Digitized  by 

the  Internet 

Archive 

in  2014 

https://archive.org/details/aerodigest1919unse 


From  the  collection  of  the 


m 


Prelinger 
v  Uibrary 

t  p 


San  Francisco,  California 
2014 


JULY,  1931 


35  CENTS 


Lindbergh's  Lockheed  Seaplane 
Airport  Development  ■   More  Altitude  Flights 
Aerial  Survey  off  Colorado  River  Basin 

Table  of  Contents  on  Page  33 


Ms®  1mm 


SIX  BILLION 
HORSEPOWER -HOURS 


This  view  of  a  detachment  of  Keystone  Bombers  tens  snapped  at  Hear  Mountain,  above  the  Hudson  River,  while  the  planes  were  en  route 
for  their  second  visit  to  New  York  during  the  maneuvers 

PRODUCED  BY  11%5IlSP  AND  HORNET  l  \(.l\i:s 
DURING  THE  WORLD'S    GREATEST   AIR  MANEUVERS 


The  recent  air  maneuvers  brought  home  even  to 
the  most  casual  observer  the  remarkable  effi- 
ciency of  the  Army  Air  Corps.  Within  a  period 
of  fifteen  days,  some  3.500.000  plane-miles  were 
flown — a  total  of  31,500  hours  in  the  air.  Over 
1.500  men  were  transported.  This  record  is  par- 
ticularly remarkable  when  it  is  realized  that  ibe 
planes  were  operating  from  widely  scattered  bases 
and  under  all  sorts  of  weather  conditions. 

To  us.  in  the  business  of  building  aircraft  en- 
gines,  the  power  back  of  this  huge  demonstration 
was  of  absorbing  interest.  Of  the  765  engines 

Wasp  &  Hornet  t*#wu^ 

JL  Hrpinlrrcil  Trade-Mark 


powering  the  planes.  108.  or  5.'irr  were  <>f  IVall 
&  Whitney  manufacture.  In  terms  of  power, 
Wasp  &  Hornet  engines  produced  over  198.000 
h.  p.,  or  about  56%  of  the  total  —  some  350,500 
b.  p.  During  the  maneuvers  Pratt  <X  W  hithey 
engines  delivered,  without  faltering,  more  than 
6.200,000,000  horsepower-hours. 

Another  demonstration  of  faith  in  Pratt  & 
Whitney  engines.  And  of  Pratt  &  Whitney  de- 
pendability. The  same  dependability  that  leads 
90  per  cent  of  the  regularly  scheduled  airtransport 
lines  of  this  country  to  use  Wasp  &  Hornet  engines. 


PRATT  S  WH ITN  EY  Al  RCRAFT  CO. 

EAST  HARTFORD    .    .    .  CONNECTICUT 

Division  of  United  Aircraft  &  Transport  Corp. 


York,  N.   Y.,  under  the  Act  of  March  3.  1879. 
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NICH@LAS-BEAZLEY 

NB-8 

THE  NEW  TRAINER 

The  most  outstanding  value  ever  offered — a  "real"  airplane  with  side  by  side 
comfortable  draft — free  cockpit — with  detachable  dual  controls — low  pressure 
tires  and  Oleo  landing  gear — folding  wings — speed  Ting — a  superb  80  H.  P. 
engine — built  foT  strength  and  all  aerobatics — perfectly  stable  in  any  maneuver — 
top  speed  well  over  IOO  M.P.H. — a  surprising  glide — a  comfortable  landing — with 
•  operating  costs  far  below  the  average  automobile  and  priced  at  only$l790  F.A.F. 
the  Manufactory — Nicholas -Beazley  Airplane  Company,  Inc.  —  Marshall,  Mo. 

Let  Our  Distributors  or  Dealers  Prove  the  Above  by  a  Demonstration  —  Call  or  Write 


ALLEN-COX,  INC.,  Municipal,  Terre  Haute 
AERO.  CORP.  OF  CANADA,  LTD. 

Winnipeg,  Manitoba,  Canada 
KENNETH  ACKERMAN,Mahwah,  New  Jersey 
BILLINGS  AIR  TRANSPORT,  Billings, Mont. 
THEO.  N.  BLAICH,  Tela,  Honduras,  C.  A. 
BOOZER  BROTHERS,  Conrad,  Montana 
H.  D.  CASE,  Onondaga  Hill,  N.  Y. 
DAWSON-BABCOCK  AIRCRAFT  CORP. 

Rogers  Airport,  Pittsburgh 
EDGEWATER  FLYING  CLUB 

Municipal,  Chicago 

GORMAN  AERO  SALES 

Bennett  Field,  Long  Island,  N.  Y. 
6.  M.  HARRINGTON,  St.  Petersburg,  Fla. 


HANMER  6-  HANMER,  Salmon,  Idaho 
JERRY  HENDERSON,  342  Madison,  N.  Y.  C. 
L.  J.  HICKMAN,  Municipal,  Ponliac,  Mich. 
KENT  FLYING  CLUB,  Grand  Rapids,  Mich. 
LAUREL  AIR  SERVICE,  INC.,  Laurel,  Miss. 
McORM  Al RCRAFT,Municipal, Saginaw,Mich. 

MONTGOMERY  SCHOOL  OF  AERO. 

Montgomery,  Ala. 
ALVIN  N.MUELLER,  Taylor  Ridge,  III. 
N-B  AIRCRAFT  SALES 

care  H.  J.  Shrader,  South  Bend 
NORTHEASTERN  AIR  SERVICE,  INC. 

New  Cannan  and  Bridgeport,  Conn. 
NORTHEASTERN  AIRWAYS,  INC. 

7  Fairfax  Road,  Boston,  Mass. 


RICH  CHEVROLET  CO.,  Huntington,  W.  Va. 
RICKS  &■  MIMS,  Municipal,  Texarkana,  Ark. 
RODRIGUEZ  HERMANOS, 

Tampico,  Tamps.  Mexico. 
LUCIEN  J. ROUS, LincolnAirlines, LosAngeles 
SANTA  FE  AIRPORT  CORP.,  Santa  Fe,N.M. 
EMERY  SALADIN,  Lambert,  St.  Louis,  Mo. 
STATE  AIRWAYS,  INC.,  Thomasville,  Ala. 
TUXHORN,  Kansas  City,  Mo. 
LOGAN  I.  TERRY— W.  S.  ALLEN 

Daytona  Beach,  Fla. 
VOSS  cV  VERHAGE,  Downs,  Kans. 

weatherford -McAllister  aircraft 

CO.,  Moorhead,  Minn. 
C.  H.  WHITTENBECK,  Miami,  Okla. 
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THE  ARMY  AIR  CORPS  USED 

KENDALL 

...IN  THE  GREATEST  AIR 
MANEUVERS  OF  HISTORY 


Lubricating  the  Nation's  Air 
Fleet  with  Kendall  Oil  at  Boil- 
ing Field,  Washington,  D.  C. 
Kendall  Oil  was  shipped  to  the 
Army  Air  Corps  at  35  Air  De- 
pots in  America,  Hawaii,  Phil- 
ippines and  Canal  Zone. 


OF  outstanding  in- 
terest to  every 
flyer  who  holds  good 
lubrication  important, 
is  the  fact  that  Ken- 
dall Oil  was  used  ex- 
clusively by  the  U.  S. 
Army  Air  Corps  at  all 
army  field  bases  oc- 
cupied in  connection 

with  the  great  aerial  warfare  maneuvers  in 
May  1931. 

At  every  army  airport — Fairfield,  Wright 
Field,  Mitchel  Field,  Boiling  Field,  Langley 
Field  and  Middletown  Airport — the  672  mili- 
tary planes  participating  in  the  maneuvers 
were  supplied  only  with  Kendall  lubrication. 
Nothing  that  might  interfere  with  complete 
success  was  left  to  chance. 

At  the  various  commercial  fields  visited 
during  the  series  of  flights,  where  army 
specifications  could  not  always  be  followed, 
marked  preference  for  Kendall,  wherever 


Kendall  Refining  Company  congrat- 
ulates the  U.  S.  Army  Air  Corps, 
its  chief,  Major  General  James  A. 
Fechet,  and  Brigadier  General  Ben- 
jamin Foulois,  in  command  of  the 
First  Air  Division,  on  the  brilliant 
success  of  the  1931  Air  Maneuvers. 


available,  was  evi- 
denced by  the  army 
pilots.  The  efficiency 
of  the  nation's  Air 
Force  was  admirably 
proven  in  these  vast 
exercises  over  100,000 
square  miles  of  terri- 
tory and  Kendall  is 
proud  to  have  been 
chosen  to  do  its  share. 

In  the  even  greater  "peace  time  maneuvers" 
of  hundreds  of  mail,  passenger  and  private 
planes  flying  daily  throughout  the  year, 
Kendall  is  giving  unfailing  protection  to 
working  motors,  living  up  to  its  reputation 
as  "the  30-hour  oil." 

The  world's  finest  crude — Bradford  Grade 
of  Pennsylvania — is  used  exclusively  in  the 
expert  refining  of  Kendall  Oil.  For  full 
details  on  Kendall  Oil  and  a  list  of  airports 
where  it  may  be  obtained,  address:  Kendall 
Refining  Company,  Bradford,  Pennsylvania. 
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KENDALL  OIL 


REFINED  FROM  1O0% 
BRADFORD  GRADE  OF 
PENNSYLVANIA  CRUDE 


Use  the  Air  Mail! 


JULY.  1931 
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^e£&  tltifiA  and ' platv  iap 
BIGGER  FIGURES 


AT  the  end  of  1930,  the  27th  year  of  the  aircraft 
£\_  industry,  there  were  Jess  than  seventy  six  hundred 
licensed  aircraft  in  this  country.  It  is  estimated  that 
only  about  fifteen  hundred  of  these  were  privately  owned 
and  operated. 

When  the  automobile  was  twenty  seven  years  old,  there 
were  over  three  and  three- charter  millions  of  motor  cars, 
most  of  them  privately  owned  and  operated. 
What  can  the  aircraft  industry  learn  from  this  rapid 
universal  adoption  of  the  automobile? 
Early  in  its  existence,  the*  safety  and  simplicity  of  opera- 
tion of  the  motor  car  was  brought  within  the  reach  of 
the  average  person  of  normal  physical  capacity.  The  air- 
plane  has  required  special  aptitude  and  long,  costly 
training. 

Dayin,  dayout,  security  of  motor  travel  was  rapidly 
demonstrated  and  quickly  accepted.  The  average  private 
citizen  has  not  regarded  the  airplane,  piloted  by  himself, 
as  comparably  dependable. 

The  Autogiro  offers  the  aircraft  industry  its  first  oppor- 
tunity to  emulate  the  sales  development  of  the  motor 
car.    It  can  be  operated,  after  comparatively  brief  in- 


struction,  by  any  person  of  normal  physical  capacity, 
because  the  Autogiro  is  immune  to  most  of  the  airplane's 
situations  which  are  critical  for  the  private  owner. 
Because  of  its  removal  of  the  airplane's  principal  limita- 
tions,  plus  its  fast  -  spreading  public  recognition  and 
acceptance,  the  Autogiro  promises  the  manufacturers  a 
growing  market  ample  to  justify  their  thinking  and  plan- 
ning in  terms  of  far  larger  future  production  and  sales 
than  heretofore. 

The  Autogiro  Company  of  America  is  not  a  manufac- 
turing or  selling  company.  It  is  solely  an  engineering 
and  licensing  organization.  It  owns  and  controls,  ex- 
clusively, all  Autogiro  patent  rights  in  the  United  States. 
Manufacturing  companies  of  high  standing  will  be 
licensed  to  build  Autogiros  with  the  full  cooperation  of 
our  engineering  staff.  We  are  prepared  to  arrange  demon- 
strations to  acquaint  the  industry  with  Autogiro  princi- 
ple, design  and  operation,  and  to  discuss  production 
privileges. 

Present  licensees  are :  Buhl  Aircraft  Company,  Detroit, 
Mich.  .  .  .  Kellett  Aircraft  Corp.,  Philadelphia,  Pa.  .  .  . 
Pitcairn  Aircraft,  Inc.,  Willow  Grove,  Pa. 


Characteristics — The  Autogiro  differs  basically  from 
all  other  heavier-than-air  craft  in  the  source  of  its  lift- 
ing capacity.  This  lift  is  given  primarily  by  four  rotat- 
ing blades  which  take  the  place  of  the  familiar  wings 
of  an  airplane.  There  is  no  time  when  this  supporting 
rotation  of  the  blades  can  be  stopped  while  the  machine 
is  in  the  air,  as  their  motion  is  produced  solely  by  wind 
pressure  caused  by  the  movement  of  the  Autogiro  in 
any  direction,  climbing,  level  flight,  gliding  or  descend- 
ing vertically.  The  supporting  rotation  of  the  blades 
is  entirely  independent  of  the  engine,  whose  sole  func- 
tion is  to  propel  the  Autogiro. 
The  Autogiro  presents  flying  characteristics  hitherto 
impossible.  It  can  take  off  at  low  speed  after  a  very 
short  run,  and  immediately  assume  a  steep-climbing 
angle.  It  can  fly  well  over  100  miles  per  hour  or  as 
slowly  as  a;  miles  per  hour.  It  can  be  brought  momen- 
tarily to  a  standstill  and  hover.  It  can  bank  and  turn 
slowly  without  fear  of  loss  of  forward  speed.  It  can 
glide  or  descend  vertically  at  a  speed  less  than  that 
of  a  man  descending  in  a  parachute,  and  with  virtu- 
ally no  forward  speed  even  with  a  dead  engine.  Above 
all,  it  can  not  fall  off  into  a  spin  from  a  stall.  As  a 
result,  little  operating  skill  is  required. 

At  right :  —  Fleet  of  Autogiros  caught  by  the  camera  of  Cy  La  Tour 


AUTOGIRO    COMPANY    OF  AMERICA 


LAND    TITLE  BUILDING 


PHILADELPHIA 
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"complete  TRANSPORT  PILOTS  course 
aid  a  NEW  GREAT  LAKES  AIRPLANE 

ofyourowrL 


tjf£  TV^T"  A   "^/T    U.  S  GOVT  APPROVED 

T-C .  iv  M  /%  N  fliJn^Tchool 


Transport 
Y 

IN  SUNNY  SAN  DIEGO  ,  CALIFORNIA 


JULY,    1931  S 

The  RANGER  6-390 

AIRPLANE  ENGINE 
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priced  auto. . . 


WHETHER  you  are  from  Missouri  or 
at  least  think  that  "seein'  is  believin'," 
we  urge  you  to  take  your  first  ride  in  the 
ALEXANDER  FLYABOUT.  Take  your 
friend  and  puppy,  if  you  wish  .  .  .  there's 
room  for  all  three  of  you  .  .  .  make  your- 
selves comfortable  in  the  finely  upholstered 
seats,  slightly  staggered  for  ample  shoulder 
room  .  .  .  like  sitting  in  the  front  seat  of 
your  auto. 

Give  her  the  gun  .  .  you're  in  the  air  before 
you  know  it  .  .  .  che  quick,  easy  take-off 
will  surprise  you  .  .  .  she  climbs  like  a  high- 
powered  roadster  on  a  14%  grade  .  .  .  now 


bank  to  the  right  or  left  ...  no  effort  .  .  . 
see  the  quick  response  .  .  .  really  effortless 
control  .  .  .  now  bring  her  in  ...  so  easily 
...  so  smoothly  ...  so  slowly  ...  so  safely 
.  .  .  and  in  a  space  about  as  big  as  your 
back  yard! 

Check  the  actual  operation  cost  of  this 
amazing  flivver  ship  .  .  .  your  own  eyes 
won't  deceive  you  .  .  .  above  2  5  miles  to  the 
gallon  of  gasoline  .  .  .  over  100  miles  to  the 
pint  of  oil  .  .  .  hard  to  believe  perhaps  .  .  . 
but  actual  performance  does  not  lie  .  .  .  yes, 
the  price  of  the  FLYABOUT  is  only  $146  J 
flyaway  field! 


Ask  for  comp'»+  J 
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Continental 


RED 


SEAL 


ALWAYS    THE    MARK    OF    ENGINE  QUALITY 


NOW  A  GREAT  NAME  IN  AVIATION 


For  30  years  the  Continental  Red  Seal  has  identified  engineering  skill  and 
dependability  in  gasoline  engines.  Continental — founded  upon  a  sound  adminis- 
trative and  financial  structure — now  makes  the  Red  Seal  the  symbol  of  perma- 
nence and  performance  in  aviation.  ^Continental — its  men — its  facilities  and  its 
resources  —  guarantee  to  aviation  a  dependable  and  permanent  source  of  supply. 

CONTINENTAL  AIRCRAFT  ENGINE  COMPANY 

General  Office  and  Factory,  Detroit,  Michigan 

nontinental 


AWAITING  THE  NIGHT  RUN 


Here  Is  Tomorrow's  Air  Transport 


MUCH  has  been  said  about  the  transport  planes 
of  the  future.    The  question  has  been — what 
will  the  plane  of  tomorrow  be  like    The  an- 
swer is  found  in  the  Burnelli  Transport  pictured 
above. 

Air  passenger  traffic  in  the  United  States  increased 
oyer  133%  in  1930,  with  450,000  people  traveling  the 
airlines.  Now  these  passengers  demand  more  speed, 
more  luxury  and  more  comfort. 

Also  night  flying  doubles  the  time  saving  value  of 
air  transportation.  Such  flying  demands  maximum 
safety  and  comfort.  Burnelli  Transport  design  meets 
these  requirements  in  generous  measure — plus  in- 
creased aerodynamic  efficiency. 

Just  as  the  covered  fuselage  evolved  to  advance 
present  airplane  design,  so  too  the  all  wing  trend 
increases  the  efficiency  and  utility  of  the  air  trans- 
port for  the  coming  expansion  of  air  commerce. 

The  Burnelli  Transport  combines  the  high  efficiency 
of  the  single  engined  airplane  with  the  increased 


safety  and  capacity  of  the  nacelle  type  multimotored 
plane.   Its  advantages  are  : 

Accessible  multiple  engine  compartment,  allowing 
inspection  and  repairs  during  flight.  <I  Extensive 
reduction  of  head  resistance,  necessary  to  high  per- 
formance. 1$  Reduced  turning  moment  on  one  en- 
gine, assisting  flight  with  one  motor  operating. 
•J  Fuselage  lift  reduces  landing  speed,  valuable  for 
slow  and  safer  landings.  <I  Increased  capacity  of 
fuselage,  maximum  space  for  comfort  and  light  cargo. 
•I  Practical  landing  gear  retraction,  greater  future 
aerodynamic  efficiency.  •!  Superior  safety  in  opera- 
tion, through  the  location  of  the  engines  and 
propellers  forward  of  the  pilots  and  the  passenger 
cabin,  Structural  efficiency  and  simplicity.  Con- 
structed of  extruded  dural  with  flat  sheet  covering. 
Stresses  of  engines,  propellers  and  landing  gear  bear 
no  relation  to  wing  truss.  Convertible  to  seaplane. 
The  wide  fuselage  permits  efficient  twin  float  attach- 
ment, interchangeable  with  landing  gear.  €J  De- 
signed to  meet  exact  operating  requirements. 


UPPERCU-BURNELLI  CORPORATION,  KEYPORT,  NEW  JERSEY 
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No.  1 

of  a  series  of  actual  experiences  of  Von  Hoffmann  Graduates. 

Mr.  Richard  McDougall 

North  Robinson,  Ohio — writes: 
"As  you  will  see,  I  have  a  job  as  instructor  at  the  Bucyrus 
Aviation  School.  I  am  getting  along  fine.  Please  tell  Mr. 
Johnson  and  Mr.  Vale  that  when  I  showed  them  I  had 
graduated  from  Von  Hoffmann's,  they  gave  me  the  job. 
And  I  am  proud  of  it! 


There's  always  a  job  for  a 
Von  Hoffmann  graduate. 


David  Regester,  Monongahela,  Pa.:  "A 
few  weeks  after  graduation,  I  started 
with  the  Curtiss  Wright  Flying  Service." 

T.  H.  Worthington  (address  on  request) : 
"I  placed  my  application  a  few  days  be- 
fore I  completed  your  Ground  Course. 
I  was  immediately  called  to  work.  Just 
as  soon  as  I  told  them  I  graduated  from 
Von  Hoffmann,  they  took  a  stronger  in- 
terest in  me." 


Located  on  the  famous  $2,000,000  Lambert- 
St.  Louis  Municipal  Airport 

VON  HOFFMANN 
AIR  COLLEGE 

440  Lambert-St.  Louis  Municipal 
Airport,  St.  Louis,  Mo. 


U.  S.  Department  of  Commerce  approved  School 
for  Transport,  Limited  Commercial,  and 
Private  —  Ground  and  Flying 


To  the  Class  of  '31 

Look  about  you  and  you'll  see  the  country  at 
large  using  airplanes  with  no  more  excitement  or  jitter- 
ing of  the  nerves  than  we  endure  when  climbing  into  a 
motor  car.  Aviation  has  in  ten  short  years  become  a 
$500,000,000  industry. 

The  sober  selection  of  Aviation  as  a  lifetime 
vocation  is  good  business.  The  world  is  turning  from 
wheels  to  wings.  The  real  opportunity  is  just  five  years 
ahead.  Learn  aviation  now — where  the  leaders  learned, 
at  the  Von  Hoffmann  Air  College  where  you  get  the 
most  thorough  of  any  course  in  the  Principles  of  Flight, 
the  Theory  of  Flight,  Principles  of  Construction, 
Materials  of  Construction,  Engine  Instruments,  Flying 
Instruments,  Maintenance  and  Repair  of  Motors,  Aero 
Dynamics,  Aerology,  Aerostats — all  about  aviation. 

Located  on  the  famous  $2,000,000  Lambert-St. 
Louis  Airport  (highest  rating  of  A-l-A),  the  Von  Hoff- 
mann Air  College  is  one  of  the  oldest  and  most  success- 
ful in  the  Country,  with  the  highest  possible  Govern- 
ment rating  as  Transport,  Limited  Commercial,  Private 
Pilot,  Ground  and  Flying. 

We  turn  out  serious  air-minded  men — not  mere 
graduates.  Our  system  calls  for  your  consuming  every 
bit  of  training,  checked  by  rigorous  examination  stan- 
dards. Thoroughness  plus  unequalled  aviation  training 
facilities,  is  the  reason  why  Von  Hoffmann  graduates 
are  air  leaders  today  and  will  be  tomorrow. 

Von  Hoffmann  Air  College  training  open 
only  to  students  17  years  or  older.  If  you 
are  not  yet  17,  send  for  information  on  our 
Home  Study  Preparatory  Course. 

Write  for  "WHAT  AVIATION  OFFERS  YOU." 
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SERVICE  and  DISTRIBUTION 

for  the  Air  Corps  Maneuvers 
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In  the  carefully  coordinated  plan  of  the  Air 
Corps,  which  made  its  recent  air  spectacle 
possible,  one  of  the  chief  problems  was  that 
of  arranging  fuel  and  oil  supplies.  These  had 
to  be  of  highest  quality.  They  had  to  be  avail- 
able, in  varying  quantities,  from  coast  to 
coast,  at  each  of  the  airports  visited.  Adequate 
facilities  for  rapid  servicing  of  large  numbers 
of  planes  were  needed  at  each  field. 

The  following  approximate  figures  outline 
the  service  record  of  Stanavo  distributors: 

Supplied  products  to  92  fields  (95%  of  fields  visited) 
Supplied  three-quarters  of  a  million  gallons  of 


Stanavo  Aviation  Gasoline  with  Ethyl  (87  octane 
number)  (72%  of  the  gasoline  used) 
Supplied  7,000  gallons  of  Stanavo  Aviation  Engine 
Oil  (44%  of  the  oil  used) 

Made  available  650  men  and  300  tank  trucks  for 
the  actual  servicing. 

When  you  consider  the  purchase  of  oil  and 
gasoline,  consider  also  the  proven  record  of 
Stanavo,  not  only  in  military  planes,  but  also 
in  the  operation  of  leading  commercial  lines, 
the  world  over.  You  can  rely  anywhere  and 
everywhere  on  the  quality  of  the  products 
developed  by  the  organization  which  believes 
"the  best  is  none  too  good  for  Aviation." 


STANAVO 

AVIATION  ENGINE  OIL 
AND  GASOLINE 

One  Brand— STANAVO— One  Quality 
— the  Highest  Throughout  the  World 

STANAVO  SPECIFICATION  BOARD,  Inc. 

Organized  and  Maintained  by 

STANDARD  OIL  CO.  OF  CALIFORNIA    STANDARD  OIL  COMPANY  (INDIANA)    STANDARD  OIL  CO.  OF  NEW  JERSEY 
225  Bush  Street,  San  Francisco  910  S.  Michigan  Avenue,  Chicago  26  Broadway,  New  York  City  . 
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UNITED  STATES  RUBBER  COMPANY  @  WORLD'S   LARGEST   PRODUCER  OF  RUBBER 


Designed  to  give  the  MAXIMUM  in  service 
at  the  MINIMUM  in  cost 


ALTHOUGH  selling  in  the  low-priced  field, 
the  Rearwin  "Junior"  is  a  normal  powered 
airplane  of  sterling  value.  The  "Junior"  was  engi- 
neered throughout  by  the  builders  of  the  famous 
Ken-Royce,  winner  of  over  100  performance  tests. 
Like  the  Ken-Royce,  it  will  give  its  owner  all  that 
he  expects  of  an  airplane  at  a  price  that  will  make 
him  want  to  fly  it  at  every  opportunity. 

Although  the  "Junior"  has  only  half  the  power  of 
an  OX  engine  it  compares  very  favorably  with — 
and  in  some  cases  exceeds — the  performance  of  the 
average  OX  biplane  which  costs  a  great  deal  more 
to  purchase  and  operate.  This  because  the  "Junior" 
weighs  only  about  one-third  as  much.  Such  per- 
formance is  yours  at  the  rate  of  only  a  cent  a  mile. 

When  we  say  that  the  Rearwin  "Junior"  offers  the 
buyer  more  for  his  money  we  do  so  with  very  defi- 
nite reasons  in  mind.  For  instance — the  "Junior" 
has  a  gasoline  capacity  of  fourteen  gallons,  whereas 
most  other  light  planes  have  only  five  to  eight.  The 
landing  gear,  which  has  a  spread  of  six  feet,  is  wider 

■  "i  IK— — — — — mmm  CONSTRUCTION 

Wing  spars  of  spruce.  Center  section  leading 
edge  of  formed  spruce  covered  with  birch  ply- 
wood. Trailing  edge  of  formed  sheet  duralumin. 
Wing  tips  of  covered  steel  tubing.  Wing  fittings 
cadmium  plated.  Welded  chrome  molybdenum 
and  carbon  steel  tubing.  Length  21  feet  8  inches. 


than  most  by  two  feet,  thus  assuring  safer,  smoother 
landings  and  take-offs.  The  undercarriage  is  also 
built  unusually  rugged  to  stand  the  gaff  of  hard 
student  landings.  Shock  absorbers,  in  addition  to 
semi-airwheels  make  a  combination  which  cannot  be 
equalled  for  smooth  handling  on  the  ground  and 
long  life  of  the  plane. 

Probably  the  most  outstanding  advantages  are  the 
cutaway  wing  center  section  for  greater  visibility, 
the  unusually  large  cockpit  and  roomy  door  and 
the  heavy  tail  skid.  This  last  point  is  exceedingly 
important.  The  majority  of  small  airplanes  due  to 
insufficient  weight  on  the  tail  skid  require  consid- 
erable skill  to  land  in  a  high  wind.  The  Rearwin 
"Junior"  however,  is  built  with  more  than  100 
pounds  on  the  skid,  thereby  eliminating  the  hazard 
of  high  wind  landings. 

We  have  a  profitable  tie-up  which  we  would  like 
to  explain  to  a  few  wide-awake,  responsible  dealers. 
Your  inquiry  by  letter,  wire  or  phone  will  receive 
prompt  attention. 

AND  EQUIPMENT:    ■wku.-.imw— .www...... 

Span  26  feet.  Height  7  feet  6  inches.  Cutaway 
center  section,  dual  controls,  full-size  two-place 
tandem  cockpit,  semi-airwheels,  shock  absorbers, 
perfect  streamline,  rich  finish,  customary  instru- 
ments, 72-inch  landing  gear.  Space  for  luggage* 
stabilizer  adjustable  from  both  seats. 


With  45  h.p.  engine  -  $1795 
With  37  h.p.  engine  -  $1595 


REARWIN  AIRPLANES,  .ncorporated 

FAIRFAX  AIRPORT  KANSAS  CITY  KANSAS 


JULY, 
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LET  THESE  FAMOUS  AVIATION  BOOKS 
HELP  YOU  TO  THE  TOP 

Command  the  pay  of  an  expert  with  HENLEY  Books 
Standard  Instruction  in  more  than  200  Schools  and  Colleges 


AIRPLANE  AND  ENGINE  BOOKS 

By  Major  V.  W.  Page,  Air  Corps,  U.  S.  R. 

MODERN  AIRCRAFT 

CC/"XNE  THOUSAND  DOLLARS  worth  of  aeronautical  information  for  the  until 
I  1  sum  of  Ave  dollars."  says  Thomas  L.  Hill,  Pres.  Am.  Society  for  Promotion 
V-/  of  Aviation.  Inc.,  of  tills  comprehensive  treatise  that  covers  all  phases  of 
aeronautics.  Written  by  an  Internationally  known  automotive  engineering  authority. 
It  answers  every  question  about  the  design,  construction,  operation  and  maintenance  of 
all  types  of  American  and  foreign  airships,  airplanes  and  engines.  Used  as  a  reference 
and   text   book   in   more   than   two   hundred   aviation   schools.     Invaluable   to  pilots. 


ABC  OF  GLIDING  AND 
SAILFLYING 

BRAND  new,  just  off  the  press,  this  comprehensive  book  tells  you  everything  about 
the  thrilling  sport  of  motorless  flying.  Based  on  practical  German  and  American 
experience.  Explains  all  leading  types  of  Gliders  and  Sailplanes,  their  con- 
struction, control,  launching.  Fully  Illustrated.  Aso  Includes  WORKING  DRAWINGS 
FOR  BUILDING  A  STRONG  YET  SIMPLE  PRIMARY  GLIDER.  This  book  Is 
actually  a  complete  groundwork  course  In  Gliding  which,  aa  Colonel  Lindbergh  and 
other  noted  aviators  have  said.  Is  a  safe,  inexpensive  way  to  learn  control  of  airplanes 
Chapters  Include  History  of  Gliding,  Air  Currents,  How  to  Form  a  Gliding  Club. 
Modern  Gliders  and  Sailplanes,  Gilding  and  Soaring  Terrain,  Training  for  Pilots, 
Glider  Construction,  etc.  200  pages,  72  illustrations.  Durable  Antique  Paper  Bind- 
ing $1.50.    (Cloth  Binding  $2.00). 


History  of  aviation  and  pioneer  types 


airplanes— various 


balloons — airplane    parts  and 
vater  cooled  engines — airplane  and   engine   instruments — dictionary 
855   pages  * 


AERIAL  NAVIGATION  AND 
METEOROLOGY 

EVERYBODY'S   AVIATION   GUIDE  By  Capt.  Lewis  A.  Yancey.Master  Mariner  (Unlimited) 


A: 


the 


that  teaches  aviation 

complete  Information  necessary  for  U.  S.  Govera- 
up-to-date.  this  popular  book  contains  600  Ques- 
constructlon  of  airplanes   and   dirigibles   and  how 


lion  of  varloils  forms  of  aircraft, 
function,  airplane  fuselage  forms 
struct  ion.  engine  types,  propellers, 
Price— $2.00. 

Tamblen  Tenemos  "Everybody's  Aviation  Guide"  Traducldo 
de  "La  Aviacion 


Alcance  de  Todos."    Price — $3.00. 


dynamics,  airplane  parts  and  their 
.rs,   airplane  wing   forms   and  con- 
'  control,  official  records. 

Aspanol  Bajo  El  Nombre 


A  B  C  OF  AVIATION 


wledge 


THE   answer  to  the 
ginners  a  basic  knc 
layman  asks  is  answered  clearly  and  simply  by  America's  foremoal  authority 
Instructor.    A  readable,  popular  discussion  of  aviation,  its  history,  its  possibilities,  the 
principles  on  which  various   types  of  flying  machines  operate,  both  llg 
and  heavier  than  air.    Profusely  Illustrated,  showing  leading  types  of 
explanatory  diagrams.    Ideal  for  flying  clubs,  for  schools,  and  for  ever 
ing  the  study  of  aviation.    Paper  bound.  Price — $1.00. 


lighter 


The  Standard  Reference  Work  On  Power  Plants 

MODERN  AVIATION  ENGINES 


*HE  most  complete  treatise 


you  everything 


aviation  engines;  they  will 


an   expert    In   their   operation   and   repair.     Profuse  Illustrations. 

Based  on  practical  shop  and  field  experience,  the  result  of  five  years 
by  one  of  America's  greatest  author"  * 
authorities   and   leading   commercial   airplane   and  engine 
contains  1.000  pages  and  500  illustrations.    Volume  One  cove 
elementary   thermo-dynamics,   engine   parts   and  functions, 
superchargers    Diesel  engines,  aviation  ignition  systems, 

cooling    systems,    cylinder    construction,    pre-war    engines,    wartime  engJ 


Army  and  Navy 


carburet  ion,  atrcrt 


i    1  '  kes  such  as 

Whitney  "Wasp"  ard  "Hornet,* 


airship  engines, 


Anzani,  Cirrus  Mark  II  and  III,  Packard.  Cui 
reduction  gears,   starters,  engine  repair,  dlrig 


Navigator  of  the  Pathfinder 


Historic  Flight  to  Rome 


'  I  welcomed 
X  subject  of 


Ircraft  pilots,  students 
igatlon.     Written   In   simple  nontechnical 
transport   pilot   and   those  preparing 
author,  Capt.  Lewis  A.  Yancey,  famous 
?itb  more  than  15  years'  experlei 

,  In  350  pages  of  practical  information, 
>  fly  his  course  with  precision  and 
examples  for  practice. 
The  chapter  headings:  Bearing  and  Direction — Terrestrial  Sphere — Charts  and  Maps— 


The  Compass — Compass  Errors 
~    Js-Country  Work— 1" 

contains  Course  Er 

Review.  Variation 


—  Correction  of 

Cross-Country  Work — Meteorology — First  Aid* — Air  Commerce  Regulations.    The  Appen- 
dix contains  Course  Error  Table,  Conversion  Table,  Statute  to  Nautical  Miles,  Questions 
North  America.    Price— $4.00. 


—  JUST  PUBLISHED  — 

MODERN  DIESEL  ENGINE 
PRACTICE 

Theory — Practical  Applications — Operation — Upkeep  and  Repair 

By  ORVILLE  ADAMS,  Consulting  Diesel  Engineer 


T; 


fundamental 


fact  requisite 


of  combining  In  one  volume,  a  text 
aanual  on  operation  and  repair.  E 
understanding   Diesel   Engine  theory 


book,  arranged  in  a  logical  ordei 
practical   man.     Information   never   before  available 
THE  MODERN  PACKARD  AIRCRAFT  DIESEL  ENGINE 
650  pages,  400  Illustrations,  $6.00. 


FULLY  DESCRIBED, 


YOU  WISH  TO  EXAMINE 

V*1ED  SEND  NO  BfOPEY 


AVIATION  ENGINE  EXAMINER 


t--\  TKBTTHING 


Engines  simply  explained  in  que 


book  you  need  to  qualify  as  aircraft  engine  mechanic. 


Cooled  Cylinders  and  Valves.  Pistons.  Crankshafts,  etc. 
and  Carburetlon,  Ignition,  Engine  Instruments.  Engine 
Practical  Trouble   Shooting.     Overhauling  and  Repair. 
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IMMEDIATE  DELIVERY 

on  any  one  of  these  three  outstanding  models.  All 
are  approved  by  the  Department  of  Commerce 


THE  Lincoln  AP  (All  Purpose)  cabin 
monoplane  is  the  undefeated  cham- 
pion of  its  type.  It  is  a  great  plane 
for  sportsmen  pilots,  traveling  salesmen 
or  anyone  wanting  a  real  combination  of 
beauty,  stability  and  general  performance. 
Price  $3995.00. 

The  Lincoln  PT  (Primary  Trainer)  is 
universally  accepted  by  pilots  as  Ameri- 
ca's easiest  to  fly  and  safest  training  plane. 
Priced  from  $2565.00  up  depending  on 
motor  equipment  desired. 

The  American  Eaglet,  America's  lowest 
priced  licensed  two-seater  sport  or  train- 
ing plane  is  giving  entire  satisfaction  from 
coast  to  coast.  Many  schools  are  making 
profits  on  low  priced  flying  instruction.  It 
is  a  safe,  sound,  stable,  rugged  little  plane 
at  $1475.00.  Your  request  will  bring  a 
demonstrator. 


A  plane  for  every 
purse  and  purpose 


The  A.  P.  (All  Purpose)  Cabin  Kinner  100  and  125  h.p. 
Accredited  Type  Certificates  Nos.  373  and  372 


The  P.  T.  K.,  Kinner  powered 
Approved  Type  Certificate  No.  279 


JULY,  1931 
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iith  &  Associates 


Cut  the 


Gun!  — no  flooding  with  Socony 

800  feet  up  .  .  .  cut  the  gun  ...  get  ready  to  set  'er  down. 
Just  as  Socony  Aviation  Gasoline  has  powered  your  plane 
in  flight,  so  you'll  find  no  excess  flooding  at  the  carburetor 
when  you  cut  the  gun. 

And  if  you  should  want  to  give  'er  the  gun  again  sud- 
denly, she'll  start  climbing  without  a  sputter.  You  can 
do  that  sort  of  thing  easily  when  your  plane  is  fueled 
with  Socony  Aviation  Gasoline  and  lubricated  with  the 
New  Socony  Motor  Oil. 


SOCONY 
AVIATION  GASOLINE 

NEW 

SOCONY  MOTOR  OIL 


SOCONY 


STANDARD    OIL    COMPANY    OF    NEW  YORK 
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Aeromarine  Low 
Wing  Model  70 


FREE  FLYING  INSTRUCTION 


to  All  Purchasers  at  Established  Flying  Fields  on 


4* 


THE  PIONEER  LOW-WING  MONOPLANE 

LOW  WING— LOW  CENTER  OF  GRAVITY — LOW  FIRST  COST— LOW  UPKEEP — LOW  OPERATING  COST 

Model  70  Trainer  $2500 

A.T.C.  204  FORMER  PRICE  $3  5  50 

Model  85  Flyer  $3300 


FORMER  PRICE  $3700 


Discounts  to  Dealers  and  Field  Operators 
Equipped  with  Airwheels,  Instruments,  Navigation  Lights — F.O.B.  Factory,  Keyport,  N.  J. 

REAL  PROFITS  IN  FLYJT*YOURSELF  SERVICE 


SPECIFICATIONS 


'8  5" 


Power— LeBlond    . .  .  85  H.P. 

High  Speed    100 

Landing  Speed    .  .  . .  3  8 

Cruising  Speed  8  5 

Climb  at  Sea  Level  700 

Cruising  Range      .  5  hrs. 

Fuel  Capacity    29 

Oil  Capacity    2  gal. 

Weight  Empty     .  .  .  1016 

Useful  Load   574 

Gross  Weight  1590 

Wing  Loading    8.2  lbs. 

Power  Loading   18.7  lbs. 


200  hours  without  engine  overhaul. 
500  hours  without  a  cent  spent  on  the 
airplane. 

$5,488  earnings  in  three  months  with 
one  ship. 

Over  $13,000  in  one  season  with  two 
ships. 

$1,800  in  one  month  with  one  ship. 


ie  of  the  actual  reasons  why  we  say  field 
make  money,  flying  AEROMARINES  in 
y-it-yourself  service.  You  cannot  over- 
if  you  intend  to  make  field  operations  pay. 


SALMSON  MOTORS 

There  are  still  available  a  few  brand 
new  Salmson  AD9,  40  H.P. 
motors,  which  originally  cost 
$1118  each  delivered,  at  $560  each, 
f.o.b.  Keyport.  Used  motors  of 
the  same  type,  $370  each.  Main- 
tenance parts  available  at  all  times. 


W.  L.  DILL,  RECEIVER  FOR 


ilVG/ 


KLEMM  CORPORATION 
KEYPORT,  N.  J. 
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'How  can  I  get  into  Aviation? 


WALTER  HINTON 

Walter  Hinton  was  pilot  of  the 
famous  NC-4,  first  plane  to  fly 
the  Atlantic;  he  piloted  the  first 
plane  from  North  to  South  Amer- 
ica; he  was  first  to  fly  to  the 
headwaters  of  the  Amazon.  Dur- 
ing the  War  he  was  a  crack 
flying  instructor  for  the  Navy. 
Today— with  a  course  that  experts 
agree  is  the  most  complete  and 
practical  ever  produced— Hinton  is 
training  keen -sighted  men  for  the 
Big- Pay  jobs  in  Aviation 


Read  this  Answer  from 

AWorld  Famous 
Trans-Atlantic  Pilot 

Aviation  is  waiting  for  no  one !  Too  many  millions  of  capital  are  already  invested — the 
demand  for  air  service  of  every  kind  is  increasing  too  fast.  Aviation  demands  men  who 
KNOW.  Men  who  can  DO.  Men  who  can  step  into  the  real  jobs  and  command  the  real 
salaries.  Landing  fields,  municipal  airports,  plane  and  equipment  factories,  air  mail  and 
passenger  lines,  service  and  sales  organizations— all  are  leaping  ahead  in  the  fastest,  most 
amazing  development  that  any  industry  has  ever  known.  In  such  racing,  feverish  activity, 
where  is  there  any  room  for  a  man  who  has  nothing  to  offer?  An  empty  pocketbook  is  no 
drawback — but  Aviation  has  no  place,  no  patience,  no  time  for  empty  hands  or  empty 
heads !  Aviation  is  taking  off  for  the  greatest  non-stop  flight  in  history— and  the  men  who 
will  go  along  and  climb  to  the  top  are  the  men  with  a  foundation  of  FACTS  under  them. 
You  Don't  Have  to  Fly;  40  Different  Get  Your  Ground  Work  NOW  Right  at 

Jobs  On  the  Ground  PAY  Big  Too!  Home — Hinton  Is  Ready  to  Train  You 
To  succeed  in  Aviation — make  BIG  MONEY      YOU  can  train  at  home  in  spare-time  for 


— you  need  not  necessarily  be  a  pliot.  There 
must  be  many  thousands  of  pilots,  certainly. 
But  for  every  plane  that  flies,  there's  an 
immediate  need  for  trained  men  in  more 
than  forty  different  important  jobs  on  the 
ground.  Construction,  motor  and  instrument 
experts — airport  managers,  service  foremen, 
salesmen — all  make  real  money.  Some  of 
them  at  even  bigger  pay  than  pilots  earn. 
But  every  last  one  of  them  must  have  the 
FACTS.  Today's  problem— YOUR  problem 
— is  *  LEARN  Aviation  quick.  And  right 
there  where  Walter  Hinton  is  achieving 
the  biggest  success  of  his  career. 


the  best  paid  jobs  in  the  Industry.  Hinton's 
proved  course  starts  you  at  the  beginning, 
trains  you  fast.  You  get  all  the  facts  about 
construction,  rigging,  motors,  repairs,  in- 
struments, theory  of  flight,  navigation,  com- 
mercial Aviation — facts  that  every  man  must 
have  to  intelligently  and  profitably  fill  ANY 
job  in  the  Industry.  With  this  Institute's 
training  you'll  have  your  foundation,  your 
start,  for  real  accomplishment.  Serious- 
minded — air-minded — men  are  reading  and 
acting  on  the  Free  Book  shown  below.  We 
want  YOU  to  have  a  copy  too!  Send  the 
coupon  NOW. 


Aviation  Institute  of  U.  S.  A.,  Inc. 

Hinton,  President  HIS  Connecticut  Ave.,  Washingto 


,  D.  C. 
» 


Rush  back  to  Washington  Quick!- 


Walter  Hinton,  Pres. 
Aviation  Institute  of  U.  S.  A.,  Inc. 
1115  Connecticut  Ave.,  Washington,  D.  C. 

Please  send  me  at  once  your  FREE  Book  "Wings  of  Oppo 
s!; w  ine  bow  I  can  get  into  this  tremendous  field. 


(Print  clearly.) 


•is)  | 
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NOW-A  Practical 
Airplane  For  Everybody! 

Especially  engineered  and  built  for  the  private  owner — 
for  the  man  who  wants  to  do  his  own  flying — and  do  it 
with  ease,  comfort  and  pleasure. 

That's  the  Cain  Sport.  Full  size,  powered  with  the  95 
H.  P.  Cirrus  Hi-Drive  Motor,  holder  of  many  distance 
and  endurance  records.  The  Cain  is  built  for  you  to 
fly — with  little  experience. 

Landing  speed  is  an  honest  35  miles  an  hour  in  still  air 
— or  less.  Quick  take  off,  fast  climb,  and  in  the  air  it 
practically  flies  itself.  Mile  after  mile  with  hands  off 
the  stick.   Full  control  at  even  stalling  speed ! 

And  the  Cain  is  roomy  and  comfortable.  The  draft-proof 
cockpit  is  entered  by  two  full  size  automobile  type  doors. 
The  entire  cockpit  is  luxuriously  upholstered.  The  floor 
is  carpeted.  Control  mechanism  is  concealed  beneath 
quickly  removable  floor  boards.  The  whole  cockpit  is 
as  clean  and  inviting  as  the  interior  of  a  fine  car. 

The  Cain  marks  a  new  day  in  flying.  It  has  too  many 
features  to  describe  here.  Send  the  coupon  at  the  right 
for  illustrated  literature  and  full  details. 

DEALERS      A  new  type  dealer  plan  with  attractive  possibilities  | 
will  be  explained  to  you  upon  request.    Some  profitable  territories 
are  still  open.    In  sending  coupon,  attach  letterhead  or  business 
card. 

CAIN  AIRCRAFT  CORPORATIOh 

10527  GRATIOT  AVE.  DETROIT,  MIC 


SPECIFIC  AT  IONS 

Span,  34  feet.  Length  overall,  23  feet, 
8  inches.  Weight  empty,  1,070  pounds. 
Top  speed,  110  miles  per  hour.  Flight 
range  with  2  passengers  and  100  pounds 
of  baggage,  550  miles.  Baggage  com- 
partment takes  four  full-size  Gladstone 
bags.  Standard  equipment  includes 
wood  propeller,  tachometer,  oil  ther- 
mometer, oil  temperature  gauge,  alti- 
meter, fuel  gauge,  safety  belt,  tool  kit, 
35  gallon  gas  tank  and  6:50  x  10  air 
wheels. 
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WORLDS 
GREATEST. 
AIR  MEET/ 

672  U.  S.  Army  Planes  use  "COMBAT," 
Richfield's  New  Gasoline,  and  "COMBAT" 
Oil  in  Gigantic  Eastern  Maneuvers. 

This  giant  armada.. .America's  proud  boast  of 
the  air..was  serviced  by  the  Richfield  Oil  Com- 
pany without  a  mishap,  without  the  slightest 
delay.  46  Richfield  gasoline  trucks  and  5  Rich- 
field oil  trucks  were  assigned  to  the  job.  More 
than  3,000,000  miles  were  covered  by  these 
planes  during  the  two  weeks  maneuvers... with- 
out a  single  serious  accident. 
Never  before  has  an  air  meet  been  carried  on... 
on  such  a  grand  scalc.or  been-  so  signally  suc- 
cessful. Great  credit  for  the  success  of  the  man- 
euvers is  due  to  Major-General  James  E.  Fechet, 
Brigadier-General  Benjamin  D.  Foulois  and 
Colonel  H.  H.  Arnold. 

The  same  high  type  of  service,  the  same  out- 
standing quality  of  "COMBAT"  products  which 
Richfield  provided  to  the  army,  are  available  to 
you  at  all  times.  Get  acquainted  with  this  service, 
these  products...at  important  airports  both  east 
and  west  of  the  Mississippi! 
Remember  the  new  name  .  .  ."COMBAT." 


COMBAT 

GASOLINE 


RICHFIELD  OIL  COMPANY   *    LOS  ANGELES   *    NEW   YORK  CITY 
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Ex-Cell-0  Aircraft  Engine  Parts 
combine  Precision  with  Dependability 

In  attaining  the  highest  possible  degree  of  accuracy,  Ex-Cell-O  has  not 
lost  sight  of  the  fact  that  strength  and  dependable  hardness  are  quite 
as  important  in  aircraft  engine  parts  as  adherence  to  specified  limits  and 
freedom  from  defects  in  material. 

Ex-Cell-O's  plant  equipment  and  experience  provide  facilities  for  the 
production  (from  raw  material  to  finished  product)  of  even  the  most  intricate 
of  aircraft  engine  parts.  The  illustrated  Ex-Cell-O  aircraft  booklet  will  be 
mailed  upon  request. 

EX-CELL-O 

AIRCRAFT      6-  TOOL 

CORPO RATI  O  N 


1200  OAKMAN  BOULEVARD 


DETROIT,  MICHIGAN 
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WORLD'S  DURATION  RECORD 


Walter  lees,  pilot  (right)  and 
Frederic  A.  Brossy,  co-pilot, 
checking  part  of  the  fuel 
load  before  taking  off  in 
the  Packard-Diesel  Bellanca. 


mi 


(jxy/a/j/i )  /led  b/if 

PACKARD  -  DIESEL 


AFTER  flying  continuously  for  more  than  three 
days  and  nights,  a  Packard-Diesel  pow- 
ered Bellanca  at  Jacksonville,  Fla.,  May  28th, 
set  a  new  non-refueling  world's  duration  record 
of  84  hours  and  33  minutes. 
On  May  25th  the  ship  took  off  with  a  gross 
load  of  6,715  pounds,  including  481  gallons  of 
fuel  oil.  When  the  wheels  again  touched  the 
sands  of  the  beach,  the  record  established 
by  the  Frenchmen  Bossoutrot  and  Rossi,  in  a 
specially  constructed  plane  powered  by  a  600 
H.  P.  gasoline  engine,  had  been  exceeded  by 
9  hours  and  10  minutes! 

This  flight  marked  the  successful  culmination 
of  Packard's  efforts  to  recapture  the  significant 
world's  non-  refueling  record  for  the  United 
States.  In  April  an  attempt  was  frustrated  by 


a  "line  squall"  which  blotted  out  all  visibility 
and  made  an  immediate  landing  imperative. 
However,  not  before  the  American  record  had 
been  exceeded  by  14  hours  and  29  minutes 
—with  the  world's  record  only  one  hour  and 
35  minutes  away. 

It  is  significant  to  note  that  the  225  H.  P. 
Packard -Diesel  used  on  the  record-breaking 
flight  was  the  identical  one  employed  on  the 
previous  attempt. 

The  achievement  of  the  world's  non-refueling 
duration  record  furnishes  dramatic  proof 
that  for  economy  and  reliability  the  Packard- 
Diesel  Aircraft  Engine  is  unmatched  today! 
Private  owners  and  commercial  operators  are 
invited  to  write  for  performance  data  on  the 
Packard -Diesel. 


PACKARD    MOTOR    CAR  COMPANY 

DETROIT,  MICHIGAN 


ASK  THE  MAN  WHO  OWNS  ON* 


Reproduced  above  is  an  aerial  view  of  the  modern  plant  of  the  Sikorsky  Aviation  Corporation,  at  Bridgeport,  Connecticut 

SIKORSKY 


In  1910  Igor  Sikorsky  had  the  ex- 
treme satisfaction  of  test-flying  his 
first  plane,  the  S-i.  During  the  21 
years  which  followed  that  successful 
initiation  Sikorsky  designs  have 
shown  a  fine  combination  of  genius 
with  advanced  aeronautical  engi- 
neering. The  application  of  this  com- 
bination to  the  most  modern  of 
manufacturing  methods  has  resulted 
in  the  use  of  the  name  "Sikorsky" 
as  a  synonym  for  the  highest  type 
of  amphibion  airplane. 

Some  200,000  sq.  ft.  of  floor  space 
are  included  in  the  Sikorsky  plant, 
which  is  as  modern  in  construction, 
arrangement  and  equipment  as  the 
Amphibions  it  produces.  Included  in 
this  great  establishment  is  a  com- 


MANUFACTURERS  OF  AMPHIBION 
AIRPLANES    FOR  MILITARY, 
NAVAL,  TRANSPORT,  COMMERCIAL 
AND  PRIVATE  USE 


plete  Experimental  Laboratory  for 
research  into  and  the  proving  of 
various  elements  of  aircraft  design 
and  manufacture.  An  essential  fea- 
ture of  this  aeronautical  laboratory 
is  the  Vertical  Wind  Tunnel — the 
first  of  its  type  in  the  United  States. 

Sikorsky  Amphibions — every  one  a 
worthy  bearer  of  the  famous 
"Winged-S" — are  available  in  four 
models:  the  S-39,  carrying  five  per- 
sons; the  10-place  S-38;  the  S-41, 
which  accommodates  16,  and  the 
S-40  for  40  passengers.  For  detailed 
information  on  any  or  all  of  these 
models,  address  Sikorsky  Aviation 
Corporation,  Bridgeport,  Connecti- 
cut. Division  of  United  Aircraft  & 
Transport  Corporation. 


w  0111. li  s  RECORD 
FOR  SPEED 
WITH  LOAD 


SIKOKSKY  AMPHIBION 


WORLD'S  RECORD 
FOR  ALTITUDE 
WITH  LOAD 
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RAIN  or  SHINE 


ANYTIME 

Equipped  with  the  new  convertible 
cabin  enclosure  feature  that  changes 
its  roomy  cockpit  to  a  closed  cabin  in 
but  a  few  minutes,  no  sudden  shift  of 
the  weather  need  stay  the  flight  of 
The  FLEET.  In  commercial  flying 
schools  The  FLEET  equipped  with 
the  new  cabin  enclosure  serves  the 
purpose  of  two  planes  in  giving  in- 
struction to  students  in  both  open 
cockpit  and  cabin  types,  as  required 
by  the  Department  of  Commerce.  An- 
other instance  of  FLEET  economy. 
•  This  freedom  from  weather  restric- 
tions is  of  equal  importance  to  pri- 
vate owners  whose  preference  for  The 
FLEET  is  shown  by  the  constantly 
increasing  enrollment  in  FLEET 
equipped  schools,  of  students  who 
wish  to  train  in  the  plane  they  event- 
ually will  buy  •  In  a  demonstration 
flight  The  FLEET  will  prove  the 
superb  performance,  maneuverabil- 
ity, and  low  air-hour  cost,  that  have 
made  it  the  standard  of  its  class 
throughout  the  Western  Hemisphere 
. . .  the  most  popular  light  plane  for 
sport  flying  and  private  ownership. 


E3i 


FLEET  AIRCRAFT  INC.  •  Buffalo,  New  York 
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YOU  CAN'T  CO  WRONG  WITH  THE  FAMOUS 

Willcox  Aviation  Books 

AS  YOUR  GUIDE  

Practical  Aviation  Training  in  the  handiest  and  most  useable  form 
. . .  Written  by  leading  authorities  in  plain  everyday  language  . . . 
Endorsed  by  Engineers,  Flyers,  Manufacturers,  Instructors  and  Others... 
Standard  text  books  in  Training  Schools,  Universities  and  Colleges 


DYKE'S  AIRCRAFT  ENGINE  INSTRUCTOR 

By  A.  L.  Dyke 

Positively  the  last  work  on  Airplane  Engines  and  Accessories. 
Engineers  from  leading  manufacturers,  government  depart- 
ments and  aeronautical  publications  assisted  the  author  in  its 
preparation.  This  great  book  is  a  complete  training  on  Air- 
craft Engine  installation,  construction,  operation,  maintenance 
and  repair — an  indispensable  source  of  ready  information  for 
the  student,  mechanic  and  pilot  alike.  It  covers  every  type  of 
Aircraft  Engine,  starters,  magnetos,  carburetors,  controls,  etc.. 
including  Wright  J-6  engine.  New  edition,  third  printing, 
with  much  added  material,  including  additional  colored  plates. 
Flexible  binding,  430  pages,  500  illustrations.  Large  folding 
charts  in  colors.    Price,  $5.00. 

SIMPLIFIED  AERODYNAMICS 

By  Alexander  Klemin 

The  famous  director  of  the  Guggenheim  School  of  Aeronautics 
has  earned  the  gratitude  of  the  whole  aeronautical  world  in 
his  masterly  simplification  of  this  important  but  heretofore 
difficult  subject.  Now  every  pilot,  every  mechanic,  everv 
student  has  available  an  easy-to-understand  explanation  of 
useful  mathematical  and  mechanical  principles.  If  you  are 
interested  in  any  branch  of  aviation,  be  sure  to  get  Professor 
Klemin's  book.  His  standing  in  the  world  of  aeronautics  is. 
in  itself,  sufficient  recommendation  for  anyone.  Flexible  bind- 
ing, 320  pages,  218  illustrations.   Price,  $3.50. 

PRACTICAL   AIR    NAVIGATION  AND 
METEOROLOGY 

By  Capt.  R.  Duncan 

Here  is  the  book  that  contains  the  exact  information  needed 
by  a  flyer  to  become  an  efficient  air  navigator.  A  book  for 
every  flyer  and  every  man  who  is  itching  to  get  into  the 
air.  The  author  has  flown  over  4,000  hours  and  is  a  licensed 
pilot  in  United  States,  England,  France  and  Canada.  Covers 
use  of  airplane  compass,  air  speed  indicator,  altimeter,  course 
and  drift  indicator  and  all  other  instruments,  maps,  night-fly- 
ing, weather  forecasting,  calculating  magnetic  variations  and 
other  problems  of  air  navigation.  Pocket  size.  Flexible  bind- 
ing, 243  pages,  70  illustrations.    Price,  $3.00. 


STUNT  FLYING 

By  Captain  R.  Duncan 

Captain  Duncan's  new  book,  recently  published,  not  only  tells 
all  there  is  to  tell  about  stunt  flying,  but  shows  the  reader 
also  how  to  make  use  of  the  information  it  gives  as  a  factor 
of  safety.  It  is  a  book  for  the  man  who  already  has,  or  the 
one  who  knows  that  some  day  he  will,  "find  his  wings."  It 
will  save  the  average  flyer  hours  of  costly  flying  practice. 
Use  it  and  learn  by  practicing  and  working  out  your  flight 
maneuvers  on  the  ground.  Some  subjects  covered:  Learning 
to  Fly;  Landings;  Testing  Airplanes;  Exhibition  Flying; 
Stunt  Flying;  Speed  and  Instruments;  Amphibians.  Cloth 
binding.    174  pages,  32  illustrations.    Price,  $2.50. 


AIRPLANE  WELDING 


By  J.  B.  Johnston,  M.  E. 


Between  the  covers  of  this  timely  book  is  packed  every  fact 
and  every  bit  of  information  available  today  on  the  art  of 
welding  in  aircraft  design,  construction,  and  repair.  It  covers 
every  method  of  welding — every  type  of  weld — every  weld- 
able  metal — in  plain,  everyday  language.  The  author  has 
trained  many  men  in  the  art  of  aircraft  welding,  and  is  con- 
sidered everywhere  a  real  authority  on  the  subject.  The  book 
is  unusually  easy  to  read  and  understand.  Flexible  binding, 
320  pages,  210  illustrations.  Price,  $3.50. 

DYKE'S  AUTOMOBILE  AND  GASOLINE 
ENGINE  ENCYCLOPEDIA 

While  not  an  Aviation  book,  this  famous  work  deserves  a 
place  in  every  list  of  helpful  books.  For  21  years  it  has  been 
the  standard  automotive  authority.  Covers  automobile  con- 
struction, operation  and  repair, — Electric  Starters,  Generators, 
Storage  Batteries,  Testing  Methods,  Ignition,  Carburetion — 
and  every  other  part  of  the  automobile.  It  is  a  complete 
course  of  instruction  in  automotive  mechanics  and  repairing 
and  the  finest,  most  complete,  and  best  known  book  of  its 
kind  ever  published.  15th  Edition.  1271  pages,  4300  illustra- 
tions.   Cloth  Binding    Price,  $6.00. 


WAY  ABOVE 
THEM  ALL  IN 
POPULARITY  AND 
REAL  PRACTICAL 
HELP  .  .  . 


THE  GOODHEART  WILLCOX  CO.,  Dept.  A-7-31 
2009  Michigan  Ave.,  Chicago 

Send  me  the  books  I  have  checked  below  for  examination.  I  enclo: 

the  price,  plus  a  very  small  postage  charge,  with  the  postman  < 

books  in  three  days,  you  agree  to  refund  my  money. 

  Aircraft   Engine   Instructor    $5.00 

  Stunt  Flying    2.50 

  Simplified  Aerodynamics    3.50 

  Airplane  Welding    3.50 

  Air  Navigation  and  Meteorology    3.00 

  Dyke's  Auto  Encyclopedia    6.00 

NOTE:  K  remittance  It  tent  with  this  coupon,  we  will  pay  peltage  eharget.    Same  return  privilege. 


money  but  will  deposit 
ivery.    If  I  return  the 


Address 

City   .  . . 
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BUHL 

(^KEATES 

anew  Plane 


The  creation  of  the  Buhl 
Flying  Bull  Pup  — the 
market  it  opened  and  its 
method  of  manufacture 
have  given  a  new  concep- 
tion of  aviation  to  both 
dealer  and  consumer. 

The  plane  itself  fills  an 
obvious  need  in  aviation. 
The  price  of  $1250  opens 
an  enormous  market  here- 
tofore untouched.  The 
methods  of  manufacture 
are  the  same  as  those  em- 
ployed successfully  by  auto- 
mobile manufacturers. 

The  Buhl  organization  in 
the  aircraft  field  is  the 
most  complete  that  exists 
today.  Every  detail  of 
manufacture — every  fran- 
chise  protection  and 


X  Wing  fabrication.  Skilled  men 
use  specially  selected  woods  for 
the  various  Buhl  wing  sizes. 

2  Fuselage  division.  Monocoque 
construction  provides  unusual 
strength  and  lightness. 

3  Final  assembly.  200-foot 
assembly  line  —  modern  pro-  ' 
duction  methods. 


ANEW  MARKET 
AND  NEW 

METHODS 


!v*-r>  '"ft 


service  to  distributor  and 
dealer — and  every  means 
of  aiding  both  dealer  and 
purchaser  have  been 
thoroughly  worked  out 
and  are  now  operative. 
$500  down  will  buy  a 
Buhl  Bull  Pup  under  the 
Buhl  finance  plan.  Com- 
plete insurance  coverage 
is  provided.  We  will  be 
pleased  to  send  further 
details. 

The  Buhl  Two  Place  Sport 
and  Commercial  plane 
and  the  Buhl  Autogiro 
will  be  announced  within 
six  months,  completing 
the  Buhl  Line. 

For  particulars  address 

BUHL  Aircraft  Company 

Buhl  Building  *  Detroit,  Mich. 


The  Buhl  Bull  Pup  schedule  for 
June  was  80  planes.  Buhl 
methods  assure  the  dealer  and 
purchaser  of  prompt  delivery — 
uniform  quality  of  construction 
and   dependable  performance. 
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WIth  captain  hawks 
 "over  there" 


X».FTER  making  America  gasp  at  his  feats  of  speed, 
Captain  Frank  M.  Hawks  has  literally  taken  Europe's 
breath  away  by  the  records  he  has  been  making  "over 
there." 

In  his  Travel  Air,  "Texaco  13"  he  has  flown  from  Paris 
to  London  in  less  than  one  hour;  from  Paris  to  Rome 
in  three  hours  and  thirty-one  minutes  —  a  record  for  the 
distance. 

Captain  Hawks  is  a  record-breaker — not  a  stunt  flyer. 
He  is  a  safe  and  skillful  pilot.  He  knows  his  plane  and 
the  vital  importance  of  unfailing  engine  performance  — 
that's  why  he  uses  B.  G.  Mica  Aviation  Spark  Plugs. 

The  B.  I  p.  Corporation 

Contractors  to  the  United  States  Army  and  Navy 
136  West  52nd  St.,  New  York         Cable  Address:  GOLSTECO,  New  York 
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Fostered  by  the  United  States  Army  and  Navy  through  rigid  requirements,  A, 


mencan 


aviation  today  is  recognized  for  its  dependability  and  safety.  Q^<T)  The  years  that  IDouglas  has  been 
associated  in  building  to  these  inflexible  standards  for  the  service  of  the  Government  j)     now  finds  reflection 


in  its  new  Amphibion...a  craft  that  carries  on  the  name  winch  has  ^^^^^Sfbccn  gained  by  Oouglas 
. . .  that  dependability  must  be  paramount.  G=i^T>  The  Amphibion,  '  custom=built  by  jpouglas,  is  now  avaiL 
able.  Speed  150  m.p.h.,  600=800  h.p.  Twin  motors,  each  capable  of  cartjing  entire  load.  Passengers  and  crew  8. 
you  are  invited  to  write  for  specifications.          'Douglas  c/fircraft  Company,  Inc.,  'Santa  Monica,  California 
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Dallas  Aviation  School  i^,    Dallas,  Texas 

The  Flower  of  the  Nation  is  Coming 
To  Dallas  To  Learn  To  Fly 

Tc^S^^JSXTl      OUR  PRICES-Don'*  Pay  More  ftri  Tf 

Transport   ground  and   flying   school.  School$8 

,  Transport  Course — 200  hours — Everything  to  to  *10  p" 

are  over  $200,000,  everything  new.      school   plan.     Tn-motored  Ford  instruction 

included    in    course.      Price    for         -nrv  Dallas  i.  a 

We  are  located  at  Love  Field —       Tulv  Jb^.OUU.  city  of  over 

one  of  the  finest  Airports  in  the       J    3  3  0  0    0  0  0 

U.  S.  and  are  the  only  School  at  Commercial  Course  qualifies  for  limited  com-  population, 
the  field.    This  is  the  home  of      mercial   license.     None   better   any-  <t»»*.«vi- 

several  large  Transport  concerns       where  $795.  v 

that   have  millions  invested  in  You  save 

ships  and  equipment.  Private  Pilots  Course  —  20  air  hours  qualifies  ^d'/Tv".^ 

No  bond  h  required  of  our  Student,.      for  private  license  and  complete  in  rfyoftf-  e*Pense- 

every  way  ipOOD* 

Everything  to  your  advantage  with  us. 

Complete  Ground  School  Course  with  all  flying  Best  Avia- 

All  our  Ships  have  air-cooled  motors.       courses   FREE  tion  weather 

You  will  be  glad  you  came  here.      Master  Mechanics'  Course,  5  months'  complete  country- 
10  years'  Flying  School  Experience.       training,  including  welding.     All  kinds  Aoj-fl 

of  motors  and  aircraft  *|)OOU.  „       . . 

We  pay  your  railroad  fare  to    _  *  „ 

Dallas.  Why  pay  more?  day 


Major  W.  F.  (Bill)  Long  (center)  and  14  Transport  Student  Pilots  enrolled  here. 

F.  C.  Rohrer,  Wis.,  A.  J.  VeciUio,  La.,  L.  Tremblay,  New  York,  B.  Hook,  Texas,  F.  Simmons,  Chicago,  D.  Bosworth,  Mass..  T.  Ellis,  N.  M., 
R.  Marstrand,  Canal  Zone,  J.  Cockran,  Ga.,  J.  E.  Borland,  Penna.,  Dr.  J.  A.  Bronson,  Iowa,  J.  Craig,  Pa.,  J.  A.  Cannon,  111.,  George  Young, 
Calif.,  all  piling  up  the  hours  every  day.  Largest  class  of  Transport  Students  in  the  U.  S.  A.  in  any  School. 


Write  or  wire  at 
our  expense  for 
our  New  Catalog. 
Let  us  hear  from 
you  if  you  want 
to  learn  to  fly! 


Dallas  Aviation  School 

AND  AIR  COLLEGE 
Love  Field  Dallas,  Texas 
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resenting   

AVIATION'S  CLASSIC 

/oz-1931 


AUG.  19 
to  SEPT.  7 


THIS  YEAR,  more  than  ever  before,  the  National  Air  Races 
will  eclipse  in  magnitude  and  magnificence  any  like  enterprise 
of  the  past  decade.  The  free-for-all  events  in  all  acknowledged 
cubic  inch  classifications  will  encourage  new  competition,  while 
the  speed  dashes  over  a  one-mile  straight-away  course  will  create 
keen  rivalry  and  establish  new  American  records. 

All  A.  T.  C.  and  Group  II  derbies  will  be  concentrated  into  one 
major  handicap  derby,  making  it  the  largest  competitive  mass 
flight  in  the  history  of  aeronautics.  It  will  be  divided  into  two 
classifications;  for  men  and  women  pilots,  and  be  open  to  ships  of 
every  type  and  power  classification.  The  On-To  Derby  will  be  a 
free-for-all  dash  from  the  west  coast  to  Cleveland,  non-stop  or 
with  landings,  elapsed  time  governing  the  awards. 

Blimp,  autogiro  and  amphibian  novelty  races,  glider  flights, 
parachute  jumping  contests,  aerobatics  and  other  innovations, 
inclusive  of  nightly  flying  exhibitions,  will  complete  the  colorful 
program.  Cash  prizes  totalling  $100,000  plus  valuable  trophies 
will  be  awarded. 

A  hearty  welcome  is  extended  you  to  become  a  part  of  this  out- 
standing air  classic.  Complete  details  on  request.  Write  Clifford 
W.  Henderson,  Managing  Director. 


NATIONAL  AIR  RACES 

Hotel  Cleveland,  Executive  Headquarters 
CLEVELAND        t        *        *  OHIO 
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THE  time  has  come  for  freight  to  fly!  Trans- 
portation of  passengers  by  air  is  already  an 
established  factor  in  business.  So  also  is  air 
transportation  of  mail. 

The  new  Ford  plane,  designed  primarily 
for  freight,  mail  and  express,  first  appeared 
at  the  National  Aircraft  Show  in  Detroit. 

The  wings  and  fuselage  of  the  Ford 
Express  conform  to  the  specifications  of  the 
famous  Model  5AT  Ford  transport.  Its 
greatest  distinguishing  feature  is  that  it  is 
equipped  with  only  one  motor  ...  a  Hispano- 
Suiza  715-H.P.  (American  rating  at  2000 
r.p.m.)  water-cooled  engine. 


PERFORMANCE  SPECIFICATIONS  ARE: 
Pay  load,  3500  pounds. 

Useful  load,  4900  pounds. 

Weight  of  plane,  6100  pounds. 
Gross  weight  carried  by  plane,  11,000  pounds. 
High  speed  .  .  .  135  m.p.h. 

Cruising  speed  ...  110  m.p.h. 
Ceiling  .  .  .  15,000  feet. 

Rate  of  climb  ...  700  feet. 

The  Ford  Express  plane  is  specially  valu- 
able as  a  carrier  where  swift  freight  and 
express  are  at  a  premium. 
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WINGS  OF  THE  ARMY 

By  Don  Rose 


MEN's  memories  are  short  and  careless.  It  must 
be  so,  or  else  they  would  not  repeat  the  same 
mistake  so  often.  But  since  we  remember  so  badly 
and  are  such  determined  optimists  we  learn  very  little 
from  experience.  A  friend  admitted  it  while  we  talked 
one  day  of  the  war  that  began  about  seventeen  years  ago 
and  lasted  too  long.  "My  approximate  intelligence  tells 
me,"  he  said,  "that  I  had  one  hell  of  a  time  while  defend- 
ing democracy  with  a  sapper's  spade  and  a  pair  of  barbed 
wire  pliers.  I  was  dirty  and  pediculous.  I  went  wet  and 
hungry.  I  was  lonesome  and  homesick  most  of  the  time 
and  scared  green  the  rest  of  it.  I  was  wounded,  and  I 
didn't  care  for  that,  either. 

"But  though  I  know  these  things,  I  don't  remember 
them.  What  I  really  remember  of  the  war  was  that  it 
was  swell  to  sit  on  a  French  farmyard  wall  and  talk  to 
a  girl  who  could  only  understand  what  was  absolutely 
necessary.  It  was  grand  to  go  to  Paris  on  two  days'  leave 
and  take  three.  It  was  exciting  to  stir  around  in  the  tangle 
of  trench  traffic,  trying  not  to  sneeze  lest  the  German  army 
should  fall  on  top  of  me.  It  was  elegant  to  come  home  a 
hero  and  take  a  real  bath. 

"And  so  I  suppose  I  shall  some  day  tell  my  grandson, 
if  any,  a  lot  of  lies  about  the  filthy  war  and  what  I  did  to 
make  a  success  of  it.  And  if  I  should  accidentally  tell 
him  the  truth,  he  wouldn't  believe  me  anyway." 

That,  my  dear  clients,  is  more  or  less  the  mood  of  this 
whole  silly  civilization.  It  knows  the  truth  about  war, 
but  it  can't  remember  anything  except  romances.  And  it 
may  turn  out  a  sucker  for  another  one,  if  one  should  hap- 
pen in  our  time. 

I  mention  the  matter  because  an  immense  amount  of 
nonsense  was  stirred  up  by  the  grand  parade  of  the  Army 
air  fleet,  as  it  thundered  through  the  Eastern  skies  a  month 
ago.  It  must  have  made  the  real  soldiers  sick.  The  con- 
versation of  the  average  crowd  that  watched  the  maneuvers 
was  appalling  evidence  that  hardly  anybody  knew  what  it 
was  all  about.  The  newspapers  showed  not  much  more 
intelligence.  And  the  radio  reporters — most  of  them  should 
have  been  choked  horribly  to  death  with  their  own  adjec- 
tives, superlatives  and  military  misinformation. 

Very  few  of  the  citizens  who  paid  for  the  show  seem 
to  have  watched  it  with  imagination  or  understanding. 
The  only  explanation  is  that  they  have  forgotten  already 
the  realities  of  the  Great  War  and  can  only  think  in  motion 
picture  terms  about  the  next  one.  Some  of  them  are  going 
to  be  downright  sore,  I  suppose,  if  they  live  to  discover 
that  the  next  war  doesn't  film  well  and  probably  won't  be 
passed  by  the  Pennsylvania  Board  of  Censors.  They  look 
forward,  indeed,  as  carelessly  and  inaccurately  as  they 
look  backward. 

What  was  the  big  parade  about?  Since  the  show  is 
over,  we  can  dispense  with  the  suggestion  that  it  was  sup- 
posed to  display  a  typical  defense  by  air  against  a  typical 
enemy  coming  in  from  the  open  sea.  This  hypothesis  was 
supposed  to  motivate  the  plot  in  the  best  movie  manner, 
though  the  movie  makers  would  have  managed  somehow 
to  add  a  spice  of  sex  appeal  to  the  performance.  The 
aerial  observers  in  the  tall  buildings,  of  course,  swallowed 


it  hook,  line  and  sinker,  and  passed  it  along  at  the  top  of 
their  voice  by  authority  of  the  Federal  Radio  Commission. 
The  Army  men  of  old  experience  must  have  smiled  sadly 
in  their  whiskers  and  let  it  go  at  that. 

I  need  scarcely  remark  to  this  intelligent  audience  that 
an  air  raid  is  a  swift  and  secret  thing  and  employs  prac- 
tically no  press  agents.  I  might  recall  that  the  British 
Air  Force  planned  and  practiced  six  months  for  the  raid 
on  Zeebrugge  and  eight  for  the  bombing  raid  on  Berlin 
which  never  came  off.  The  intention  was  to  devise  some- 
thing totally  unexpected  and  then  do  it  neatly,  effectively 
and  suddenly.  The  enemy,  meanwhile,  had  also  imagined 
something  totally  unexpected  and  was  expecting  it.  That 
is  the  way  of  war.  And  the  result  is  that  the  best  laid 
plans  are  torn  to  pieces  in  the  first  burst  of  fire,  after  which 
the  wit  and  skill  and  courage  and  discipline  of  soldiers 
and  sailors  do  the  best  they  can. 

But  the  gentleman  with  the  excited  tonsils  who  sat  on 
top  of  City  Hall  tower  in  Philadelphia  and  told  bedtime 
stories  as  the  parade  passed  by,  had  his  war  under  control 
at  all  time.  The  enemy  arrived  on  schedule  and  was 
driven  off  the  same  way,  without  mussing  up  a  single 
squadron  of  the  defense.  And  good  citizens  breathed 
easier,  and  admitted  that  war  was  terrible  but  probably 
great  fun. 

It  might  have  spoiled  the  day  for  the  audience  if  it  had 
realized  that  this  massing  and  maneuvering  of  the  air 
patrols  was  actually  not  much  more  than  an  exercise  in 
elementary  tactics,  in  the  moving  of  troops,  and  in  the 
executive  activities  of  commanding  officers.  The  same  sort 
of  thing  is  done  regularly  and  elaborately  by  the  ships  of 
the  Navy  and  the  varied  units  of  the  Army.  The  difference 
is  that  an  air  show  is  bound  to  have  an  audience.  The 
Navy  goes  somewhere  to  sea  for  its  maneuvers ;  the  Army 
hides  in  the  hills  and  shoos  spectators  away  with  bayonets. 
But  when  the  Air  Fleet  flies  it  can't  be  made  a  private 
matter.  Under  the  circumstances,  it  was  simpler  to  invite 
the  citizens  than  to  pass  a  constitutional  amendment  com- 
pelling them  to  stay  in  the  cellar  until  the  Army  aviation 
authorities  had  found  out  what  they  wanted  to  know. 

They  found  out,  among  other  matters,  that  National 
Guard  pilots  can  keep  formation  and  obey  orders.  They 
found  out  that  young  pilots  are  nearly  as  good  as  their 
elders,  though  you  can't  commonly  prove  it  by  their  pay 
and  promotion  chances.  They  found  out  that  an  air  fleet 
flies  with  one  foot  on  the  ground  and  that  military  strategy 
in  the  air  needs  all  kinds  of  coordination  with  conveniences 
and  accessories  down  below.  And  they  found  out  that 
military  aviation  depends  much  on  its  commercial  cousin 
for  its  efficiency  and  effectiveness. 

These  are  the  conclusions  of  deliberate  tests  and  not  the 
by-products  of  a  demonstration.  It  is  bad  medicine,  I 
believe,  to  speak  of  the  great  parade  as  a  "demonstration."' 
It  may  have  been  in  the  back  of  somebody's  mind  that 
this  was  not  a  bad  time  to  show  the  war-minded  neighbors 
that  a  peaceful  nation  is  not  necessarily  a  stupid  one.  There 
was  real  strength  in  the  skies  on  those  echoing  afternoons 
when  the  fleet  went  by,  and  it  added  a  little,  dignity  t©> 
(Continued  on  page  118), 
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MORE  ALTITUDE  FLIGHTS 

H.  B.  Henrickson 

Aeronautic  Instrument  Section 
National  Bureau  of  Standards 

(Continued  from  the  June  Issue) 


ON  JUNE  4th,  last  year  when  Lieutenant  Apollo 
Soucek,  U.S.N.,  made  his  most  recent  attempt  for 
a  landplane  altitude  record,  he  climbed  into  his 
seat,  carefully  adjusted  the  oxygen  tube,  helmet  and  goggles, 
and  then  fastened  a  "rubber  lung"  (a  slightly  modified 
hot  water  bottle)  to  the  control  stick  of  the  plane.  This 
so-called  "lung"  was  a  recent  development,  essentially  a 
device  for  supplying  oxygen  into  the  lungs  at  pressures 
slightly  above  the  surrounding  atmosphere.  Aside  from  this 
new  feature,  the  flying  equipment  used  was  practically  the 
same  as  that  on  his  two  successful  flights  of  May  and  June, 
1929.  A  bimetal  minimum-temperature-recording  ther- 
mometer was  mounted  in  the  cockpit  in  order  to  ascertain 
the  lowest  temperature  to  which  the  pilot  would  be  exposed 
at  the  greatest  altitude.  The  bimetal-strip,  watch-type  rec- 
ording strut  thermometer  previously  described  was  secured 
to  an  outer  strut  and  in  the  shade  of  an  upper  wing.  Each 
of  the  barographs  contained  a  bimetal  temperature  element 
in  order  to  record  their  temperature.  The  latter  data  are 
of  considerable  value  in  the  flight-history  testing  of  the 
barographs. 

After  the  recording  instruments  had  been  started  and 
when  everything  had  been  adjusted  satisfactorily,  the  pilot 
took  off,  leaving  the  ground  after  a  short  run.  The  little 
biplane  climbed  steadily,  circling  higher  and  higher  into  a 
clear  sky  until  it  was  lost  to  the  view  of  even  the  most  care- 
ful observer.  After  about  an  hour  and  a  quarter,  a  drift- 
ing wreath  of  "white  smoke"  appeared  in  the  sky  almost 
directly  overhead.  This  fleecy  wreath  was  only  the  frozen 


moisture  which  drifted  away  from  the  exhausts  of  the 
motor.  The  phenomenon  continued  for  about  fifteen  min- 
utes and  then  suddenly  disappeared.  The  plane  itself,  of 
course,  at  this  extreme  altitude,  was  invisible  from  the 
ground.  A  flight  of  two  hours  and  seven  minutes  was  made 
with  a  landing  almost  at  the  very  point  of  take-off.  It  was 
surprising  to  find  upon  disconnecting  the  oxygen  exhaust 
tube  that  it  contained  several  large  chunks  of  ice  which  had 
accumulated  from  the  moisture  of  the  pilot's  exhaled 
breath. 

A  glance  at  the  bimetal  thermometer  inside  of  the  cock- 
pit showed  that  the  temperature  there  had  been  no  lower 
than  — 34°  Centigrade  ( — 29°  Fahrenheit).  An  examina- 
tion of  the  recording  strut  thermometer  revealed  the  fact 
that  the  clockwork  had  run  during  the  entire  flight,  produc- 
ing a  spiral  trace  on  a  camphor-smoked  disk.  Near  the  end 
of  the  climb,  however,  the  trace  became  very  broad,  due 
to  a  decided  vibration  of  the  pointer.  The  center  line  of 
this  broadened  trace,  nevertheless,  was  later  found  to  in- 
dicate a  minimum  temperature  of  — 67°C±2°C  ( — 89°F). 
The  lowest  temperature  of  the  barographs  during  the  flight 
was  —  32°C±3°C  (— 25°F).  As  a  result  of  flight-history 
tests  on  the  official  barograph,  the  lowest  pressure  reached 
was  found  to  be  118.1  millimeters  of  mercury.  As  required 
by  the  F.  A.  I.  rules,  the  official  value  becomes  118  milli- 
meters of  mercury,  which  is  equivalent  to  an  altitude  of 
13,157  meters,  or  to  43,166  feet.  This  is  a  world's  record 
for  all  classes  of  aircraft,  exceeding  by  1,372  feet  the 
former  mark  established  by  Willi  Neuenhofen  on  May  26, 
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1929,  and  by  696  feet  ttiat  made  unofficially  by  the  late 
Captain  H.  C.  Gray  in  a  balloon. 

Another  record  flight  was  made  on  June  4  by  Pilots 
Wilhelm  Zimmerman  and  Schinzinger  of  Germany  in  a 
Junkers  Junior  50.W  seaplane,  equipped  with  an  Arm- 
strong-Siddeley  Genet  motor  of  eighty-five  horsepower. 
The  take-off  was  made  from  Dessau.  Their  flight  was 
successful  in  establishing  a  new  mark  for  a  light  seaplane 
of  the  first  category — that  is,  a  two-seater  weighing  less 
than  600  kilograms  (1,322  pounds).  They  attained  a  mini- 
mum pressure  of  421  millimeters  of  mercury,  which  is 
equivalent  to  4,614  meters,  or  to  15,138  feet. 

Again  on  the  same  day,  Wilhelm  Zimmerman  took  off 
alone  in  the  same  ship,  climbing  until  the  greatest  altitude 
attainable  was  reached.  The  seaplane  once  more  was  suc- 
cessful in  establishing  a  record,  this  time  for  a  plane  in 
the  fourth  category,  that  is,  a  single-seater  weighing  less 
than  250  kilograms  (551  pounds).  The  minimum  pressure 
recorded  by  the  barograph  was  365  millimeters  of  mer- 
cury, which  is  equivalent  to  5,652  meters,  or  to  18,543 
feet. 

Late  in  the  afternoon  of  June  13  as  the  weather  suddenly 
cleared  to  a  cloudless  sky,  Lieutenant  Apollo  Soucek  took 
off  from  the  Potomac  River  in  the  Wright  Apache  now 
equipped  with  pontoons.  As  on  the  former  flight,  the  ship 
was  equipped  with  a  Wasp  and  a  Root's  supercharger.  Two 
dual  traverse  barographs  were  suspended  within  the  fuse- 
lage, and  the  free-air  temperature  recorder  was  fastened 
to  an  outer  strut. 

An  altimeter,  graduated  in  F.  A.  I.  altitude,  was  mounted 
upon  the  instrument  panel  so  the  pilot  could  note  at  a  glance 
whether  or  not  he  had  exceeded  the  former  record  for  a  sea- 
plane. The  ship  took  off  easily  and  climbed  normally  with- 
out mishap  for  about  seventy-five  minutes,  after  which  time 
the  pilot  noted  an  oil  film  forming  over  his  goggles.  At 
first  he  believed  it  to  be  frost,  but  on  noting  the  falling 
reading  of  the  oil  pressure  gauge,  he  realized  that  it  must 
be  oil  and  that  there  was  then  no  alternative  except  to  stop 
the  motor  and  glide  back  to  earth.  The  mishap  occurred, 
unfortunately,  at  an  altitude  of  38,000  feet  while  the  ship 
was  still  in  a  climb.  It  was  found  later  that  a  drain  plug 
had  unscrewed  from  the  base  of  the  supercharger  and  that 
the  oil  had  leaked  out.  After  gliding  from  a  height  of  ap- 
proximately seven  miles,  the  ship  was  landed  safely  off 
Main's  Point,  not  far  from  the  Naval  Air  Station.  The 
total  flight  time  was  one  hour  and  forty-five  minutes. 

An  inspection  of  the  strut  thermometer  revealed  that 
the  lowest  free-air  temperature  was  — 61°C±2°C 
( — 78°F).  Official  tests  on  the  barograph,  made  on  the 
following  day,  showed  that  the  lowest  temperature  of  these 
instruments  had  been  — 27°C±3°C  ( — 16°F).  Tests  made 
at  the  latter  temperature  indicated  a  minimum  pressure  of 
143  millimeters  of  mercury,  which  is  equivalent  to  11,930 
meters,  or  to  39,140  feet — higher  than  the  existing  record 
but  under  F.  A.  I.  rules  failing  by  seventy-six  feet  to 
establish  an  official  world's  record. 

On  July  11,  the  late  Miss  Ruth  B.  Alexander  took  off 
from  San  Diego,  California,  in  a  Barling  NB-3  light  mono- 
plane powered  with  a  Warner  Scarab  engine  of  ninety 
horsepower.  A  long  steady  climb  was  continued  until  her 
oxygen  supply  ended.  The  pilot  recalled  nothing  more  until 
she  found  her  ship  in  a  gentle  glide  at  an  elevation  of 
18,000  feet.  On  realizing  that  further  climb  was  useless, 
she  started  down  and  landed  the  plane  safely  at  Lindbergh 


Ruth  Nichols,  holder  of  women's  altitude  record,  28,743  feet 


Field.  An  excellent  barograph  trace  showed  a  two-hour 
climb  to  maximum  altitude,  and  a  decent  which  required 
about  thirty  minutes.  The  minimum  pressure  recorded  was 
320  millimeters  of  mercury,  which  is  equivalent  to  6,583 
meters,  or  to  21,598  feet.  Five  months  before,  D.  S.  Zim- 
merley  had  established  a  world's  record  of  24,074  feet  with 
a  similar  ship  and  powerplant.  In  Zimmerley's  case,  how- 
ever, the  motor  was  sixteen  pounds  lighter,  which  enabled 
his  ship  to  qualify  as  a  light  plane. 

On  July  21,  Captain  Boris  Sergievsky  made  an  altitude 
flight  from  Bridgeport,  Connecticut,  in  the  Sikorsky  S-38 
seaplane,  with  a  payload  of  1,000  kilograms.  The  ship  was 
powered  with  two  supercharged  Pratt  and  Whitney  Hornet 
engines,  each  of  575  horsepower.  The  air  temperature  at 
the  sea-level  take  off  was  nearly  +100°F,  but  after  climb- 
ing steadily  for  almost  an  hour  it  dropped  to  — 4°F.  Oxygen 
was  used  only  at  elevations  above  18,000  feet.  On  the 
descent,  the  thoroughly  chilled  plane  while  passing  through 
some  clouds  became  coated  with  ice,  which  melted  off  as  an 
approach  was  made  to  sea-level.  The  plane  landed  after 
a  flight  of  one  hour  and  seventeen  minutes.  The  sealed 
barograph,  after  a  flight-history  test,  showed  a  minimum 
pressure  of  252.5  millimeters  of  mercury,  which  is  equiv- 
alent to  8,208  meters,  or  to  26,929  feet.  This  was  a  world's 
record  for  a  seaplane  carrying  a  payload  of  1,000  kilograms. 

On  August  3,  Pilot  A.  A.  Garofolo  made  a  flight  from 
the  airport  at  Westfield,  New  Jersey,  in  a  landplane  pow- 
ered with  a  ninety-horsepower  Lambert  motor.  The  tested 
barograph  showed  that  a  minimum  pressure  of  350  milli- 
meters of  mercury  had  been  reached,  which  is  equivalent 
to  5,952  meters,  or  to  19,527  feet. 

On  August  11,  Captain  Boris  Sergievsky  again  took  off 
from  Bridgeport,  Connecticut,  in  the  Sikorsky  S-38  sea- 
plane— on  this  occasion  loaded  with  a  2,000  kilogram  pay- 
load.  It  was  powered  as  before  with  two  supercharged 
Hornets.  Again  the  trial  was  successful  in  establishing  a 
world's  record.  The  barograph,  after  official  tests,  showed 
a  minimum  pressure  of  344  millimeters  of  mercury,  which 
is  equivalent  to  6,074  meters,  or  to  19,928  feet. 

Another  altitude  performance  of  August  11th  was  that 
made  by  James  Donohue  at  Colorado  Springs,  Colorado,  a 
(Continued  on  page  128) 
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AIR— HOT  AND  OTHERWISE 


DEPRESSION  last  year  marked 
the  daily,  weekly,  monthly 
records  of  every  business  and 
industry  in  the  United  States  and  it 
will  make  dents  on  this  year's.  But 
it  has  been,  is,  and,  until  it  vanishes,  will  be  international, 
not  merely  national,  and  we  shall  get  off  comparatively 
easy.  So  let's  quit  groaning.  The  general  hard  times  have 
not  been  exclusively  the  result  of  any  Government's  pro- 
cedure, but  of  the  methods  which  during  a  long  period  of 
the  recent  past  characterized  the  various  major  procedures 
of  humanity  in  general. 

To  everything  fact  fixes  a  limit — to  unwarranted  debt, 
to  unjustified  credit,  to  amusement  (which  is  luxury),  even 
to  work  (which  is  necessity).  Fact  determines  normal- 
ity. When  any  of  the  thousands  of  imaginable  diagrams 
wherewith  human  activities  and  reactions  may  be  charted 
show  lines  shooting  far  above  the  point  thus  determined, 
excess  is  indicated  and  excess  is  always  dangerous,  even 
though  it  be  of  something  which  in  reason  would  be  good. 
Lines  on  such  charts  sinking  far  below  that  point  show 
an  opposite  which,  surely  if  it  be  concerned  with  anything 
worth  while,  is  dangerous. 

Depressions  are  discouraging  to  all  but  sturdy  souls. 
Booms  breed  depressions.  The  mariner  wants  a  wind  which 
will  help  him  toward  his  destination,  not  a  hurricane  which, 
even  though  whizzing  in  the  right  direction,  either  may 
sink  him  or  make  him  hustle  to  escape  destruction. 

Diagrams  charting  the  world's  various  activities  have  in- 
dicated for  almost  everything  else  a  worse  trend  during  the 
bleak  past  months  than  has  been  indicated  for  aircraft  man- 
ufacture and  associated  interests.  In  other  words  our  in- 
dustry has  suffered  less  than  others.  Why?  Because  it 
supplies  a  real  utility  none  other  can  supply  and  one  which, 
once  it  has  possessed  it,  the  world  never  will  do  without 
till  comes  a  genius  able  to  crystallize  the  Aladdin  dream  of : 
"I  wish  I  were  in  Bagdad;  presto!    I  am  there." 

The  aircraft  industry  has  made  its  error  of  judgment, 
management  and  ignorance,  but  in  spite  of  them  we  have 
gone  and  are  going  ahead.  The  solid  iact  is  that 
NOTHING  can  stop  the  aircraft  industry,  although  many 
things  might  stop  a  would-be  participant  therein  who 
chanced  to  lie  incompetent  through  that  over-enthusiasm 
which  sometimes  means  under-intelligence. 

We  shall  need  Government  help,  but  not  of  the  sort 
which  means  a  subsidy,  only  that  sort  which  means  legiti- 
mate orders  from  the  Army,  Navy  and  Post  Office.  In 
return  for  such  help  the  aircraft  industry  will  give  value 
many  times  as  great  as  anything  it  will  receive.  We  have 
found  our  place  in  spite  of  our  mistakes.  Our  economic 
value  to  the  country  is  so  great  we  cannot  be  eliminated  or 
even  neglected. 

We  shall  meet  with  many  obstacles,  but  they  will  consist 
principally  oi  engineering  problems  not  yet  fully  solved 
but  upon  which  a  constantly  increasing  brain  force  is  being 
concentrated  here  and  elsewhere.  Such  difficulties  it  is  our 
well  established  habit  to  eat  alive,  then  lick  our  chops  and 
grin. 

Many  never  will  be  paid  in  money  for  the  effort  they 


have  made  during  the  past  five  years; 
but  that  is  as  it  should  be.  To  a  con- 
siderable extent  the  best  effort  of 
human  intelligence  and  enthusiasm  has 
always  been  its  own  reward.  This  has 
been  no  truer  in  our  young  industry  than  in  many  older  in- 
dustries. But  really  we  like  such  a  condition  even  while 
we  grumble  over  it.  That's  the  sort  of  stuff  we're  made 
of.  Aviation  is  the  art  of  flight;  its  associated  industry 
manufactures  contrivances  with  which  to  fly;  optimism  is 
soul-flight.  So  of  course  we're  optimists.  Optimism  is  in 
our  line.  ,  Nothing  can  levitate  a  pessimist  and  his  pes- 
simism. Heavier-than-air  is  our  chief  specialty,  not  heavi- 
er-than-lead.  Aviation  is  the  most  completely  illustrative 
expression  of  optimism  that  humanity  so  far  has  produced. 
It  is  a  tremendous  flight  of  fancy  become  flight  of  fact. 
Add  practical  optimism  to  the  mental  qualities  which  have 
done  what  has  been  done,  that  study  which  never  has  been 
lacking,  that  work  which  never  has  been  lagging,  and  that 
economy  which  is  an  essential  even  of  the  most  aspiring 
human  effort,  and  hard  times  can't  stop  us.  Upon  the  con- 
trary we  can  be,  shall  be  and,  brethren,  at  this  present  in- 
stant, we  are  being,  one  of  the  great  influences  which  will 
stop  hard  times. 

You  have  been  reading  in  the  newspapers  about  the 
troubles  of  almost  every  business  known  to  modern  civiliza- 
tion. Now  read  about  what  optimism,  study,  work,  econ- 
omy and  the  fact  that  we  supply  a  real  human  demand  have 
been  doing  for  us  during  those  recent  periods  which  have 
been  rendered  doleful  by  the  groans  of  other  industries. 

The  airplane  has  become  so  fully  recognized  as  a  safe 
and  worthy  vehicle  that  the  number  of  licensed  aircraft  in 
America  has  trebled  in  a  five  year  period,  along  toward  the 
tail  of  which  came  that  depression  which  has  cut  so  many 
other  industries  into  three  pieces  and  thrown  two  of  them 
away.  Equipment  of  fields  and  routes  with  lights,  beacons, 
teletype  service,  radio  communication  and  markers  during 
the  very  two  years  of  depression  have  expanded  our  airway 
mileage  to  15,238,  with  3,221  more  miles  under  construc- 
tion. The  17  radio  communication  stations  of  five  years 
ago  have  become  45 ;  the  12  ill-equipped  airway  Weather 
Bureau  stations  have  become  143  highly  developed;  the  612 
revolving  and  flashing  beacons  have  become  1,652;  the  92 
intermediate  fields  have  become  347 ;  the  2,041  miles  of 
lighted  airways  have  become  15,000.  January  1,  1927,  ac- 
tive licensed  airplanes  numbered  1.908.  and  now  number 
7,354. 

F.  Trubee  Davison  explains  that  the  splendid  Army  aerial 
maneuvers  were  easily  first  in  the  world's  operation  of  large 
air  units.  Half-a-million  miles  were  covered  in  two  weeks 
by  the  superb  aerial  fleet  without  a  penny  of  additional 
cost  to  the  taxpayer  and  without  any  serious  accident.  The 
endeavor  supplied  answers  to  many  military  questions 
which  could  not  find  replies  save  through  such  practical 
operations.  From  the  training  and  technical  standpoints, 
Mr.  Davison  holds  these  maneuvers  to  have  been  the  most 
productive  in  history.  Thirty-one-thousand-five-hundred 
flying  hours  without  a  casualty  indicates  magnificent  train- 
(Continued  on  page  130) 
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AIR  SURVEY  FOR  HOOVER  DAM 


THE  United  States  has  declared 
war  on  a  mighty  river.  For 
uncounted  centuries  the  Colo- 
rado of  the  West,  gathering  strength 
from  mountain,  forest  and  desert 
areas  now  parts  of  seven  States,  has 
carried  its  waters  to  the  sea  in  its  own 
untamed  and  fickle  way.  First  tumb- 
ling from  the  snowy  heights  of  the 
Rockies,  here  rushing  madly  down- 
ward, there  meandering  slowly,  it  has 
coursed  mountain  valleys,  traversed 
desert  highlands,  threaded  grand  can- 
yons of  its  own  carving,  mile-deep,  in 
the  country  rock,  finally  emerging  in 
alluvial  valley  and  delta  waste— its  own 
creation  and  plaything.  Here  it  de- 
posits its  millions  of  tons  of  sand  and 
silt,  building  up  a  trough  to  the  point 
of  instability,  then  spilling  and  cutting 
another  as  a  new  local  channel  to  the 
California  Gulf.  Twice  its  vagaries 
led  it  into  the  Imperial  Valley  of  sub- 
sea  level;  constantly  has  it  been  a 
menace  threatening  the  very  existence 
of  that  highly  productive  community. 

A  declaration  of  war  is  an  act  of 
Congress,  in  this  case  the  Boulder 
Canyon  Project  Act,  more  familiarly 
known  as  the  Swing  Act,  named  for 
the  Congressional  representative  of  the 
menaced  district,  whose  tireless  advocacy  of  the  legislation 
finally  triumphed  over  strong  opposition. 

Under  this  act  Secretary  Wilbur  of  the  Interior  has 
charge  of  the  struggle.    His  force  is  the  Bureau  of  Re- 


THE  Colorado  River  project  is  one  of  the 
greatest  engineering  undertakings  of 
modern  times.  Its  first  stage  is  the 
Hoover  Dam.  Where  the  river  now  rushes 
through  the  lowest  of  its  great  canyons,  this 
gigantic  structure  will  put  it  under  control 
for  flood  prevention,  irrigation,  power,  domes- 
tic water  supply  and  silt  detention. 

In  beginning  the  project,  surveys  were 
needed,  and  accurate  maps  of  considerable 
adjacent  area.  This  area  is  mountainous,  the 
topography  intricate,  the  summer  heat  in- 
tense— 120  degrees  in  the  shade  and  no  shade. 
Mapping  with  ordinary  instruments  on  the 
ground  was  not  inviting  from  any  standpoint. 
The  airplane  was  called  in,  hundreds  of  air 
photographs  quickly  taken,  mosaic  maps  made 
and  topographic  maps  drawn. 

The  story  of  this  difficult  survey  is  told  in 
this  article 


By 
B.  Beadle 


Surveyors  and  engineers  In  conference 


clamation  under  Dr.  Elwood  Mead, 
its  staff  of  engineers  and  those  who 
will  serve  as  contractors  or  workers  of 
various  kinds. 

The  engineers  have  chosen  the  point 
of  attack,  midway  in  the  sector  of  the 
river  that  is  boundary  between  Ari- 
zona and  Nevada,  just  below  its  near- 
est point  to  the  Nevada  town  of  Las 
Vegas.  Here  the  river  is  entrenched 
in  its  canyon,  cut  a  thousand  feet  in 
lava  rock.  At  the  base  of  the  sheer 
walls  the  stream  is  a  scant  three  hun- 
dred feet  wide,  but  through  this  nar- 
row defile,  called  Black  Canyon,  it 
pours  as  much  as  175,000  cubic  feet 
of  water  in  a  second — over  300,000 
tons  per  minute. 

The  campaign  is  planned  in  detail. 
It  is  proposed  to  capture  this  mighty 
force  with  a  system  of  coffer-dams, 
tunnels  and  control  works,  to  plug  the 
canyon  itself  with  a  barrage  of  three 
and  a  half  million  cubic  yards  of  con- 
crete-— a  structure  that  breaks  every 
dam  record  in  height,  volume,  water 
depth,  pressure  and  storage  capacity. 

It  will  take  six  or  seven  years  to  win 
through  and  cost  a  hundred  million 
dollars,  but  the  stakes  completely 
dwarf  the  cost.  Irrigation  water  for 
two  million  acres  of  hot-house  fertility.  Domestic  water 
for  millions  of  population  in  Southern  California.  Protec- 
tion from  floods  for  the  irrigated  valleys  and  property  worth 
many  hundreds  of  millions.    Electric  energy  for  three  or 
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more  States,  the  power  of  a 
million  horses,  most  of  it  con- 
stant— tireless  horses  ready  to 
work  twenty- four  hours  a  day, 
three  hundred  and  sixty-five 
days  a  year,  or  four  and  a  third 
billion  kilowatt-hours  at  two 
cents  a  dozen,  f.  o.  b.  Hoover 
Dam.  A  very  attractive  in- 
cidental since  it  will  pay  for 
the  works,  interest  and  all. 

Plans  for  such  a  battle  can't 
be  too  good.  They  have  been 
painstakingly  prepared  and 
cover  every  detail  from  the 
creation  of  a  brand-new  town 
for  housing  the  workers  to  the 
last  yard  of  concrete  and  pound 
of  steel  for  the  structures. 

Accurate   surveys  and  maps  Down-stream  face  of  Hoi 

are  fundamental  in  such  plan- 
ning. Best  choice  of  routes  over  which  to  transport 
men  and  materials  to  the  isolated  dam-site,  location 
and  arrangement  of  the  many  auxiliary  constructions 
in  restricted  space,  knowledge  of  the  successive  water 
lines  that  will  encroach  as  the  reservoir  level  rises — 
these  are  a  few  of  the  considerations  that  call  for  maps 
showing  the  topographic  features  with  a  high  degree  of 
exactness. 

This  great  engineering  project  is  a  symbol  of  the  modern 
times  and  it  is  fitting  that  in  some  of  the  preliminary  map- 
ping for  it  the  most  modern  survey  tools  have  been  used, 
including  the  airplane  and  aerial  camera.  Chief  Engineer 
Walter  of  the  Bureau  of  Reclamation  called  for  bids  last 
summer  on  required  surveys.  A  fraction  of  a  square  mile 
at  the  dam-site  was  to  be  mapped  on  the  surface  by  photo- 
theodolite.  A  hundred  and  twenty-five  square  miles  were 
photographed  from  the  air;  mosaic  maps  of  this  were  made 


U.  S.  Bureau  of  Reclamatt 
rer  Dam  and  power  plant 


Colorado  River  Basin  map  by  U.  S.  Geological  Survey  and  Bureau  of  Reclamation 


up  from  the  air  photographs 
and  contour  maps  of  about 
twenty  square  miles  were 
evolved  from  them. 

The  contractor  for  the  air 
survey  was  Brock  &  Wey- 
mouth, Inc.  This  Philadelphia 
outfit  began  air  surveys  in  the 
early  teens  when  commercial 
aviation  almost  ceased  to  exist 
with  each  crack-up  and  the 
U.  S.  Air  Service  was  mostly 
hopes  and  haywire.  The  com- 
pany developed  an  automatic  air 
camera,  which  was  tried  out  at 
Fort  Sill,  went  into  Mexico 
with  Pershing  and  was  con- 
tracted in  hundreds  to  the 
Allies  when  the  United  States 
entered  the  World  War.  After 
the  War  they  developed  plate- 
magazine  cameras  for  air  survey  and  other  precision  instru- 
ments for  evolving  engineering  maps  from  the  pictures,  in- 
cluding projectors  to  correct  for  the  inevitable  slight  swing 
of  the  air  camera  out  of  its  ideal  relation  to  the  vertical,  and 
measuring  stereoscopes  that  made  it  possible  to  see  the 
ground  in  relief,  measure  its  elevations  and  run  out  the 
contour  lines  that  tell  the  whole  story  of  ground  slopes 
and  heights. 

The  contract  for  this  work  on  the  Colorado  was  dated 
last  July.  An  air  party  of  three  men  flew  from  the  East 
to  Las  Vegas.  While  waiting  for  plates  and  other  para- 
phernalia to  catch  up  with  them  by  train,  they  were  busy 
establishing  base  at  Las  Vegas  airport,  in  making  arrange- 
ments for  their  dark-room  work  and  reconnaissance  flights 
over  the  contract  area  to  study  the  terrain  and  plan  their 
system  of  photo  flights  to  cover  the  areas  to  be  represented 
in  mosaics  and  maps. 

The  first  thing  they  discovered  was 
that  they  were  working  one  of  the  hottest 
spots  in  the  country.  This  is  the  section 
to  which  the  bad  Indian,  accustomed  in 
life  to  its  temperature,  sent  back  from 
the  lower  regions  for  his  blankets.  The 
nearest  Weather  Bureau  station  admit- 
ted a  mercury  of  115  or  so,  but  this 
proved  mild  compared  to  the  temperature 
nearer  the  dam-site.  Just  what  this 
reached  no  one  knows,  but  it  certainly 
topped  140  degrees  because  three  survey 
thermometers  graduated  to  that  figure 
were  broken  in  turn  by  the  heat  of  July 
and  August. 

If  this  ground  was  like  a  stove,  the  air 
above  it  was  like  a  stove-pipe.  The  rising 
sun  turned  on  the  draft;  by  late  morn- 
ing the  air  was  boiling  up  thousands  of 
feet  and  the  survey  ship  was  dancing  all 
over  the  lot.  This  threatened  to  make  a 
lively  pendulum  of  the  suspended  camera 
and  play  hob  with  level  flying,  introduc- 
ing excessive  effects  of  camera  tilt  and 
scale-change  in  the  set  of  photographic 
plates.  Thus  the  reconnaissance  led  to 
the  conclusion  that  all  photographic  fly- 
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ing  should  be  done  as  early  in 
the  day  as  possible.  It  usually 
began  at  8  a.m.  and  quit  for  the 
day  after  two  or  three  hours. 

Another  decision  acted  on  was 
to  photograph  separately  for 
mosaic  and  map  purposes.  For 
the  latter,  using  a  7-inch  lens,  the 
scale  and  accuracy  requirements 
dictated  a  flying  level  about  6,000 
feet  whereas  the  former  per- 
mitted flights  at  10,000,  where 
the  air  was  somewhat  smoother. 
In  this  way  the  repetition  of  part 
of  the  area  was  more  than  offset 
by  more  effective  work  in 
smoother  air,  greater  freedom  in 
time  of  flying  and  greater  area 
gained  per  photo  shot  at  the 
greater  height.  For  each  level 
a  systematic  flight  scheme  was 

followed  to  cover  required  ground  area  by  straight  flights 
or  photographic  strips,  with  a  lap  about  30  per  cent  between 
parallel  strips  and  more  than  50  per  cent  between  pictures 
in  a  strip,  as  customary  in  this  work.  The  scale  of  maps 
and  mosaics  was  to  be  400  feet  to  the  inch,  a  size  rather 
large  for  air  survey,  and  quickly  running  up  the  number  of 
exposures. 

The  fliers'  log  shows  that  they  were  away  from  home 
base  near  Philadelphia  a  month  and  a  day,  and  were  in 
the  air  eighty-two  hours.  More  than  half  of  the  time  was 
taken  up  in  cross-country  to  and  from  the  job,  and  about 
a  third  of  it  was  required  by  the  photographer  in  actually 
operating  the  camera,  exposing  almost  a  thousand  plates. 
These  were  all  photographs  of  the  kind  used  for  mosaics 
or  mapping,  being  taken  with  the  camera  as  nearly  in  the 
vertical  as  possible.  At  odd  times  they  shot  prominent  fea- 
tures in  the  more  familiar  form  of  obliques.  Otherwise 
they  had  nothing  to  do  except  to  service 
the  ship,  develop  their  thousand  nega- 
tives, four  dozen  to  a  magazine  and  sev- 
eral magazines  to  a  flight ;  to  number  each 
negative  by  hand,  make  several  paper 
prints  from  each,  several  thousand  prints 
in  all  and  at  times  several  hundred  a  day ; 
to  put  one  set  of  prints  together  shingle- 
fashion  in  rough  mosaic  as  the  work  pro- 
ceeded, to  verify  from  this  their  progress 
in  covering  the  contract  area,  the  quality 
of  their  negatives,  the  overlaps  between 
plates  and  strips,  in  general  the  technical 
sufficiency  of  the  photography  for  the 
work  to  follow  in  making  finished  mosaics 
and  maps;  in  short  to  check  each  day's 
results  and  plan  the  morrow's  work. 
Every  once  in  a  while  they  got  to  bed 
before  midnight  and  found  time  for  three 
meals  a  day,  so  that  they  became  quite 
familiar  with  all  the  best  hotels  in  Las 
Vegas. 

One  set  of  the  prints  was  for  the  field 
engineer  and  his  crew,  who  reached  the 
job  almost  as  soon  as  the  air  crew,  and 
measured  the  ground  controls  that  always 
go  with  an  accurate  air  survey.  That 


ground  crew  looked  up  at  the 
ship  in  envy,  wishing  they  were 
in  the  flying  end  of  the  game.  For 
if  the  ship  was  in  the  stove-pipe, 
they  were  on  the  griddle.  And 
mighty  busy,  too.  At  first,  like  the 
fliers,  they  based  at  Las  Vegas, 
and,  strange  to  say,  picked  out  the 
same  hotel.  From  there  they  drove 
to  work  before  daylight.  Later 
they  camped  in  the  open. 

Their  work  included  in  abbre- 
viated quantities  several  stand- 
ard tasks  of  the  ground  surveyor. 
A  main  line  of  levels  was  run 
and  double-run  to  make  certain 
of  its  accuracy.  From  this  as  a 
base  they  spread  a  net  of  more 
rapid  work,  making  use  of  the 
plane-table  and  measuring  ver- 
tical angles  for  elevation  deter- 
minations by  trigonometry,  always  closing  their  circuits 
back  on  the  main  line  or  on  other  lines  so  connected. 

They  ran  a  few  traverse  lines  with  transit  and  tape. 
They  climbed  some  of  the  steep  slopes  to  peaks  or  tops,  set 
up  signals  and  carefully  sighted  from  one  to  another  with 
the  theodolite,  measuring  the  angles  between  such  lines  as 
elements  in  a  set  of  large  triangles  covering  the  area  to 
be  mapped. 

The  fliers  had  finished  work  by  the  end  of  July;  the 
ground  crew  perspired  on  through  August.  But  they  had 
one  respite  from  the  heat  when  they  taped  an  exact  line 
on  which  to  base  computations  and  fix  values  for  all  other 
lines  in  their  triangulation.  This  they  did  at  night,  when 
their  measurements  required  smaller  and  more  uniform 
correction  for  temperature.  For  the  survey  thermometer 
actually  failed  by  one  or  two  degrees  to  reach  100  at  any 
time  during  this  night  work.    However,  survey  notes  fail 


Uustrating  the  profile  of  Hoover  Dam  site, 
looking  downstream 


Intricate  topography  is  located  from  air  photographs 
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View  looking  upstream  at  the  head  of  Black  Canyon 

to  record  difficulty  with  numb  fingers  in  holding  the  tape. 

The  survey  data,  like  the  photographic  negatives,  were 
hurried  to  Philadelphia  on  the  instalment  plan,  first  ship- 
ment of  each  by  air.  There,  in  the  contractor's  plant,  inde- 
pendent of  weather  and  daylight,  field  products  were  put 
through  technical  processes  to  yield  finished  mosaics  and 
map  drawings. 

This  inside  work  was  the  bulk  of  the  job,,  as  it  is  in 
any  air  survey  that  produces  real  maps.  Work  of  the 
technician  in  subjecting  the  ground  control  data  to  rigorous 
checks,  computations  and  adjustments,  correcting  for  the 
expansion  of  steel  tape  due  to  each  recorded  temperature, 
for  the  effect  of  the  measured  pull  applied  to  it  in  the 
field  and  the  effect  of  opposite  nature  due  to  its  sag  between 
points  of  support,  is  perhaps  less  spectacular  than  flying 
but  the  attendant  operations  offer  real  fascination. 

The  map  construction  began  with  the  control  lines  and 
points,  plotted  with  utmost  care  as  a  sort  of  rigid  backbone 
or  frame-work  on  which  all  the  map  detail  from  the  pic- 
tures could  be  assembled  with  assurance  that  it  would  be 
correct  in  position  and  fit.  As  lines  of  latitude  and  longi- 
tude were  to  be  indicated,  the  map-maker  first  drew  a  grid 
of  these,  01  a  "projection"  allowing  for  earth  curvature. 
To  this  were  added  the  points  fixed  in  position  by  the  field 
traverse  and  triangulation.  The  latter  had  a  counterpart 
in  the  office  work  with  the  pictures,  from  which  a  paper 


triangulation  supplemented  the  major  control  from  the 
field  work  and  supplied  many  times  the  number  of  control 
points.  This  graphic  triangulation  is  one  of  the  most  satis- 
fying operations  in  air  surveys  with  glass  plate  photo- 
graphs. By  nature  largely  self-checking,  its  accuracy  is 
unfailing  and  superior  to  some  kinds  of  ground  surveys,  in 
which  it  has  often  detected  errors. 

The  control  plot  served  as  base  for  both  maps  and 
mosaics.  For  the  latter  it  was  transferred  to  large  "boards" 
of  a  material  that  resists  shrinkage  or  warping.  Then 
prints  of  the  photographs  were  affixed,  with  an  effort  to 
meet  three  conditions.  Picture  points  should  coincide 
with  corresponding  control  points.  There  should  be  gen- 
eral coincidence  of  common  images  in  overlapping  prints. 
Finally  the  prints  should  be  so  like  in  tone,  lustre  and  other 
qualities  that  to  the  eye  the  composite  would  seem  like  one 
continuous  picture. 

These  conditions  sound  simple  enough.  Actually  none 
of  the  three  can  be  perfectly  satisfied  and  the  difficulties 
approached  maximum  at  Black  Canyon.  Much  of  the  sur- 
rounding area  is  on  edge,  with  canyon,  cliffs,  peaks  and 
generally  steep  slopes  causing  high  lights  and  deep  shadows, 
especially  in  early  morning  when  the  photographs  were 
taken.  The  sunlit  surfaces  varied  from  brilliant  sand  to 
dull,  weathered  igneous  rock.  Much  of  it  the  geologist 
calls  tuff  and  the  ground  crew  agreed  that  this  name 
sounded  right  after  a  day  of  climbing  the  slopes  in  a  heat 
that  would  literally  fry  an  egg  on  any  sunny  rock. 

The  mosaic-maker  needed  all  the  ingenuity  he  could  com- 
mand to  reach  the  best  compromises — to  choose  the  best 
enlargement  ratio  for  each  print,  to  allow  for  its  stretching 
and  shrinking  in  development,  to  time  and  shade  his  print- 
ing for  the  contrasts  of  Nature  in  color  and  reflection,  to 
find  trimming  lines  in  the  overlap  between  prints  that  would 
give  continuity  of  image  and  quality.  To  the  mosaic-maker 
the  severe  changes  in  ground  elevation  cause  trouble  not 
only  in  light  effects,  but  even  more  in  the  resulting  change 
of  scale  in  the  photographs.  A  photograph  on  flat  glass 
through  a  fine  lens  is  a  record  of  precision  to  marvel  at, 
but  it  follows  the  law  of  perspectives  and  not  the  law  of 
maps.  In  evolving  an  accurate  map  from  the  photographs  the 
perspective  effect  must  be  got  rid  of ;  in  making  a  mosaic  of 
the  pictures  themselves  it  cannot  be  obviated,  but  it  can  be 
more  or  less  dodged,  compromised  or  localized  by  suitable 
overlap,  printing  and  trimming.  How  well  this  was  accom- 
plished in  spite  of  the  extreme  elevation  differences  affect- 
ing the  photographs  of  Hoover  dam-site  and  vicinity  can  be 
appreciated  only  by  examining  one  of  the  large  wall  copies 
of  the  mosaic,  eight  by  twenty  feet  overall,  hanging  in  the 
offices  of  the  Reclamation  Bureau  at  Washington,  Denver 
and  Las  Vegas,  or  one  of  the  six  copies  in  atlas  form  at 
the  same  points.  Each  atlas  comprised  some  forty  cloth- 
mounted  sheets,  size  twenty-one  by  thirty-six  inches  net ; 
each  wall  copy  was  made  up  of  five  eight  by  four  foot 
panels  backed  with  wood  frames  and  dowelled  together. 
For  making  the  original  from  which  both  were  produced, 
a  set  of  171  negatives  was  chosen;  frequently  two  and 
three  prints  were  made  from  one  plate  to  improve  the 
match  in  position  and  tone. 

While  the  base  plot  was  proceeding,  the  negatives  taken 
for  real  mapping  were  also  going  through  their  special 
processes,  which  involve  essentially  three  steps.  In  these 
the  nature  of  a  photograph  as  a  perspective  is  capitalized. 
In  fact,  this  character,  so  troublesome  in  mosaicing,  is  what 
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makes  it  possible  to  overcome  the  effects  of  camera  swing 
or  tilt  and  to  run  out  the  elevation  contour  lines  in  the  of- 
fice from  the  photographs  in  lieu  of  chasing  them  out  on 
the  ground,  so  tedious  a  job  in  the  case  of  terrain  like  that 
about  Hoover  dam-site. 

The  first  of  these  three  steps  is  the  correction  for  tilt. 
Briefly  it  is  accomplished  by  a  highly  refined  measurement 
of  the  perspective  effect,  or  rather  the  differential  effects 
between  two  overlapping  photographs  due  to  the  difference 
in  view-point  from  which  they  were  taken.  Thus  in  this 
operation  the  plates  are  treated  in  pairs,  mounted  in  special 
instruments  that  facilitate  the  measurements,  allow  a  coun- 
teracting tilt  and  serve  as  precise  copying  cameras  to  pro- 
duce new  plates  free  of  the  effects.  There  were  about  ninety 
of  these  pairs  of  plates  so  handled  in  this  survey.  Due  to 
the  rugged  character  of  the  ground  near  Black  Canyon  the 
differential  measurements  between  overlapping  plates  at 
times  exceeded  an  inch,  which  is  an  extreme  amount  in 
view  of  the  fact  that  these  instruments  measure  it  in  units 
of  a  thousandth  of  an  inch. 

The  "horizontalized"  plates  are  next  mounted  on  the 
measuring  stereoscopes,  again  in  pairs.  To  the  operators 
of  these  instruments  the  two  perspectives  of  a  pair  of  over- 
lapping plates  fuse  into  a  single  view  in  which  the  relief 
stands  out  vividly  like  a  plastic  model  of  the  ground  sur- 
face, its  every  rise  and  fall.  Peaks,  ridges,  cliffs,  and  other 
striking  features  all  appear  as  if  carved  in  miniature, 
drained  by  miniature  streams  and  lighted  by  miniature  sun. 
This  miniature  is  carved  to  scale,  but  the  scale  is  enlarged 
in  the  vertical.  Our  ordinary  binocular  vision  gives  us  a 
sense  of  distance  or  depth,  but  the  effect  is  greatly  en- 
hanced when  two  overlapping  air  pictures  are  seen  as  if 
the  eyes  were  at  the  two  points  at  which  the  photographs 
were  taken,  thousands  of  feet  apart.  The  perspective  base, 
or  the  distance  between  the  two  eyes,  about  two  and  a 
half  inches,  would  be  ineffective  at  flying  height,  but  in 
aerial  photography  there  is  the  enlarged  effect  due  to  the 
distance  of  a  half-mile  or  more  between  the  points  in 
the  line  of  flight  where  the  air  camera  successively  worked 
its  high-speed  shutter.  It  is  a  fascinating  experience 
to  bring  the  area  of  survey,  part  by  part,  within  view  in 
this  way,  to  sight  its  different  features,  measure  their 
heights  or  depths  and  trace  out  the  contour  lines.  This 
was  particularly  true  of  the  air  survey  on  the  Colorado 
River,  with  its  stereoscopic  views  down  the  sheer  rock 
walls  of  Black  Canyon  and  over  the  intricate  and  wide  va- 
riety of  topographic  effects  of  the  volcanic  rock  formation 
and  its  subsequent  erosion. 

At  this  stage  of  the  mapping  the  output  of  the  stereo- 
scopes— unit  areas  carrying  contour  lines  and  other  map 
detail — are  still  in  form  perspectives.  The  third  step,  rela- 
tively simple,  is  their  conversion  to  map  projection,  for 
which  a  third  special  instrument  is  used.  This  is  some- 
what like  a  projector  or  enlarging  camera,  but  like  the 
others  must  be  a  precision  instrument.  It  has  variable  but 
automatic  focus  so  that  each  contour  and  adjacent  detail 
can  in  turn  be  enlarged  or  reduced  and  traced  at  uniform 
scale.  Brought  together  over  the  base  of  control  points, 
these  units  form  the  map  assembly  for  reproduction  in  any 
conventional  way.  The  topography  developed  from  air 
survey  in  the  vicinity  of  Hoover  dam-site  was  delivered  in 
the  form  of  finished  drawings  in  colors  on  nine  metal- 
mounted  sheets,  size  21  by  36  inches,  including  borders. 
Due  to  the  extreme  density  of  the  contour  lines,  represent- 
ing elevations  at  intervals  of  five  feet  in  the  vertical,  the 
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inking  of  these  sheets  was  a  most  painstaking  and  time 
consuming  task,  adding  more  to  the  total  time  of  the  job 
than  air  and  ground  work  together.  The  Bureau  of  Re- 
clamation promptly  reproduced  the  finished  sheets  by  litho- 
graphy, in  which  form  they  recently  became  available  for 
use  by  engineers,  contractors  and  others  interested. 

Thus  what  would  have  been  a  most  difficult,  tedious,  ex- 
pensive job  of  mapping  on  the  ground,  was  more  effectively, 
more  accurately,  more  economically  accomplished  by  proper 
use  of  the  airplane.  In  general  the  airplane  has  given  a 
new  point  of  view  for  mapping  and  one  much  more  logical 
for  viewing  a  part  of  the  earth's  surface  than  on  the  sur- 
face itself.  The  grounded  surveyor,  denied  a  broad  unified 
view  of  his  object,  can  only  build  up  his  record  by  tediously 
amassing  details,  points  and  lines,  hampered  by  every  rise 
of  ground  or  other  obstacle.  Looking  at  the  earth  that 
way  is  something  like  trying  to  read  a  newspaper  at  nose- 
length  or  to  vision  a  large  building  from  its  door-step. 
Ground  methods  are  still  essential  for  fixing  the  control 
points  and  lines  which  give  a  frame-work  for  the  accurate 
map,  but  the  photographs  excel  for  adding  the  bulk  of  the 
record — the  outlines  of  woods,  cultivation  and  water  sur- 
face ;  the  meanderings  of  streams,  roads  and  rails ;  in  short 
the  cultural  and  physical  detail  to  be  represented  and  par- 
ticularly the  elevation  lines  so  essential  to  maps  for  en- 
gineering use. 
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CAMPAIGNERS  ALOFT 

By 


Illustrated  with  sketches  by  William  Heaslip 


YOU  six  disgruntled  readers  will  be  grieved  to  learn 
that  I  have  again  lost  my  standing  as  an  aviation 
executive.  I  am  proceeding  from  Columbus,  Ohio, 
to  New  York,  and  not  by  train.  The  sorry  truth  is  that 
I'm  aboard  a  Fokker  F  32  acting  as  a  feeble  camp  follower 
of  these  Army  Air  Corps  maneuvers.  I'm  in  here  with  an 
assorted  collection  of  newspaper  reporters,  photographers, 
Congressmen,  artists,  and  telegraph  company  represent- 
atives. The  social  tone  of  the  gathering  is  admittedly  low, 
but  I've  been  in  this  air  business  so  long  that  I'm  used  to 
anything. 

However  far  down  the  scale  of  animal  life  though  we 
be,  none  of  us — except  the  Congressmen — is  unemployed. 
The  Commodore,  the  Captain,  and  the  crew  of  this  giant 
airliner  are  at  work  ;  the  reporters  are  industriously  tapping 
off  their  next  story;  our  two  famous  artists,  Bill  Heaslip 
and  Clayton  Knight,  are  sketching  scenery;  and  the  photo- 
graphers are  growling  among  themselves.  Whenever  any- 
one prowls  the  aisle  long  enough  to  become  annoying  we 
simply  throw  him  to  the  photographers  and  go  on  with  our 
labors.    It  is  rather  like  working  in  a  zoo. 

You  know,  I  really  went  on  this  trip  to  keep  an  eye 
on  these  two  Congressmen.  Commodore  Eddie  Ricken- 
backer,  in  command  of  this  flying  formation  of  engines, 
steel  tubing,  and  plywood,  has  had  some  previous  experience 
with  Congressmen;  he  recently  took  a  party  of  them  up 
in  this  four-engined  airplane,  and  when  he  came  down 
one  of  the  engines  was  missing.  That  just  goes  to  show. 
Well,  just  so  we'd  get  there  with  everything  we  started 
with,  I've  been  keeping  one  eye  on  Congressman  Thomas 
C.  Cochrane  of  Pennsylvania  and  the  other  on  Congress- 
man Edward  W.  Goss  of  Connecticut.    I've  been  doing 


that  for  five  days  now,  and  I'm  practically  worn  out.  But 
they  haven't  got  away  with  anything,  despite  the  fact  that 
they're  both  Republicans.  I'm  a  Democratic  minority  of 
one.  The  rest  of  our  bunch' are  either  neutral  or  Com- 
munistic, on  account  of  knowing  so  many  adherents  of 
both  major  parties  that  they've  lost  faith  in  everybody 
but  Stalin  and  Ghandi. 

Well,  folks,  as  we  slide  along  over  the  beautiful  state 
of  Ohio,  I'll  try  to  give  you  an  idea  of  what  has  been  going 
on  these  last  few  days.  I'll  about  manage  that  by  the  time 
we  hit  New  York,  and  then  I'll  conclude  my  account  of 
the  maneuvers  amid  the  quiet  of  my  country  estate,  Fallen 
Arches,  at  Malaria-by-the-Sea,  Long  Island. 

But  first,  a  word  about  the  cultured  and  talented  gentle- 
men who  are  transporting  us  over  Ohio.  They've  flown 
us  from  New  York  to  Dayton,  to  Chicago,  back  to  Dayton, 
to  Columbus,  and  now  here  we  are  headed  for  New  York. 
Commodore  Eddie  Rickenbacker  is  in  charge.  I  don't 
know  what  his  official  title  is,  but  on  this  trip  he's  working 
as  a  sort  of  steward  or  hostess.  That's  it — he's  a  hostess. 
He  has  to  herd  this  bunch  of  newshawks  and  camera 
clickers  and  other  hangers-on  around  the  ragged  edge  of 
the  maneuvers.  That's  some  job.  But  as  a  lad  he  used 
to  keep  rabbits,  so  he's  doing  better  than  you  might  suspect 
It  just  shows  where  a  leading  Ace  of  the  war  can  get 
to  by  hard  work  and  persistence.  He  worries  as  much  over 
this  bunch  of  prima  donnas  as  Hoover  does  over  that  crew 
of  his  in  Washington.  He  prowls  up  and  down  the  aisle 
continually,  apparently  to  see  that  none  of  us  fall  out. 

While  Eddie  prowls  the  aisle,  there  are  two  old  gentle- 
men up  front  flying  the  formation  and  looking  out  ahead. 
They  are  about  the  only  ones  aboard  who  can  see  anything. 

I've  stared  one  of  the  numerous  Pratt  and 
Whitney  Hornets  in  the  eye  until  it  is  actually 
shivering  with  nervousness.  If  I  can  keep 
my  gimlet  eye  on  it  long  enough  I  may  get 
a  hole  bored  in  it  and  be  able  to  look  at  more 
of  Ohio.  It's  a  case  of  "Engines  to  right  of 
them — engines  to  left  of  them.  Into  the  air 
with  nothing  visible  rode  the  reporters."  Still, 
we're  all  writing,  so  it  doesn't  matter  much. 
I'll  bet  most  of  us  are  writing  lies,  because 
there  can't  be  as  much  truth  in  the  world  as 
we  fellows  are  grinding  out.  For  instance, 
Sherman  Altick  of  the  New  York  Sun,  has 
just  typed,  "The  swelling  hills  of  Pennsyl- 
vania, rising  to  the  east,  tree-clothed, 
majestic — "  and  we're  still 


The  Fokker  F-32 
and  autographs  of 
some  of  its  pas- 
sengers daring  the 
air  maneuvers 


in  Ohio,  and  it's  nearly 
flat.    The  old  faker! 

The  two  old  seamen  on 
the  bridge  of  this  great 
craft   are    Pilots  Victor 
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Bertrandis  and  William  De  Wald.  They've  carried  us 
smoothly  and  safely  all  the  journey,  and  now  are  piloting 
us  toward  Pennsylvania.  They're  the  kind  of  pilots  who 
are  turning  aviation  from  an  uncertain  adventure  into  a 
safe  and  certain  transportation  business  that  will  appeal 
to  the  millions  who  can  afford  to  fly  and  who  will  do  so 
when  they  can  be  assured  of  safety. 

Now  folks,  as  we  old  air  tramps  go  dead-heading  through 
the  atmosphere,  I'm  going  to  try  to  pass  along  to  you 
through  the  awkward  medium  of  a  portable  typewriter  on 
my  knee  some  idea  of  what  I  have  seen  and  what  it  means. 
It  will  be  at  best  only  a  vague  idea,  for  to  comprehend 
these  maneuvers  fully  you  have  to  do  two  things:  You 
have  to  see  them,  and  then  you  have  to  think  about  them. 
I'm  groping  in  my  poor  old  mind  for  words  with  which 
to  clothe  my  thoughts — words  that  will  enable  you  to  look 
inside  my  head  as  the  ancient  wooden  wheels  creak  around. 

First,  you  know  that  wars  are  fought  with  two  weapons 
— money  and  men,  named  in  the  order  of  their  importance. 
Before  the  machine  age  it  was  men  and  money,  but  now  it's 
money  and  men.  A  nation  has  so  many  men,  so  many 
dollars,  so  much  credit ;  what  can  be  accomplished  depends 
solely  upon  what  use  can  be  made  of  these  factors. 

Now,  let  us  consider  for  a  suppositional  war  game  that 
the  United  States  entered  the  conflict  with  twenty  million 
dollars  to  expend  upon  mechanical  equipment.  That  twenty 
millions  was  spent  upon  airplanes — pursuit,  attack,  observa- 
tion, bombardment,  transport,  and  so  forth.  In  fact,  the 
672  airplanes  and  their  engines  used  to  make  up  this  First 
Provisional  Air  Division  cost  less  than  twenty  millions. 
Let  us  suppose  further  that  this  sum  was  all  that  the  coun- 
try had  to  expend  for  equipment ;  when  it  was  spent,  there 
would  be  no  more,  and  the  war  would  be 
over. 

Arrayed  against  the  United  States  is  the 
great  country  of  Bolonia,  also  with  twenty 
millions  of  dollars  to  expend  upon  war  equip- 
ment. The  statesmen  of  Bolonia — most  of 
whom  still  wear  suspenders  and  red  flannel 
underwear — have  never  studied  anything  but 
the  Life  of  Queen  Victoria,  in  four  volumes. 
Therefore  they  decided  to  put  their  twenty 
millions  in  battleships.  They  found,  how- 
ever, that  twenty  millions  would  purchase 
only  half  a  battleship ;  but  rather  than  set 
aside  their  pet  ideas  they  bought  half  a  battle- 
ship— the  front  half — and  put  in  a  rear  bulk- 
head and  moved  the  pro- 
pellers up  behind  it. 

Now,  you  get  the  pic-  aft  from 

ture— two  great  countries  the  cabin  of  the 

with  only  twenty  millions  big   Fokker  F-32 

apiece  for  equipment.  The  flying  eastward 


United  States  has  672  airplanes,  and  Bolonia  has  half  a 
battleship.  Both  have  spent  the  same  amount  of  money 
for  war  equipment.  If  each  had  spent  twice  as  much, 
Bolonia  would  have  had  a  whole  battleship,  complete  with 
bulges,  and  the  United  States  would  have  had  1,342  air- 
planes. However,  as  half  a  battleship  will  probably  be 
about  as  effective  in  the  next  war  as  a  whole  battleship, 
we'll  stage  our  suppositional  war  with  the  half  battleship, 
and  just  transport  the  maneuvers  I  saw  at  Dayton  out  to 
a  spot  on  the  Atlantic  Ocean,  about  a  hundred  miles  from 
New  York. 

You  six  expectant  readers  and  I  are  war  correspondents 
aboard  the  Bolonian  battleship,  Admiral  Dedhead,  steaming 
along  to  attack  New  York.  We  are  making  about  23  knots 
an  hour.  Suddenly  out  of  the  haze  to  the  west  come  three 
little  scouting  pursuit  ships,  flying  about  150  miles  an  hour, 
throttled  down.  The  Admiral  Dedhead  is  proceeding  under 
forced  draft,  but  is  making  only  about  one-seventh  the 
speed  of  the  airplanes.  Behind  the  three  scouts  come  a 
squadron  of  eighteen  more,  then  another  squadron,  then 
another.  In  a  moment  the  sky  is  full  of  airplanes.  Squad- 
ron after  squadron  rushes  over  our  heads.  Then  come  the 
huge  bombing  planes,  each  with  a  ton  of  explosives,  which 
they  thoughtfully  drop  upon  us. 

The  Admiral  Dedhead  is  putting  up  a  great  fight.  Its 
air  equipment  of  three  planes  have  been  catapulted  to 
repulse  the  attacks  of  the  672  American  planes,  and  already 
have  been  shot  down.  The  anti-aircraft  batteries,  upon 
which  the  Dedhead  chiefly  relies  for  protection  against  air 
attack,  have  been  pumping  shells  aloft,  with  great  eclat. 
Several  of  the  American  planes  have  been  shot  down.  But 
out  of  672  they  are  not  even  missed.    The  aerial  bom- 
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Army  Air  Carps  Photo 
The  "Admiral  Dedhead"  in  action  at  the  height  of  her 
fighting  career 

bardment  continues  unabated,  scoring  more  frequent  hits. 

By  this  time  you  six  war  correspondents  and  myself 
have  seized  life  preservers,  have  dropped  over  the  side,  and 
are  swimming  away  from  the  war,  jotting  down  notes  as 
we  swim.  We  are  not  running  away,  understand — we  are 
merely  getting  into  a  position  where  we  oan  see  better,  for 
by  this  time  the  Admiral  Dedhead  is  completely  obscured 
by  the  smoke  of  battle  and  descending  columns  of  water 
tossed  aloft  by  the  bombs. 

In  ten  minutes  the  First  Provisional  Air  Division  has 
flown  over  the  Admiral  Dedhead,  which  is  still  on  the  same 
spot,  only  a  mile  farther  down.  It  has  landed,  and  the  war 
is  over. 

I  have  written  this  in  such  simple  language  that  I  am 
hoping,  perhaps  vainly,  that  even  the  Congress  and  Senate 
of  the  United  States  of  America  may  be  able  to  grasp  the 
lesson  that  I  learned  long  ago  and  that  was  emphasized  at 
Dayton,  as  it  will  be  emphasized  again  and  again  before 
these  maneuvers  are  completed.  Wars,  I  repeat,  are  fought 
with  money,  credit,  and  men.  You  can  do  only  so  much 
with  so  much.  None  of  these  factors  may  be  stretched. 
With  twenty  millions  you  can  buy  672  airplanes  or  half  a 
battleship.  Multiply  your  expenditures  by  a  hundred,  by 
a  thousand,  and  the  comparative  war  value  of  the  equip- 
ment remains  unchanged. 

However,  this  is  not  an  argument  against  the  Navy. 
With  our  distant  possessions  we  need  a  sea-going  Navy, 
amply  protected  by  an  air-going  Navy.    I'm  simply  point- 


ing out  that  the  time  has  come — in  fact,  it's  been  here  for 
years — to  study  the  defense  of  this  nation  from  the  point 
of  view  of  dollars  expended  and  defense  value  received. 
Airplanes,  guns,  bombs,  battleships,  aircraft  carriers,  are 
merely  tools  of  war — tools  that  change  in  usefulness  with 
the  changing  years.  Money  and  men  are  the  real  muni- 
tions, the  only  elements  of  war  that  don't  change.  And 
men  are  conservative,  slow  to  change  old  ideas. 

I  search  my  head  for  words,  and  I  find  that  I  cannot 
give  you  a  picture  of  the  striking  power  of  this  great  air 
armada.  Numbers  of  airplanes,  tons  of  explosives,  streams 
of  bullets,  are  only  words  and  numbers.  Stand  on  a  field 
or  on  the  roof  of  a  city  skyscraper  as  the  fleet  passes  over 
you,  and  you  will  feel  and  understand  what  I  cannot  ex- 
plain. Here  is  something  so  new,  so  powerful,  so  elusive, 
so  deadly  in  destructive  potentiality,  that  the  mind  of  the 
average  man  cannot  grasp  it.  Even  those  who  know  some- 
thing about  it  do  not  comprehend  all  it  must  mean  in  the 
next  war.  Perhaps  soldiers  who  have  experienced  the 
agonizing  uncertainty  of  a  sustained  night  bombardment 
can  grasp  some  of  it.  Multiply  the  aerial  destruction  of 
the  last  war  by  a  hundred,  by  a  thousand,  and  you  begin 
to  visualize  the  next  war.  And  add  countless  tons  of 
poison  gas  for  good  measure. 

The  trouble  with  making  anyone  see  the  force  of  air 
power  is  the  fact  that  an  air  demonstration  is  a  beautiful 
show.  It  is  not  particularly  impressive,  except  as  a  show. 
The  machines  look  fragile,  delicate;  they  wheel  and  man- 
euver like  flocks  of  birds ;  the  sun  glistens  on  their  shining 
surfaces.  That  anything  so  graceful,  so  airy,  so  light  as 
an  airplane  could  deal  death  and  destruction  seems  hardly 
credible  to  the  average  spectator.  Besides,  these  were  our 
airplanes,  putting  on  a  nice  show  for  us. 

I  stood  on  the  roof  of  the  Stevens  Hotel  in  Chicago  as 
the  division  flew  past,  and  I  listened  to  the  remarks  of  the 
crowd.  Not  one  person  remarked  on  the  war  power  of 
airplanes.  War  was  not  considered.  Here  were  a  flock 
of  airplanes  going  by,  and  they  looked  very  beautiful. 
That's  about  all  there  was  to  it.  The  planes  looked  very 
pretty  up  there — and  the  pilots  must  be  very  clever  to  fly 
them  so  skillfully  and  not  run  into  each  other  at  such  close 
quarters !  The  thought  occurred  to  me  that  I  was  listening 
to  people  who  were  stone  blind. 

We  got  off  to  a  bad  publicity  start  with  these  air 
maneuvers.  When  the  Air  Corps  announced  that  they 
were  going  to  demonstrate  what  they  could  do  if  they  had 
to  move  a  whole  air  force  around  the  country,  a  small 
group  of  pacifists  began  filling  the  papers  with  protests. 
Of  course,  they  have  every  right  to  protest  and  advance 
their  opinions,  which  might  be  more  favorably  received 
if  the  protesters  themselves  were  noted  for  peace  and 
quiet.  But  it  was  noticeable  that  the  clergymen  who  raised 
the  loudest  clamor  against  warlike  demonstrations  were 
themselves  members  of  religious  sects  more  remarkable 
for  squabbling  with  each  other  than  for  getting  along  in 
peace  and  amity. 

You  know,  it  is  becoming  apparent  that  we  will  make 
war  so  efficient,  so  devastating,  so  horrible  and  unendurable 
that  no  nation  can  afford  to  wage  it.  I  feel  assured  that 
eventually  not  only  war  but  also  the  commercial  competi- 
tion that  leads  to  war  must  be  removed  from  the  plan  of 
civilization — or  civilization  as  we  know  it  must  perish. 
We  peoples  of  the  world  must  cooperate,  live  and  let  live, 
or  we'll  end  up  in  a  mutual  rubbing-out  party.  All  we'll 
have  left  on  the  earth  may  be       (Continued  on  page  122) 
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OUR  AIRWAYS  LEAD 

COLONEL  CLARENCE  M.  YOUNG'S  report  to 
President  Hoover  that  our  Federal  airways  system 
is  superior  to  any  in  the  world  must  be  gratifying 
to  the  industry,  for  the  industry  through  intelligence,  hard 
work  and  financial  devotion,  often  in  the  face  of  terrible 
discouragements,  has  built  it  up. 

Commercial  aviation  progressed  steadily  during  the  year, 
in  spite  of  the  unfavorable  general  situation.  Forty-four 
companies  employ  650  airplanes  upon  125  routes,  foreign 
and  domestic.  These  alone,  represent  an  investment  of 
•$14,000,000  as  against  last  year's  550  planes  in  service  with 
a  value  of  $10,000,000. 

Lighted  airways  increased  during  the  year  from  13,400 
miles  to  15,300  miles.  Intermediate  fields  grew  in  number 
from  315  to  370.  An  additional  1,113  miles  are  being 
prepared  for  day  flying. 

The  aggregate  distance  flown  is  40,080,000  miles.  Pas- 
sengers carried  numbered  418,000.  Mail  flown  weighed 
'9,100,000  pounds,  and  more  than  a  third  as  much  express 
was  carried  through  the  air.  The  nation  at  present  has 
1,819  airports,  a  gain  for  the  year  of  164,  and  697  new 
■ones  are  proposed.  A  transcontinental  trunk  line  is  in 
•operation  from  New  York  to  San  Francisco,  a  second  from 
New  York  to  Los  Angeles,  and  a  third  from  Atlanta  to 
Los  Angeles.  On  the  first  two,  airway  construction  is 
•complete;  on  the  latter  it  is  well  under  way. 

But  here  is  the  best  news  of  all,  as  announced  by  Colonel 
Young.  It  is  that  "factories  and  flying  schools  apparently 
escaped  the  general  business  depression  of  the  period, 
licensed  planes  and  fliers  increasing." 


MISLEADING  THE  PUBLIC 

ON  our  desk  is  a  copy  of  the  letter  from  the  Thomp- 
son Aeronautical  Corporation,  operating  Trans- 
american  Airlines,  sent  to  the  president  of  a  fire- 
proofing  company  which,  working  through  a  national 
advertising  agency,  has  strewn  the  nation  with  an  adver- 
tising circular  adorned  by  a  lurid  picture  of  a  plane  which 
has  come  down  in  flames  while  the  pilot  is  descending 
safely  in  a  parachute.  The  subject  matter  of  the  circular 
starts  with  the  statement  that  "every  pilot  knows  a  lesson 
that  business  needs  to  learn,"  and  goes  on  to  describe  in 
sensational  short  sentences  how,  constantly  in  fear  of  fire, 
he  ever  is  prepared,  even  in  a  sense  expectant,  to  float  down 
in  his  'chute  while  his  plane,  his  cargo,  and  (presumably) 
lus  passengers,  meet  fiery  destruction.  It  then  explains  that 
fireproof  safes  will  protect  "priceless  records"  from  de- 
struction. 

Mark  E.  Nevils,  of  the  Transamerican  Airlines,  very 
properly  "goes  after"  this  untruthful,  reckless  anti-avia- 
tion publicity — unjustified,  inexcusable  and  surely  value- 
less. He  aptly  terms  it  "a  model  of  bad  taste,"  to  be  classed 
with  stories  of  the  undertaker  who  haunts  the  sick  man's 
house,  waiting  for  new  business.  He  indignantly  and  truth- 
fully denies  that  fire,  as  is  implied,  is  involved  in  every  air- 


plane accident.  Of  the  314  accidents  of  1928,  1929  and 
1930  only  five  followed  fires  in  the  air. 

A  fair  sample  of  reckless  irresponsibility  of  one  business 
concern,  and  a  big  advertising  agency,  willing  to  libel 
another  line  of  industry  in  order  to  gain  the  very  doubtful 
advantage  of  attracting  the  attention  of  advertisement  read- 
ers who,  the  writer  of  the  circular  must  certainly  assume, 
are  singularly  uninformed  and  unintelligent.  That  sort  of 
advertising  is  resented  by  everyone  interested  in  this  and 
other  industries. 


AIR  POWER  OUT  OF  SALVAGE 

THE   United  States  might  build  itself  magnificent 
air  power  out  of  salvage  from  unnecessary  present- 
day  expenditures  named  for  our  national  defense 
but  really  of  no  value  to  it. 

There  are,  for  one  of  many  examples,  the  "political 
forts" — Army  posts  so  placed  about  the  country  as  to  please 
the  constituents  of  favored  Senators  and  Congressmen, 
who  could  profit  from  the  business  of  selling  land  for  them, 
building  structures  on  them,  furnishing  supplies  for  the 
men  and  animals  allotted  to  them.  Some  of  the  forts  still 
functioning  and  costing  vast  sums  of  Government  money 
have  come  down  to  us  from  Revolutionary  days  and  are 
about  as  useful  for  modern  strategic  purposes  as  the  Revo- 
lutionary flintlocks  would  be  in  a  modern  war.  As  public 
parks,  as  baits  for  tourists,  above  all  as  markets  for  local 
tradesmen  and  farmers,  these  political  forts  (not  all  of 
the  Revolutionary  period — some  War  of  1812,  some  Civil 
War,  some  relics  of  Indian  fighting  days)  have  been  pre- 
served at  an  immense  annual  expense.  Even  the  pacifists 
have  let  them  utterly  alone,  knowing  that  they  had  no 
significance  with  regard  to  war. 

The  President's  strong  stand  against  this  serious  waste 
is  definitely  to  be  commended.  Now  let  the  money  saved 
be  used  in  giving  us  real  national  protection — air  defense. 
The  money  wasted  during  generations  upon  these  political 
forts,  diverted  into  proper  channels,  might  do  wonders  for 
the  nation's  air  defense. 


NO  MISHAPS 

PAN-AMERICAN'S  report  of  no  accidents  for  three 
months  shows  that  it  can  be  done.  Proper  skill, 
proper  radio  equipment  and  properi  maintenance 
turned  the  trick.  Skill,  care  and  modern  equipment  (con- 
stantly improving)  did  similarly  for  the  railways  after 
years.  Aviation  moves  faster.  It  will  not  wait  so  long  and 
tragically. 

If  the  Pan-American  can  reduce  accidents  every  other 
airline  can  reduce  accidents.  In  time  all  will,  of  course. 
But  why  wait? 

Other  lines  need  not  learn  slowly  by  their  own  experience 
all  the  details  of  what  they  must  do;  the  Pan-American's 
will  teach  them  much  if  they  really  care  to  know. 

Public  confidence  is  an  essential  to  the  profitable  develop- 
ment of  America's  air  transportation.  Only  a  very  high 
safety  average  will  earn  or  justify  it.  If  all  the  other  lines 
had  gained  as  much  of  it  as  Pan-American  has  earned  and 
is  getting,  air  transport  business  generally  in  the  United 
States  would  triple  monthly  for  a  time.  Of  course  it  can  be 
done  and  of  course  it's  going  to  be  done. 
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MONEY-MAKING 

SEAPLANE  OPERATION 

Robert  S.  Fogg 


A RECENT  survey  by  the  Aeronautical  Chamber  of 
Commerce  states  that  2,500,000  persons  flew  in 
airplanes  operated  by  air  service  operators  engaged 
in  short  "hop"  business  in  1930.  These  planes  were  in  the 
hands  of  600  aerial  service  operators.  The  survey  revealed 
that  of  the  5,324  airplanes  there  were  only  eighty-five  sea- 
planes. These  figures  show  conclusively  that  here  is  a  type 
of  profitable  operation  that  is  being  sadly  neglected  by  the 
"air  wise."  Inasmuch  as  my  small  company  is  typical  in 
the  joy  hop  business  I  feel  it  fitting  to  pass  on  the  results 
of  our  eight  years  of  water  work  in  the  hope  that  it  will 
benefit  operators  who  may  have  planes  standing  idle  wait- 
ing for  passengers  to  come  to  them. 

I  discovered  in  1922,  along  with  many  others,  that  the 
crowds  no  longer  flocked  three  miles  to  some  hay  field  to 
pay  five  dollars  for  a  ride  in  my  Hisso-Standard.  I  then 
decided  that  if  the  people  would  not  come  to  the  plane,  the 
next  step  would  be  to  take  a  plane  to  the  people.  Where 
there  are  crowds  there  is  money.  In  the  summer,  vaca- 
tionists seek  the  water.  There  are  two  classes — those  who 
prefer  the  beaches  and  ocean  and  those  who  like  woods, 
mountains  and  fresh  water  lakes.  Forty  miles  north  of  our 
airport  there  is  a  large  lake  dotted  with  265  islands. 

A  careful  survey  revealed  a  startling  summer  popula- 
tion, consisting  of  boys  camps,  girls  camps,  private  estates, 
and  vacationists — in  other  words,  "pleasure  seekers."  The 
main  line  railroad  from  Boston  and  New  York  comes  in 
at  one  end  of  the  lake  and  most  of  the  wealthy  population 
resides  at  the  other,  an  hour's  ride  either  by  automobile 
or  motorboat  and  twelve  minutes  by  seaplane,  a  fact  which 
makes  our  taxi  service  popular.  On  Sundays  there  are 
motorboat  races  and  the  station  platform  and  shore  front 
are  lined  with  several  thousand  spectators.    Here  between 
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two  long  protecting 
piers  and  almost  on 
the  station  platform 
we  constructed  our 
seaplane  ramps  "under 
the  nose,"  so  to  speak 
of  the  crowds. 

Operations  began  in  1923  with  a  Hisso  MF  boat  and 
from  the  first  it  was  a  huge  success.  In  fact,  we  had  to 
build  long  benches,  where  many  customers  waited  two  and 
three  hours  for  their  turn  to  go  up.  I  then  discovered  that 
hundreds  of  people  would  go  up  from  the  water  who 
would  not  get  in  a  landplane.  I  formerly  thought  that  per- 
haps fifty  per  cent  of  these  people  were  air-minded  enough 
to  know  that  they  were  safe  in  the  event  of  motor  failure 
but  that  the  rest  simply  thought  the  water  softer  to  hit.  I 
think  now  that  ninety  per  cent  of  the  people  know  that  we 
can  always  glide  to  a  safe  landing  on  the  lake.  To  emphasize 
this  point  we  have  adopted  a  slogan  on  all  our  advertising 
matter,  "Enjoy  Seaplane  Safety!"  The  first  question  in 
the  mind  of  the  general  public  is  "What  if  the  motor  stops?" 
Show  them  that  it  does  not  make  any  difference  if  it  does 
and  you  have  a  customer. 

I  remember  starting  operations  one  Sunday  morning  last 
summer.  Incidentally,  on  a  good  Sunday  we  do  not  get 
out  of  the  pilot's  seat,  except  while  gassing  up,  for  five  to 
ten  hours  at  a  stretch.  My  first  two  loads  on  this  Sunday 
in  our  six-passenger  Travel  Air  made  remarks  to  the 
effect  that  they  hoped  to  have  a  good  ride  because  they 
had  driven  a  long  way.  On  inquiry  I  found  that  the  first 
party  had  driven  one  hundred  miles  and  the  second  eighty 
miles  and  that  both  had  come  from  towns  with  good  air- 
ports and  operators.  I  said,  "Why  didn't  you  go  up  in 
your  home  town?"  and  the  answer  was,  "Oh, 
the  women  wouldn't  go  up  in  a  landplane." 
That  same  night  as  we  were  just  about  to  cover 
the  motors  a  man  strode  down  from  the  plat- 
form where  he  had  stood  all  day  long  and  said, 
"Well,  I  swore  I'd  never  go  up  in  one  of  these 
damn  things  but  gimme  a  ticket."  He  had 
watched  the  plane  go  up  and  down  sixty-two 
times  that  day  and  on  the  sixty-second  trip 
finally  decided  that  it  might  be  safe.  That  man 
could  not  have  been  induced  even  to  go  out  to 
an  airport. 

Our  present  equipment  consists  of  a  six-place 
Travel  Air,  J-6  seven-cylinder  Waco  and  a  J-5 
Waco,  all  on  Edo  floats  and  using  Heywood  start- 
ers. A  starter  operated  from  the  pilot's  cockpit  is 
absolutely  essential  for  fast  seaplane  operation. 
(Continued  on  page  136) 


Lakes  frequently  draw  a  large  summer  population 
and   assure  profitable  seaplane  operation. 
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THE  ASPECT  RATIO 


MOST  papers  and  books  on 
aerodynamics  agree  that  the 
aspect  ratio  of  airplane  wings 
has  an  important  bearing  on  its  per- 
formance. The  aspect  ratio  is  the 
ratio  of  the  wing  span  to  the  average 
chord  or,  more  properly,  the  ratio  of  the  span  square  to 
the  wing  area.  There  is  almost  universal  acknowledge- 
ment that  a  large  aspect  ratio  is  favorable  to  good  aero- 
dynamic efficiency.  "A  large  aspect  ratio  keeps  the  in- 
duced drag  down."  A  large  aspect  ratio  is  prescribed  not 
only  for  the  wings,  but  also  for  the  stabilizing  area.  Aspect 
ratio  has  become  the  most  popular  technical  term  by  which 
the  results  of  theoretical  wing  theory  are  expressed. 

Although  there  is  much  truth  in  the  statement  that  good 
efficiency  is  attained  with  a  large  aspect  ratio,  like  all 
popular  truths  the  rule  has  to  be  applied  with  caution,  for 
it  is  not  unconditionally  true.  In  the  expression  for  the 
induced  drag,  L2/ (V2p/2)b2n,  the  square  of  the  lift,  divided 
by  Jt  times  the  square  of  the  span  and  by  the  dynamic 
pressure,  the  aspect  ratio  does  not  appear  at  all,  and  that 
should  make  us  somewhat  suspicious.  If  the  connection 
between  the  magnitude  of  the  induced  drag  and  the  aspect 
ratio  were  entirely  natural  and  direct,  this  connection  would 
be  shown  by  the  presence  of  the  aspect  ratio  in  the  expres- 
sion for  the  induced  drag.  The  absence  of  the  aspect  ratio 
in  that  expression  indicates  that  such  connection,  if  correct 
at  all,  exists  only  by  virtue  of  some  additional  relation  or 
fact,  standing  between  and  connecting  the  induced  drag 
and  the  aspect  ratio.  The  relation  is  then  conditional  on 
the  existence  of  such  additional  fact,  and  the  identification 
of  such  other  effect  is  then  indispensable  for  the  judicious 
application  of  the  aspect  ratio  rule. 

In  our  search  for  a  connection  between  the  aspect  ratio 
and  the  induced  drag,  we  find  an  important  clue  when 
examining  the  expression  for  the  coefficient  of  induced 
drag.    This  coefficient  is 

C\ 

Cd,  =   

x  b2/S 

It  is  proportional  to  the  square  of  the  lift  coefficient,  and 
inverse  to  the  aspect  ratio.  There  we  have  the  aspect  ratio. 
We  find  that  the  induced  drag  coefficient  is  diminished  by 
a  large  aspect  ratio,  the  lift  coefficient  remaining  unchanged. 
That  sounds  as  if  the  general  rule  were  confirmed.  It 
does  not  quite  prove  it,  however.  The  question  arises: 
Is  the  coefficient  of  induced  drag  and  induced  drag  by  itself 
the  same  in  this  connection?  What  improves  the  perform- 
ance of  an  airplane — the  reduction  of  its  coefficient  of  in- 
duced drag,  or  the  reduction  of  the  induced  drag  itself? 
Obviously  the  reduction  of  the  drag  itself*  does,  for  the 
product  of  this  drag  by  the  speed  gives  the  consumed  power. 
The  reduction  of  the  coefficient  of  induced  drag  is  not 
necessarily  an  improvement,  it  is  only  insofar  as  such 
reduction  reduces  also  the  induced  drag  itself.  It  does 
not  do  that  necessarily,  however.  We  are  now  discussing 
variations  in  the  design  characteristics  of  an  airplane,  with 
the  object  of  improving  its  performance.  A  designer  may 
well  hit  on  the  idea  of  enlarging  the  aspect  ratio  of  the  wing 
by  leaving  the  span  as  it  is  and  by  making  the  chord 
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smaller.  In  order  that  the  landing 
speed  may  remain  the  same,  the  new 
section  may  be  one  of  higher  maximum 
lift.  The  weight  of  the  wing  may 
also  remain  the  same.  Our  formula 
for  the  induced  drag  then  gives  the 
same  result  as  before,  in  spite  of  the  larger  aspect  ratio. 
This  agrees  with  the  formula  for  the  coefficient  of  induced 
drag.  The  drag  coefficient  is  larger,  because  the  increase 
of  the  square  of  the  larger  lift  coefficient  more  than  makes 
up  for  the  increase  of  the  aspect  ratio.  The  drag  is  not 
larger,  because  the  area  is  correspondingly  smaller.  Here 
we  have,  then,  a  case  where  the  mere  increase  of  the  aspect 
ratio  fails  to  result  in  a  smaller  induced  drag  or  a  better 
efficiency. 

A  study  of  the  relations  leads  indeed  to  the  conclusion 
that  in  the  recommendation  of  a  large  aspect  ratio  things 
are  implied  that  should  not  be  implied,  and  are  only  im- 
perfectly true;  and  relations  are  coupled  with  each  other 
that  actually  belong  separate.  The  primary  dimension  de- 
termining the  induced  drag  is  the  span  and  not  the  aspect 
ratio.  With  a  given  lift,  the  span  should  be  as  large  as 
otherwise  practical,  in  order  to  obtain  the  best  climbing 
and  ceiling  performance.  The  size  of  the  span  is  a  direct 
indication  how  far  this  consideration  has  been  complied 
with.  The  rule  does  not  lead  to  the  recommendation  of  a 
large  aspect  ratio,  except  if  the  magnitude  of  the  wing  area 
is  already  decided  on ;  but  the  wing  area  is  not  absolutely 
determined  for  given  conditions.  It  is  determined  by  the 
wing  loading,  and  this  again  is  determined  by  the  required 
minimum  supporting  speed  in  connection  with  the  maximum 
lift  coefficient  qf  the  wing  section.  While  it  is  now  true  that 
all  conventional  wing  sections  have  about  the  same  maximum 
lift  coefficient,  there  are  still  variations  of  10%  and  more, 
and  further,  are  also  unconventional  sections  in  use.  The 
wing  loading  of  airplanes  belonging  to  the  same  class  should 
therefore  show  distinct  variations,  and  hence  also  the  com- 
parative size  of  the  wing  areas.  The  same  part  the  wing 
loading  plays  for  the  landing  speed  is  played  by  the  span 
square  loading,  L/b2,  for  the  magnitude  of  the  induced 
drag.  Only  if  the  two  loadings  are  prescribed  is  the  rule 
for  a  definite  aspect  ratio  well  founded.  Otherwise  it  is 
as  vague  as  the  wing  loading  varies,  and  has  to  be  used 
with  great  caution.  It  is  entirely  unreliable  with  un- 
conventional wing  sections,  as  slotted  wings  and  the  like. 

It  results,  therefore,  that  the  recommendation  of  a  large 
aspect  ratio,  or  of  a  definite  aspect  ratio  might  be  termed 
a  three-quarter  truth,  because  dependent  on  the  universality 
of  aerodynamic  wing  section  properties  that  are  far  from 
being  universal.  Employing  the  span  square  loading  as 
criterion  is  more  direct  and  does  not  lead  to  errors.  The 
rule  of  a  beneficial  large  aspect  ratio  breaks  down  and 
becomes  misleading  when  discussing  the  effects  of  changes 
in  the  wing  section.  Different  wings  may  be  used  at  a 
different  lift  coefficient,  and  the  aspect  ratios  for  equal 
induced  power  requirements  are  then  different :  a  smaller 
aspect  ratio  may  still  have  the  smaller  induced  drag.  A 
larger  span  square  loading  always  has  the  larger  induced 
drag  at  the  same  speed  and  atmospheric  condition.  The 
recommendation  of  a  large  {Continued  on  page  131) 


.50 


Aero  Digest 


AIRPORT  DEVELOPMENT 


of 


WETH  the  steady  growth 
commercial  aeronautics  and 
the  establishment  of  airways 
crisscrossing  the  United  States,  the 
necessity  for  well-designed  airports 
becomes  apparent.  The  future  city  without  an  airport  will 
be  in  the  same  class  as  the  coastal  city  without  a  well- 
equipped  harbor.  Cities  and  nations,  like  individuals, 
achieve  material  progress  in  proportion  as  they  possess 
pioneering  minds  and  courage  to  make  plans  and  follow 
them  through. 

We  must  bear  in  mind  that  the  development  of  an  air- 
port is  comparable  to  the  development  of  a  small  city ;  there- 
fore its  design  requires  careful  study  of  many  factors.  To 
be  exact,  from  the  selection  of  the  site  to  the  installation 
of  the  radio  telephone,  there  are  132  factors  to  be  consid- 
ered. 

Site  Selection 

There  are  twelve  salient  factors  to  be  considered  in  the 
selection  of  a  site  for  a  major  commercial  airport.  These 
are  listed  below  in  the  order  of  their  relative  importance 
with  percentage  values  shown  in  parentheses. 

Accessibility  (20%) 

(a)  Distance:  For  passengers,  within  thirty  minutes. 
Mail  within  thirty  minutes  of  central  post  office  and  avail- 
able to  pneumatic  tube  in  the  future.  Express,  within  thirty 
minutes  from  express  stations. 

(b)  Transportation  to  and  from  field  available. 

Area  (20%) 

(a)  Runway  lengths:  Initial,  3,000  feet;  minimum,  2,- 
000  feet.  Later,  4,500  feet  plus;  minimum,  3,000  feet. 

(b)  Size  for  capacity  operation:  Initial,  150  acres;  con- 
tiguous expansion  up  to  400  acres. 

Meteorological  ( 15%  ) 

(a)  Fog :  Visibility  of  field  zero  more  than  eight  per  cent 
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Air  view  of  United  Airport  showing  its  alfalfa-turfed  field  with  hard-surfaced  runways 


of  the  time  prohibitive. 

(b)  Mists:  Morning  mists  obscur- 
ing twenty  per  cent  of  days  prohibi- 
tive. 

(c)  Smoke:  Field  must  be  clear  of 
any  smoke-pall  zone;  beyond  or  on  windward  side  of  any 
area  where  thick  atmosphere  or  atmospheric  pollution  from 
tactory  sections  or  densely  populated  areas  is  known  to  be 
prevalent  in  a  calm.  Outside  of  area  of  fifty  per  cent 
sunlight  obscurity,  if  this  is  not  counterbalanced  by  other 
factors. 

(d)  Winds :  Steady  winds  preferable ;  abnormally  gusty 
objectionable — prohibitive  if  frequent. 

Soil  and  Drainage  (15%) 

Field  should  absorb  all  normal  rains  quickly ;  drain  off 
completely  without  holding  water  on  top  soil  after  deluge. 

Freedom  of  Air  Approach  (10%) 

(a)  Artificial:  Prohibitive  to  have  any  structure  of  a 
height  greater  than  one-seventh  of  its  distance  from  field, 
obstructing  over  thirty  or  forty  degrees  of  direction  of 
normal  approach.  (Field  elevation  must  be  taken  into  con- 
sideration.) 

(b)  Natural:  Adjacent  topography  not  to  include  hills 
or  woods  seriously  interfering  with  approach  visibility  of 
major  part  of  the  field.    (Field  level  considered.) 

Elevation  (10%) 

Topography:  Preferable,  elevation  above  most  of  adja- 
cent land  for  several  thousand  feet  in  all  directions.  Other 
considerations  equal,  the  higher  the  elevation  the  better. 

Environment  (5%) 

(a)  Hazard  :  Neighborhood  improvements  preferably  low 
structures  or  area  permanently  restricted  to  no  structures. 

(b)  Nuisance:  Neighborhood  dwellings  or  other  occupied 
structures  far  enough  away  to  avoid  noise  made  by  aircraft 

on  the  field. 


Conditioning  (5%) 

(a)  Cost  of  leveling:  Minimum  pos- 
sible. Expenditure  of  many  millions 
for  full-size  expansion  prohibitive. 

(b)  Time:  Initial  size  of  field  ready 
for  use  within  six  months ;  expanded 
areas  as  fast  as  growth  requires. 

Relation  to  Vested  Interests 

(a)  Private  utilities :  Due  considera- 
tion for  harmonizing  with  established 
railroad  rights-of-way,  etc. 

(b)  Public:  Harmony  with  existing 
public  highways  and  future  city  im- 
provements. 

(c)  Private  improvements:  Demoli- 
tion of  existing  valuable  structures 
minimum  possible,  other  factors  equal. 

Water  Landing  Proximity 
Accommodation  of  seaplanes  of  no 
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consequence,  since  amphibions  provide  all  necessary  trans- 
portation from  field  if  landing  elsewhere  on  water  is  im- 
perative. Ample  water  landing  in  numerous  other  places. 
Usually  normal  water  landing  prohibitive,  on  account  of 
-mists  and  fogs  for  the  necessary  constant  use  of  the  main 
port's  commercial  work. 

Cost 

The  lower  the  cost,  the  better.  If  other  factors  aggregate 
■equal  advantage,  a  substantially  lower  cost  would  at  least 
warrant  immediate  even  though  temporary  selection.  A 
high  cost  should  also  be  balanced  against  the  salvage  value 
in  case  a  temporary  port  is  later  supplanted  by  a  more  ad- 
vantageous one,  with  the  possibility  of  increased  value 
helping  for  the  establishment  of  a  more  expensive  port  for 
the  future. 


The  necessity  for  a  little  more  time  to  create  the  best 
port  as  a  main  terminus  should  not  discourage  the  selection. 

With  the  site  for  the  new  project  selected,  the  problems 
of  constructing  the  airport  itself  must  be  considered.  The 
first  step  is 

Grading 

Grading,  an  important  factor  in  airport  development,  has 
been  overlooked  from  a  truly  engineering  point  of  view  in 
the  past.  The  writer,  who  has  just  completed  a  tour  of  the 
United  States  in  which  he  landed  at  many  airports  where 
large  expenditures  have  been  made,  was  astonished  to  see 
how  little  consideration  has  been  given  to  the  importance 
of  properly  grading  an  airport. 

The  significance  of  grading  becomes  apparent  when  one 
-stops  to  consider  that  many  thousands  of  dollars  can  be 
saved  in  maintenance  and  in  drainage  cost  by  a  careful 
study  of  the  future  development  of  the  airport  and  so  plan- 
ning the  grades,  whether  they  be  for  runways  or  all-way 
fields,  as  to  develop  a  surface  run-off  area  that  will  carry 
-off  the  heaviest  rain  almost  as  fast  as  it  falls. 

Drainage 

Drainage  is  by  far  the  most  important  factor  in  the  de- 
sign of  an  airport.  In  fact,  any  airport  not  properly  drained 
becomes  a  hazard  instead  of  a  haven  for  airplanes  during 
heavy  storms  when  they  need  proper  landing  surfaces.  In 
many  cases,  damage  to  planes  and  injury  to  individuals 
landing  on  poorly  drained  fields  represents  a  sum  which 
would  have  paid  for  an  efficient  drainage  system  if  it  had 
been  considered  in  the  development  of  the  airport. 


A  drainage  system  to  insure  the  quick  elimination  of  sur- 
face water  during  severe  rains  must  be  carefully  planned 
so  that  all  airport  roads,  taxiways,  parking  areas,  runways, 
and  the  areas  adjoining  the  runways  are  cleared  of  water  in 
the  shortest  possible  time.  It  would  take  volumes  to  prop- 
erly describe  airport  drainage;  we  therefore  attempt  only 
to  emphasize  briefly  its  importance. 

Preparation  of  Runways 

We  will  see  this  year  many  planes  flying  here  in  the 
United  States  on  regular  airlines  carrying  thirty-two  or 
more  passengers  with  baggage  and  mail.  These  planes  fully 
loaded  will  weigh  close  to  30,000  pounds.  There  are  some 
ships  under  construction  which  will  weigh  almost  twenty- 
two  tons.  These  ships  will  require  speeds  of  approximate- 
ly eighty  miles  per  hour  to  take  off,  and  landing  speeds  of 
approximately  seventy  miles  per  hour. 

The  impact  load  of  these  heavily  loaded  planes  approxi- 
mates from  one  and  one-half  to  three  times  the  load  of  the 
ship.  This  means  that  especially  prepared  surfaces  are  ab- 
solutely necessary.  The  mere  sprinkling  of  oil  or  calcium 
chloride  or  grass  seed  on  a  surface  that  is  due  to  receive 
tremendous  loads  at  high  speed  is  a  thing  of  the  past.  Our 
future  surfaces  be  thoroughly  analyzed  and,  using  a  dif- 
ferent type  of  construction,  must  be  built  to  far  greater 
strength  than  our  roadways. 

There  are  many  different  methods  of  preparing  runway 
surfaces.  These  include  surfacing  with  turf,  cinders,  oiled 
earth  by  penetration  or  palletive  method,  asphaltic  concrete, 
cement  concrete,  and  the  asphaltic  plastic  mix  type  of  run- 
way. 

Turf:  A  form  of  surfacing  which  is  universally  ap- 
plicable, although  it  may  not  be  universally  desirable,  is  turf. 
Turf  of  one  kind  or  another  may  be  grown  almost  any- 
where, and  offers  a  firm,  resilient  surface,  practically  free 
from  dust,  with  a  fair  traction  surface.  It  is  frequently  ob- 
jected that  turf  is  not  sufficiently  durable  for  airport  sur- 
facing material.  And  it  must  be  admitted  that  it  has  some 
disadvantages.  During  wet  or  rainy  weather  it  has  a  ten- 
dency to  provide  a  slippery  surface  due  to  the  fact  that  the 
grass  holds  a  certain  amount  of  moisture,  resulting  in  a  ten- 
dency to  groundloop  or  overshoot  the  field  by  skidding. 

Cinders:  The  cinder  type  of  runway  also  has  both  ad- 
vantages and  disadvantages  with  the  latter  outweighing  the 
former.  One  of  the  real  advantages  of  a  cinder  built 
runway  is  that  it  acts  as  an  emergency  runway  surface 
that  can  be  quickly  built  over  soft,  spongy,  wet  areas,  and 
will  serve  as  a  base  for  future  runway  surfacing.  Be- 
case  of  its  disadvantages,  the  writer  does  not  recommend  a 
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cinder  runway  for  permanent  use,  but 
merely  as  an  emergency  measure  or 
preliminary  base  for  future  runway 
surfaces.  It  has  the  disadvantage  of 
absorbing  artificial  light,  resulting  in 
very  poor  visibility  at  night  under 
floodlights,  and  has  a  high  maintenance 
cost  due  to  its  lightness  and  porosity. 
It  is  also  readily  damaged  by  the  tail 
skid,  and  in  freezing  weather  has  a 
tendency  to  freeze  up  in  chunks  or  balls 
which  have  in  some  cases  broken 
wheels  and  torn  off  tires  in  landing 
and  taxying.  This  material  is  easily 
picked  up  by  the  wash  of  the  propeller 
and  thrown  down  the  slipstream,  taking 
the  gloss  off  the  fuselage,  filling  the 
cabin  with  a  fine  grit,  and  settling  into 
the  valves  and  operating  parts  of  the 
motor. 

Penetration:  The  oiled-earth  type  of 
runway  is  a  good,  preliminary  low  cost 
type  of  surface  and  is  being  used  on  a 
number  of  fields  throughout  the  coun- 
try. This  type  of  runway  is  not  ade- 
quate, except  in  rare  cases,  for  high 
speed  heavy  commercial  traffic,  but  has 
proven  very  desirable  for  small  fields 
or  areas  used  by  light  ships.  The  oiled 
earth  is  not  thick  enough  to  eliminate 
water  spots  or  soggy,  muddy  areas 
after  rainfall,  but  makes  a  very  desira- 
ble surface  for  the  initial  development 
immediately  after  the  grading  has  been 
completed,  affording  surfacing  while 
the  settling  inevitable  to  all  graded 
areas  is  taking  place. 

Asphaltic  Concrete:  Asphaltic  con- 
crete to  date  has  not  been  used  very  extensively  for  runway 
purposes.  However,  it  is  very  satisfactory  for  areas  around 
hangars,  administration  buildings,  stations,  and  areas  where 
a  great  amount  of  taxying  is  done.  It  makes  an  economical 
working  strip  in  front  of  hangars,  and  also  is  ideally  adapt- 
ed for  taxiways  to  the  runways.  Asphaltic  concrete  used 
as  a  base  for  the  plastic  or  elastic  type  of  surface  insures 
long  life  and  low  maintenance  for  this  type  of  runway. 
There  are  certain  locations  in  various  parts  of  the  country 
where  the  asphaltic  concrete  type  of  runway  would  be  ideal. 
This  is  a  matter  for  the  airport  engineer  to  analyze  care- 
fully during  the  designing  and  engineering  of  the  airport. 

Cement  Concrete:  The  cement  concrete  type  of  runway 
is  now  undergoing  experiments  at  some  fields.  This  sur- 
face is  very  hard  and  does  not  have  a  great  deal  of  traction 
in  wet  weather.  There  is  a  tendency  for  planes  to  ground- 
loop  on  this  type  of  runway  after  they  have  lost  a  certain 
amount  of  forward  speed.  Also,  the  initial  cost  of  a  run- 
way of  this  type  of  sufficient  width  to  be  safe  under  all 
conditions  is  rather  high  in  comparison  to  other  types  of' 
runways.  During  certain  weather  conditions  wear  on  the 
tires  is  excessive  when  brakes  are  applied.  In  view  of  the 
fact  that  all  planes  do  not  land  at  the  same  forward  speed 
— the  variance  being  from  approximately  twenty-seven  to 
eighty-five  miles  per  hour — care  must  be  taken  if  this  type 
of  runway  is  used  to  make  it  of  sufficient  width  and  length 
to  meet  all  their  requirements. 


can  be  expanded  to  suit  the  needs  of  the  growing  airport.  Views 
hangar  at  United  Airport,  Burbank,  California 


Asphaltic  Plastic  Mix :  The  asphaltic  plastic  mix  type  of 
runway  .is,  in  the  writer's  opinion,  by  far  the  best  type  of 
runway  for  airplane  traffic  yet  developed.  These  runways, 
of  course,  require  considerable  laboratory  experimentation 
before  definite  specifications  can  be  laid  down.  These  ex- 
periments consist  of  analyzing  the  soil  from  a  chemical  and 
mechanical  angle  in  order  to  determine  the  method  of  mix- 
ing and  blending  the  various  asphalts  and  oils  to  arrive  at 
the  proper  consistency  for  a  resilient  non-skid  surface.  In 
preparing  runways  of  this  material,  the  base  must  be  prop- 
erly prepared  by  means  of  a  hard  oil  or  asphaltic  concrete, 
and,  in  some  cases,  crushed  rock  or  porous  gravel  to  permit 
drainage.  Water  tables  over  the  entire  area  must  be  low- 
ered and  maintained  at  the  proper  depth.  This  process 
may  sound  difficult,  but  it  is  in  fact  very  simple  and  inex- 
pensive. After  the  base  has  been  properly  prepared,  the 
surface  is  applied.  This  surface  may  vary  in  thickness 
from  three  inches  to  six  inches  or  possibly  eight  inches,  de- 
pending upon  the  geographic  location  and  the  type  and 
amount  of  traffic  using  the  runways.  This  top  surface  has 
an  elasticity  that  permits  the  indentation  of  the  wheels  and 
tail  skid  or  wheel  upon  landing  to  a  degree  that  will  pre- 
vent side-skidding  and  eliminate  groundlooping  to  a  fair 
extent,  and  also  provides  sufficient  traction  for  remarkably 
quick  stopping  of  the  plane. 

In  freezing  and  very  severe  weather  conditions  where 
there  is  an  upheaval  of  the  earth  due  to  frost,  the  runway 
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moves  with  the  earth  and  is  quickly  rolled  back  into  place 
without  any  serious  damage  to  the  runway  surface.  The 
even  texture  and  color  of  this  surface,  contrasting  with  the 
surrounding  portions  of  the  field,  makes  the  runways  readi- 
ly discernable  from  high  altitudes  and  great  distances. 

Buildings 

As  the  buildings  of  an  airport  are  many  and  varied,  this 
article  will  discuss  only  the  more  important.  In  designing 
an  administration  building,  future  expansion  must  be  kept 
in  mind  to  the  extent  that  each  addition  will  conform  to 
the  original  architecture  and  be  part  of  an  ultimate  plan. 
It  is  well  in  laying  out  plans  for  an  administration  building 
and  station  to  start  with  a  center  or  key  unit,  which  would 
contain  sufficient  space  for  waiting  rooms  and  passenger 
facilities,  together  with  such  management  offices  and  traffic 
control  space  as  is  necessary  to  operate  the  airport  economi- 
cally and  efficiently  during  its  initial  development.  As  the 
traffic  increases  and  the  business  of  the  airport  develops, 
such  additions  as  are  necessary  can  be  added  to  the  build- 
ing, which  then  becomes  an  administration  group.  All  de- 
tails, however,  must  be  carefully  planned  in  a  basic  design 
so  that  various  corridors,  passageways,  elevators  and  rooms 
will  properly  interlock  and  dovetail  with  one  another  when 
the  group  is  completed.  This  same  thought  must  be  carried 
out  with  regard  to  driveways,  loading  and  unloading  plat- 
forms, tunnels,  and  stages,  so  that  when  completed  the 
group  is  pleasing  and  attractive  to  the  eye. 

Hangars 

Due  to  the  rapid  development  in  aircraft,  it  is  almost  im- 
possible to  anticipate  what  the  future  holds  in  the  design  of 
airplanes.  Today  we  have  airplanes  ranging  from  the  small 
plane  with  a  twenty-two-foot  wing  spread  and  a  height 
overall  as  low  as  six  feet  to  the  large  commercial  plane  with 
137- foot  wing  spread  and  a  height  of  twenty-two  feet  six 
inches.  With  such  a  variance  in  airplanes,  hangars  must 
be  so  designed,  at  least  for  the  present,  so  that  they  will 
accommodate  the  range  of  planes  between  these  varying  di- 
mensions. As  in  the  design  of  the  administration  group, 
the  hangar  should  be  planned  so  that  it  can  expand  with 
the  growth  of  the  airport. 

There  are  many  types  of  hangars,  but  the  most  efficient 
type  yet  developed  is  the  cantilever  type.  It  can  be  built  in 
units,  each  unit  being  100  feet  square  and  by  a  combination 
of  such  units,  a  hangar  of  this  type  can  be  constructed  from 
100  feet  in  length  to  1,000  feet  or  more  and  from  100  feet 
in  width  to  300  feet.  The  most  economical  height  is  twenty- 
six  feet.  With  this  type  of  hangar,  the  operator  has  a 
clear  door  opening  without  obstructions  of  any  kind  rang- 
ing the  full  length  of  the  hangar.  It  is  well  to  start  with 
one  such  unit  in  the  initial  development,  allowing  the  hangar 
to  grow  with  the  airport. 

Architecture 

With  the  development  of  air  transportation,  the  architec- 
tural mind  has  been  opened  to  an  entirely  new  and  distinc- 
tive type  of  architecture.  In  carrying  out  the  architectural 
design  of  an  airport  the  subject  in  mind  is  the  airplane. 
The  beautiful  stream  lines  of  the  ships,  the  long,  low,  grace- 
ful lines  of  the  wings,  should  be  reflected  in  the  lines  of 
the  building. 

Landscaping 

Landscaping  around  the  buildings  of  an  airport  is  inex- 
pensive yet  effective.  If  properly  planned  it  will  emphasize 
the  architecture,  as  well  as  give  to  the  surroundings  a  pleas- 
ing and  soothing  atmosphere.    It  should  present  to  the 


imagination  of  the  air  traveler  his  innate  desire  to  leave  the 
dust-laden  and  noise-filled  atmosphere  of  this  mundane 
world  for  the  height  of  some  billowy  cloud.  When  the  visi- 
tor approaches  the  airport,  his  eye  should  be  attracted  by 
low  shrubs  and  guided  gradually  to  the  tops  of  tall  trees 
at  the  entrance  of  the  buildings. 

Illumination  for  Night  Flying 

Various  geographical  locations  and  altitudes  affect  illu- 
mination for  night  flying  to  a  marked  degree.  In  moist 
and  dense  atmospheres  certain  colors  lose  their  penetration 
and  intensity  whereas  other  colors  are  intensified  and  have 
increased  penetration.  In  planning  the  illumination  of  an 
airport,  therefore,  it  is  essential  to  take  into  consideration 
the  prevailing  atmospheric  conditions.  These  must  be  an- 
alyzed from  meteorological  data  gathered  over  a  long  period 
of  time. 

While  the  Department  of  Commerce,  Aeronautics 
Branch,  has  laid  down  certain  basic  rules  and  regulations  in 
reference  to  airport  lighting  equipment,  the  designer  in 
using  these  rules  and  regulations  must,  in  addition,  consider 
all  important  factors  that  enter  into  airplane  operations  at 
night  to  and  from  an  airport.  Most  fields  today  are 
equipped  with  boundary  lights,  obstruction  and  approach 
lights,  field  lights,  and  beacons;  but  the  airport  of  the  fu- 
ture must  go  beyond  these.  The  airport  must  stand  out 
distinctively,  beyond  doubt  in  the  pilot's  mind,  from  all 
other  surrounding  groups.  To  illustrate:  there  are  illumi- 
nated baseball  parks,  football  fields,  golf  courses,  and 
amusement  parks  which  vary  in  size,  and  under  certain 
illumination  appear  larger  than  they  actually  are.  A  pilot, 
approaching  a  locality  for  the  first  time  at  night,  should  be 
able  to  distinguish  an  airport  from  any  other  illuminated 
group  by  its  distinctive  lighting,  and  care  should  be  taken 
that  an  illusion  is  not  created  as  to  the  actual  size  of  the 
landing  field. 

Radio 

Air  transportation  today  is  becoming  more  efficient  and 
reliable  through  the  use  of  radio.  In  the  design  of  the  fu- 
ture airport,  radio  plays  a  very  important  part.  There  must 
be  an  area  of  the  proper  dimensions  and  location  where  the 
numerous  and  delicate  instruments  may  be  installed.  The 
towers  must  be  so  located  that  the  radio  beams  emanating 
from  them  will  guide  the  pilot  to  his  destination  but  that 
they  do  not  become  an  obstruction  to  traffic  approach- 
ing the  airport.  The  importance  of  radio  is  becoming  more 
obvious  each  year.  Provision  should  be  made  for  the  in- 
stallation of  complete  radio  equipment,  for  the  future  may 
demand  a  two-way  radio  telephone  system  from  the  plane  to 
the  business  man's  office. 

Public  Address  System 

More  and  more  uses  are  being  found  on  the  airport  for 
a  really  worthwhile  public  address  system — controlling  the 
crowds,  announcing  the  arrival  and  departure  of  planes  and 
interesting  news  announcements  in  the  daily  routine,  and 
describing  the  events  on  days  when  air  meets  are  held.  Once 
a  public  address  system  is  installed  it  is  found  to  be  in- 
dispensable in  the  operation  of  an  airport.  Cheaply  con- 
structed and  improvised  systems  are  the  most  expensive  in 
the  long  run.  The  best  system  that  can  be  procured  can 
pay  for  itself  in  a  very  short  time,  because  complete  under- 
standing of  events  by  the  crowds  observing  airplane  activi- 
ties on  the  field  greatly  increases  their  enthusiasm  and  stim- 
ulates their  interest. 
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CURRENT  AIRPORT  AND  AIRWAY  FACTS 


Transport  Operators  Increase  Services, 
Anticipating  Summer  Travel 

ANTICIPATION  of  heavy  summer  travel 
over  the  nation's  airways  system  has 
resulted  in  the  inauguration  of  a  number  of 
new  services,  the  operation  of  more  nu- 
merous and  advantageous  schedules,  and 
offering  of  attractive  rates  for  air  tourists. 

The  activity  extends  to  both  the  small 
feeder  lines,  which  are  adding  services  to 
link  more  cities  to  the  "trunk"  lines,  and  to 
the  larger  transport  groups,  which  continue 
to  expand  their  systems.  Twice  within  the 
month  has  the  title  "world's  largest  airline 
system"  been  transferred,  United  Air  Lines 
having  outstripped  the  newly-expanded 
system  of  American  Airways  when  trans- 
port groups  of  United  Aircraft  and  Trans- 
port were  consolidated  and  extended. 

The  number  of  schedules  operated  showed 
a  sharp  increase,  especially  between  large 
cities  with  a  community  of  interest  or  be- 
tween cities  and  resorts.  Several  lines  in- 
creased their  daily  service  to  four  or  six 
schedules  daily  and  two  new  services  were 
inaugurated  on  the  hourly  departure  plan. 

That  airlines  are  making  a  definite  bid 
for  the  patronage  of  the  vacationist  is 
evident  in  the  increase  of  service  to  resorts 
and  in  the  revision  of  fares,  announced 
at  least  in  one  case  as  "excursion  rates." 

One  new  company  has  been  organized 
offering  high  speed  service  that  will  bring 
air  travelers  from  Mexico  City  to  New 
York  within  thirty-four  hours.  Continental 
Airways  of  Chicago  has  purchased  retract- 
able gear  Lockheed  Orion  transports  and 
will  operate  from  Chicago  via  Columbus 
and  Pittsburgh  to  Washington,  D.  C.  Ad- 
vantageous connections  with  New  York  and 
Western  Air  Lines  on  one  end  and  Braniff 
Airlines  and  Corporation  Aeronautica  de 
Transportes  on  the  other  will  afford  the 
speedy  service  from  the  Mexican  capital  to 
New  York. 

A  second  company  to'  operate  between 
points  in  Mexico  and  the  United  States  has 
also  been  announced.  The  Mexican  Central 
Airways,  an  Arizona  corporation,  will  begin 
operation  with  express  and  mail  service, 
using  new-type  Ford  freight  ships,  and  will 
later  enter  the  passenger  field,  operating 
Lockheed  planes,  according  to  press  dis- 
patches. 

Regular  air  passenger  service  between 
New  York  and  Atlantic  City,  beginning  with 
one  round  trip  daily  and  gradually  increas- 
ing to  six  round  trips  each  day  during  the 
latter  part  of  the  summer,  was  inaugurated 
on  June  1  by  New  York  Airways,  Inc. 
Schedules  call  for  fifty-five  minutes  flying 
time  between  the  Glenn  Curtiss  Airport  at 
North  Beach,  Queens,  and  Bader  Airport, 
Atlantic  City.  During  June  one  round  trip 
daily  will  be  run.  On  July  1,  the  service 
will  be  stepped  up  to  four  round  trips  daily 
and  beginning  August  1,  six  trips  will  be 
scheduled  in  each  direction.  Substantial  re- 
duction in  tariffs,  as  compared  with  last 
year's  rates,  are  in  effect. 

Hourly  service  to  Atlantic  City  is  being 


operated  from  Philadelphia  by  the  Lud- 
ington  Air  Lines,  increasing  that  company's 
daily  schedules  to  fifty.  The  company  has 
also  expanded  its  services  in  acquiring  con- 
trol of  the  Dixie  Flying  Service,  Inc.,  which 
transports  passengers  from  Greensboro,  Vir- 
ginia, to  Washington.  For  the  present  only 
one  round  trip  daily  will  be  operated  on  this 
line. 

Eastern  Air  Transport  on  June  IS  added 
new  schedules  on  its  Washington,  Rich- 
mond and  Greensboro  route  to  allow  after- 
noon travel  between  those  cities  and  Balti- 
more, Philadelphia,  and  New  York. 

American  Airways  on  June  IS  opened  a 
new  line  between  New  Orleans  and  Memphis 


New  type  36000  GRL  airport  floodlight 
manufactured  by  Pyle-National  Company 
of  Chicago 

and  extended  its  line  southwest  from  Nash- 
ville to  Fort  Worth.  A  trip  each  way  daily 
on  both  lines  is  scheduled.  The  company 
has  also  inaugurated  on  its  Universal  divi- 
sion new  schedules  and  summer  excursion 
rates.  Four  schedules  daily  are  being  flown 
on  the  Chicago-Springfield-St.  Louis  line 
and  a  five-day  excursion  ticket  is  offered 
to  morning  travelers.  The  company  now 
flies  23,026  miles  daily. 

National  Air  Transport  is  also  encourag- 
ing air  travel  through  a  ten  per  cent  reduc- 
tion in  fares.  Under  the  new  rates  the  fare 
between  New  York  and  Kansas  City,  for 
example,  was  reduced  from  $90.16  to  $82.00, 
and  between  Kansas  City  and  Dallas  from 
$33.65  to  $29.50. 

The  Oklahoma-Texas  Airline,  which  has 
been  operating  between  Oklahoma  City, 
Oklahoma,  and  Wichita  Falls,  Texas,  is 
extending  its  service  from  Oklahoma  City 
to  Ponca  City,  Oklahoma. 

Air  mail  service  was  added  on  June  8 
to  the  passenger  service  of  the  Pittsburgh- 
Washington  Division  of  Pennsylvania  Air- 
lines, giving  through  air  mail  service  be- 


Aero  Digest 

tween  Cleveland  and  Washington,  by  way 
of  Akron  and  Pittsburgh.  Three  round 
trips  are  now  flown  by  this  company  be- 
tween its  terminal  cities. 


United  Air  Lines  Forges  World's  Largest 
Airline  System 

CONSOLIDATION  of  management, 
operation,  traffic  and  sales  activities  of 
four  eastern  and  western  air  mail,  passenger 
and  express  lines  flying  approximately  12,- 
000,000  miles  annually  or  33,000  miles  daily 
was  announced  on  June  1  by  F.  B.  Rent- 
schler,  President  of  United  Aircraft  and 
Transport  Corporation.  The  four  transport 
units  are  designated  as  divisions  of  United 
Air  Lines,  which  becomes  the  largest  air 
transport  operator  in  the  world  in  point 
of  mileage  flown.  General  headquarters  are 
maintained  in  Chicago. 

Airlines  involved  are:  National  Air 
Transport — New  York  to  Chicago,  Chicago 
to  Dallas ;  Boeing  Air  Transport — Chicago 
to  San  Francisco;  Pacific  Air  Transport — 
Seattle  to  San  Diego;  Varney  Air  Lines 
— Salt  Lake  City  to  Seattle  and  the  Pacific 
Northwest. 


Air  Mail  to  South  America  Improved  by 
Reciprocal  Use  of  Airways 

TMPORTANT  improvements  in  the  inter - 
*■  national  air  mail  service  to  South  America 
were  provided  in  the  signing  of  an  agree- 
ment by  the  United  States  Post  Office  De- 
partment and  the  Colombian  Postal  Ad- 
ministration for  Air  Mail,  represented  by 
Societe  Colombo-Alemana  de  Transportes 
Aereos,  known  as  Scadta.  By  this  agree- 
ment reciprocal  use  of  the  international  air 
routes  went  into  effect  on  June  15. 

Saving  of  two  days  over  the  previous  air 
mail  time  between  United  States  and  Colom- 
bia, a  substantial  reduction  in  air  mail  rates, 
and  greatly  increased  service  were  effected 
by  the  agreement. 

A  uniform  air  postal  tariff  of  thirty-five 
cents  a  half  ounce  has  been  established  for 
mail  from  this  country  to  any  point  in  Co- 
lombia. 


Air  Express  to  Latin  America  Opened  by 
U.  S.  Air  Mail  Service 

TPO  speed  trade  and  commerce  between 
A  the  United  States  and  the  chief  markets 
of  Latin  America,  an  air  express  service  has 
been  established  for  exports  to  seventeen, 
countries  on  the  United  States  international 
air  mail  system.  Regular  air  express  ser- 
vice on  fast  air  mail  schedules  was  inaugu- 
rated on  June  4  to  Haiti,  the  Dominican  Re- 
public, Porto  Rico,  Antigua,  St.  Lucia,  Trini- 
dad, British  and  Dutch  Guiana,  Brazil,  the 
Bahamas,  Jamaica,  Nicaragua,  Costa  Rica, 
Mexico,  Guatemala,  Salvador  and  Panama. 

The  new  international  air  express  service 
saves  one  and  a  half  to  two  days  out  of  every 
three  previously  required  for  transportation. 

A  scale  of  rates  appreciably  lower  than 
any  previously  connected  with  air  express, 
has  been  established  for  export  shipments. 
In  conjunction  with  Railway  Express  Agency, 
Inc.,  a  nation-wide  system  of  collection 
points  is  being  arranged. 
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Here's  what  we  mean  by 
"AIRWHEEL  SAFETY" 


Let  your  eye  run  down  that  list  of 
landing  hazards  which  threatened 
every  pilot  and  plane  before 
Goodyear   developed  Airwheels. 

Then  notice  how  few  hazards 
are  left  on  the  list  today. 

Seven  out  of  ten  are  banished 
by  these  big  soft  rolling  rubber 
pillows  —  Goodyear  Airwheels 
and  the  new  Airwheel  roller  bear- 
ing brake. 

Good  luck  and  a  good  pilot  may 
bring  a  ship  through  such  land- 
ings without  Airwheels — but  the 
odds  are  three  times  as  good  if  you 


have  this  Goodyear  equipment. 

Goodyear  builds  Airwheels  to 
operate  at  inflation  so  low  that  you 
can  roll  the  plane  safely  through 
mud,  over  sand,  or  across  plowed 
ground  without  nosing  over.  And 
most  pilots  now  know  that  this 
great  wheel-and-tire-combined  call- 
ed an  Airwheel  makes  cross-wind 
or  dowTi-wind  landings  a  cinch. 

Power,  smoothness  and  sure 
release  are  combined  in  the  new 
Airwheel  brakes  —  the  brakes 
developed  exclusively  for  aviation. 
With  these  brakes  you  can  slide 


the  wheels  or  bring  up  the  tail 
(depending  on  landing  surface) 
and  still  keep  complete  control. 
You  can  hold  the  ship  at  full 
throttle  —  let  it  roll  and  stop  it 
again  !  How's  that  for  pow  er  ? 

Only  Goodyear  can  give  you 
Airwheel  safety.  And  note  you  can 
get  it  for  no  more  than  you  pay 
for  ordinary  tire  and  wheel  equip- 
ment. Can  you  afford  to  fly  with- 
out it?  For  engineering  data,  w  rite 
or  wire  Aeronautics  Department, 
Goodyear,  Akron,  Ohio,  or  Los 
Angeles,  California. 


When  you  buy  a  new  ship  specify  Goodyear  Airwheels 


E  V  E  R  Y  T  H 
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WHEELS  AND  TIRES 

Aircraft  Wheels  and  Tires,  G.  H.  Dowry.  Air- 
craft Engineering,  Vol.  3,  No.  27,  May,  1931,  pp. 
114-116,  11  figs. 

/"CURRENT  practice  in  the  design  of 
of  wheels,  tires,  brakes,  and  shock  ab- 
sorbers is  reviewed  with  comments  on  the 
merits  and  demerits  of  the  various  types. 
British  and  American  standards  for  wheels 
are  compared.  A  new  type  of  wheel  now 
undergoing  tests  in  England,  in  which  the 
rim  is  supported  on  two  disks,  is  described. 
The  brake  drum  is  incorporated  in  the 
wheel  side  and  the  continuation  of  the  brake 
drum  wall  is  used  to  form  the  hub,  which 
rotates  on  a  large  diameter  bearing  pro- 
vided with  a  vertical  slot  to  allow  the  axle 
to  rise  and  fall  against  the  action  of  two 
rubber  columns.  One  oleo  cylinder  is  ar- 
ranged centrally  in  the  wheel  and  is  double 
acting  on  the  up-stroke  to  absorb  energy  of 
landing  and  on  the  rebound  to  check  spring 
recoil.  The  chief  advantages  of  this  type  are 
said  to  lie  in  a  cleaner  and  lower  drag  un- 
dercarriage assembly,  the  location  of  shock 
absorbers  in  their  best  possible  position,  the 
provision  of  a  rigid  structure,  and  a  sim- 
plified means  of  removing  shock  absorbers. 


SHOCK  ABSORBERS 

Shock  Absorbers  for  Aircraft  Landing  Gears, 
W.  S.  Hollyhock.  Flight  (Aircraft  Engineer 
Supplement).  Vol.  23,  No.  1165,  April  24,  1931, 
pp.  27-31,  8  figs. 

'T'HE  principle  upon  which  oleo-pneumatic 
shock  absorbers  are  based  is  discussed 
and  a  method  for  designing  them  is  de- 
veloped. The  design  of  a  leg  is  considered 
in  which  the  oil  is  forced  through  a  needle 
valve  directly  into  the  air  reservoir  without 
any  piston  or  other  separating  medium  be- 
tween the  oil  and  the  air.  The  author  states 
that  this  type  has  distinct  advantages  in 
simplicity  and  lightness,  and  that  the  objec- 
tion to  it,  namely  that  the  oil  is  liable  to 
froth  on  entering  the  air  chamber,  does  not 
seem  to  be  the  case  in  practice. 


WIND  TUNNEL  INTERFERENCE 

Maximum  Lift  in  Closed  and  Open  Jet  Tunnels, 
F.  B.  Bradfield,  K.  W.  Clark,  and  R.  A.  Fair- 
thorne.  (British)  Aeronautical  Research  Com- 
mittee— Reports  and  Memoranda  No.  1363  (Ae. 
491).  December,  1930,  19  pp.,  6  figs. 

■\TARIOUS  tests  in  connection  with  wind 
*  tunnel  interference  on  the  maximum  lift 
of  airfoils  are  reported.  It  was  found  that 
the  maximum  lift  coefficient  of  a  slotted 
wing  may  be  increased  considerably  by  tun- 
nel interference.  For  a  six  by  36  ia  wing, 
the  maximum  lift  coefficient  measured  in  a 
four-foot  tunnel  may  be  greater  by  0.1  or 
more,  than  when  measured  in  a  seven-foot 
tunnel. 

The  maximum  lift  coefficient  of  a  wing  of 
lower  lift  coefficient,  such  as  the  R.A.F.  30, 
R.A.F.  32,  Aerofoil  A  (a  modified  form  of 
R.A.F.  IS),  increased  with  decreasing  size 
of  tunnel,  but  to  a  much  lesser  extent.  Tak- 
ing the  same  comparisons  as  before,  the  in- 
crease would  be  0.025,  or  a  quarte'  of  that 
found  for  the  slotted  wing.  The  maximum 
lift  coefficient  measured  in  an  open-jet  tun- 
nel varied  little  from  the  free  air  value. 


By  Elsa  Gardner 


SPINNING 

Spinning  of  a  Model  of  the  Fairey  III-F  Sea- 
plane, H.  B.  Irving  and  A.  S.  Batson.  (British-) 
Aeronautical  Research  Committee  —  Reports  and 
Memoranda  No.  1356  (Ae.  487),  June,  1930,  15 
pp.,  27  figs. 

'T'HE  results  of  tests  to  provide  data  on 
■"■  the  spinning  properties  of  a  twin-float 
seaplane,  and  to  investigate  the  effect  of 
modifications  of  the  tailplane  on  the  mo- 
ments given  by  the  tail  in  a  spin,  as  well  as 
the  effect  of  differential  and  floating  ailer- 
ons and  interceptors  in  a  spin,  are  discussed. 
Of  the  three  forms  of  aileron  control  the 
floating  ailerons  appeared  to  offer  the  great- 
est improvement  as  regards  recovery  from 
a  flat  spin.  Differential  ailerons  were  the 
most  beneficial  at  the  lowest  incidence  (42.4 
degrees)  but  gave  a  rolling  moment  at  60.9 
degrees  less  than  ordinary  ailerons  with 
some  reduction  of  the  yawing  moment.  The 
effect  of  interceptors  fell  off  as  the  incidence 
increased  and  was  small  at  60.9  degrees.  The 
model  was  not  fitted  with  slots,  however. 

Large  positive  pitching  moments  due  to 
the  floats  were  found  at  high  angles  of  in- 
cidence. Of  the  total  pitching  moment  due 
to  floats,  about  one-third  was  accounted  for 
by  interference  of  floats  on  the  the  tailplane 
and  the  floats  also  reduced  the  elevator  con- 
trol in  the  region  of  35  to  55  degrees  inci- 
dence. The  spinning  calculations,  based  on 
the  results  of  the  rolling  and  sideslip  experi- 
ment on  the  model  with  and  without  floats, 
did  not  indicate  that  there  would  be  any 
difficulty  in  recovery  from  spinning  for  this 
seaplane,  although  the  margin  of  safety  in 
spinning  was  less  than  for  the  corresponding 
land  machine. 


Spinning  Experiments  on  a  Single  Seater  Fighter. 
Part  I — Further  Model  Experiments.  A.  S.  Batson 
and  H.  B.  Irving.  Part  II — Full  Scale  Spinning 
Tests,  S.  B.  Gates.  (British)  Aeronautical  Re- 
search Committee — Reports  and  Memoranda  No. 
1278  (Ae.  424),  August,  1930,  10  pp.,  12  figs. 

HP  HE  tests  discussed  were  made  on  a  sin- 
•*  gle-seater  fighter  staggered  biplane 
which,  in  its  early  forms,  gave  difficulty  in 
recovery  from  spins,  as  described  in  previous 
reports.  The  model  tests  were  made  on  a 
form  of  the  machine  in  which  not  only  the 
fin  and  rudder  areas  were  increased,  but  the 
body  was  lengthened  and  the  tailplane  raised 
from  the  middle  to  the  top  of  the  rear  por- 
tion of  the  body. 

These  modifications  resulted  in  greater  en- 
hanced damping  moments  due  to  body,  fin 
and  rudder,  while  rolling,  roughly  as  much 
of  the  increase  being  caused  by  the  length- 
ened and  deepened  body  as  was  due  to  the 
enlarged  fin  and  rudder.  The  raising  of  the 
tailplane  contributed  to  these  increases  in  no 
small  measure. 

The  full-scale  experiments  made  at  the 
Royal  Aircraft  Establishment  showed  that 
these  modifications  had  considerable  effects 
on  the  spinning  of  the  machine,  but  that,  al- 
though no  actual  difficulty  in  recovery  was 
found,  recovery  was  slow.  Previous  experi- 
ments at  Martlesham  with  a  slightly  smaller 


fin  and  rudder  had  shown  that  danger  had 
not  been  entirely  eliminated.  Even  with  the 
larger  fin  and  rudder,  the  machine  could 
not  be  regarded  as  having  been  far  removed 
from  the  danger  point. 


AIRCRAFT  CARRIERS 

Deck  Flying,  W.  R.  D.  Ackland.  Royal  Aero- 
nautical Society  Journal,  Vol.  35.  No.  245,  May, 
1931,  pp.  372-391,  and  (discussion)  pp.  391-400, 
28  figs. 

TP  HE  development  of  the  modern  aircraft 
carrier  from  the  improvised  auxiliaries, 
commissioned  to  meet  war  exigencies,  to  the 
present  type  of  carrier  is  traced.  The  author 
considers  that  the  main  difficulty  in  landing 
on  a  deck  is  due  mainly  to  its  narrowness, 
its  length  being  ample,  and  states  that  to- 
day, under  all  conditions,  about  99  per  cent 
of  the  landings  are  quite  successful.  The 
author's  own  experience  has  been  that,  pro- 
vided great  care  is  taken  over  each  landing, 
there  is  no  difficulty,  but  once  care  is  re- 
laxed a  bad  landing  is  inevitable.  The 
author  described  the  actual  process  of  land- 
ing on  a  deck  and  explains  the  features 
which  are  desirable  in  aircraft  to  make  this 
as  easy  as  possible. 


CANARD  TYPE  AIRPLANE 

The  Principle  of  the  Canard  and  Its  Advantages 
(Leprincipe  du  "canard"  et  ses  avantages),  H. 
Focke.  The  Cost  of  Longitudinal  Stability  of  the 
Airplane  and  of  the  Canard  (Le  prix  de  la 
stabilite  longitudinale  de  l'avion  et  du  "canard"), 
W.  Margoulis.  L'Aeronautique,  Vol.  13,  No.  144, 
May,  1931,  pp.   165-171,  10  figs. 

""pHIS  is  a  further  discussion  of  the  prin- 
ciple  involved  in  the  design  of  the  can- 
ard type  of  airplane  which  was  described  in 
the  January  issue  of  Aero  Digest.  An  ab- 
stract of  a  German  article  dealing  with  the 
longitudinal  static  stability  of  this  type  was 
given  in  the  February  issue. 

In  this  case,  the  first  author,  H.  Focke,  is 
the  director  of  the  company  producing  the 
plane.  He  explains  the  design  of  the  plane, 
which  carries  the  elevators  and  fin  in  front, 
gives  reasons  for  its  unusual  static  longitu- 
dinal stability,  and  comments  upon  its  ad- 
vantages in  regard  to  the  reduction  of  the 
dangers  of  stalling  and  to  economical  per- 
formance. W.  Margolis  compares  the  longi- 
tudinal stability  of  this  type  of  plane  with 
that  of  the  ordinary  plane. 


AIRSHIPS 

Airships  in  Horizontal  Flight,  T.  L.  Teed. 
Aircraft  Engineering,  VoL  3,  No.  27,  May,  1931, 
pp.  107-108,  5  figs. 

TP  HE  complicated  forces  that  come  into 
play  when  an  airship  is  pitched  are  dis- 
cussed. The  author  shows  why  the  passage 
from  the  condition  of  a  reasonable  measure 
of  elevator  control  to  none  at  all  is  somewhat 
sudden  and  why  the  mean  elevator  angle  is 
no  indication  of  the  static  condition  of  the 
ship.  He  concludes  that  the  relationship  of 
air  speed  to  horsepower  is  a  sound  indication 
of  the  amount  by  which  the  airship  is  out  of 
equilibrium,  and  that  the  axial  pitch  of  the 
airship  at  any  particular  horsepower  is  an 
absolute  indication  of  the  degree  of  heaviness 
(Continued  on  foltoiving  page) 
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A    NEW    WORLD'S  RECORD 

with  TEXACO 


TELEGRAM 

ON  OUR  LAST  FLIGHT,  IN  WHICH  WE  FINALLY 
MADE  A  NEW  WORLD'S  NON-REFUELING  ENDUR- 
ANCE RECORD,  AS  ON  PREVIOUS  FLIGHTS  OUR 
PACKARD  DIESEL  ENGINE  INSTALLED  IN  THE 
BELLANCA  PLANE  RAN  PERFECTLY  FROM  START  TO 
FINISH  ON  TEXACO  AERODIESEL  FUEL,  TEXACO  AIR- 
PLANE OIL  AND  TEXACO  MARFAK  NUMBER  3  ROCKER 
ARM  LUBRICANT.  WHAT  MORE  COULD  ANYONE 
ASK?  WE  WANT  TO  THANK  THE  TEXAS  COMPANY 
FOR  THE  EXCELLENT  COOPERATION  WE  RECEIVED 
THROUGHOUT  ALL  OF  OUR  THREE  ATTEMPTS- 
WALTER  LEES  AND  FREDERIC  BROSSY 


Texaco  Aviation  Products  include  Texaco  Aero- 
diesel  Fuel,  Texaco  Aviation  Gasoline,  Texaco 
Airplane  Oils,  Texaco  Marfak  Greases  and 
Texaco  Asphalt  products  for  runway  construc- 
tion at  airport  hangars. 


THE  Packard  Diesel  Aircraft  Engine  breaks  the 
world's  record  in  a  non-refueling  endurance  test! 
A  Bellanca  plane  powered  by  the  Packard  Diesel  Air- 
craft Engine  and  flown  by  chief  test-pilot  Walter  Lees 
and  pilot  Frederic  Brossy  remained  in  the  air  84  hours 
and  33  minutes! 

The  plane  took  off  from  Jacksonville  Beach,  Florida  at 
6:47  A.  M.  May  25th  and  landed  at  7:20  P.  M.,  May  28th. 

Texaco  Aerodiesel  Fuel,  Texaco  Airplane  Oil  No.  5 
and  Texaco  Marfak  Grease  No.  3  fueled  and  lubricated 
the  plane  throughout  the  flight. 

It  was  a  remarkable  demonstration  of  the  power  and 
endurance  of  this  new  type  of  engine,  and  of  the  excep- 
tionally high  quality  of  the  fuel  and  lubricants  that  kept 
it  functioning  perfectly  every  minute  of  these  long,  try  - 
ing hours  in  the  air. 

Both  pilots  were  highly  pleased  with  the  performance  of 
the  Texaco  Products  they  selected  for  this  spectacular  test. 
Read  the  telegram.  These  same  Texaco  Aviation  Prod- 
ucts are  distributed  at  principal  airports  in  every  State. 


THE  TEXAS 
135  East  42nd  Street 


COMPANY 
New  York  City 
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(Continued  from  preceding  page) 
(or  lightness)  of  the  craft.  He  considers 
that  the  flying  of  a  heavy  airship  in  rough 
weather  at  low  altitude  calls  for  a  high  de- 
gree of  precision  on  the  part  of  the  Height 
Coxswain  and  a  very  considerable  amount  of 
judgment  on  the  part  of  the  Officer  of  the 
Watch. 


AERODYNAMICS 

The  Air  Flow  around  a  Symmetrical  Aerofoil. 
T.  Tanner.  (British)  Aeronautical  Research  Com- 
mittee— Reports  and  Memoranda  No.  1352  (Ae. 
484).  July.  1930.  11  pp..  58  figs. 

THE  investigation  described  was  under- 
taken in  the  Royal  College  of  Science  at 
the  suggestion  of  W.  S.  Farren.  Its  object 
was  to  determine  the  velocity  of  the  air  both 
in  magnitude  and  direction  at-  all  points  in 
the  field  around  an  airfoil  and  to  find  from 
this,  according  to  the  circulation  theory,  the 
value  of  the  lift  coefficient  with  a  view  to 
forming  a  basis  for  the  comparison  of  work 
being  carried  out  in  the  water  tank  at  Cam- 
bridge University.  The  R.A.F.  30  airfoil  of 
symmetrical  section  was  used  and  the  chord 
and  wind  speed  were  chosen  so  as  to  give  the 
same  Reynolds  number  and  the  same  tunnel 
construction  as  the  apparatus  at  Cambridge. 

The  circulation  was  determined  around  a 
contour  enclosing  the  airfoil  and  for  the  pur- 
pose of  checking  the  result,  the  pressure  dis- 
tribution around  the  medial  section  of  the 
model  was  determined  by  the  usual  method 
of  inserting  a  piece  of  soft  metal  tubing  in 
the  surface  of  the  airfoil  and  taking  read- 
ings on  a  tilting  manometer  of  the  pressure 
at  a  number  of  holes  pierced  through  it.  The 
lift  coefficient  was  then  determined  by  the 
integration  of  the  pressure  distribution  dia- 
gram, giving  a  value  of  0.359,  or  about  two 
per  cent  more  than  that  determined  by  cir- 
culation. 


RADIO  AERIALS 

Enlarging  the  Effective  Height  of  Trailing 
Aerials  for  Airplanes  ( Vergrosserung  der  effektiven 
Hohe  von  Flugzeugschleppantennen),  F.  Eisner. 
G.  Sudeck.  R.  Schroer.  and  O.  Zinke.  Luft- 
fahrtforschung.  Marrch  3.  1931,  pp.  141-154,  20 
figs..  12  tables. 

HP  HE  authors  describe  the  comprehensive 
research  undertaken  by  the  Deutschen 
Versuchanstalt  fuer  Luftfahrt  to  increase  the 
effective  height  of  trailing  aerials  for  air- 
plane radio  equipment  and  report  the  favor- 
able results  obtained  with  a  L-form  aerial 
developed  during  the  course  of  the  tests. 
The  theoretical  foundation  first  laid  out  for 
the  aerodynamic  and  electric  investigation  is 
given,  followed  by  a  description  of  wind  tun- 
nel measurements  of  the  antennae  elements, 
flight  tests  with  field  density  measurements 
for  the  determination  of  the  effective  an- 
tennae height,  and  final  tests  on  types  of 
antennae.  The  proposed  L-aerial  has  about 
four  times  the  effective  height  and  three 
times  the  ammeter  measurements  of  the  usual 
type  of  aerial  employed. 


METEOROLOGY 

1931  Annual  of  Weather  Forecasting  Office 
(Annuario  1931  [An.io  IX]  Ufficio  Presagi), 
Ministero  Dell'Aeronautica      303  pp.,  48  figs. 

T"»HIS  volume  is  published  by  the  Italian 
*■  Air  Ministry  and  contains  data  useful  to 

the  meteorological  and  serological  observer, 
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New  form  of  aircraft  called  the  "Turbine 
Wing,"  described  in  L'Aerotecnica 


It  deals  for  the  most  part  with  the  develop- 
ment of  meteorological  radio  stations  lo- 
cated in  all  parts  of  the  globe  for  advising 
aircraft  and  ship  pilots  of  the  weather  con- 
ditions. The  positions  of  the  sun,  moon  and 
stars  during  each  day  of  1931  are  given  to 
aid  the  pilot  in  plotting  his  course.  Charts 
show  a  planisphere  of  the  time  of  the  whole 
world,  the  duration  of  twilight  and  of  the 
astronomical  day  at  various  latitudes  and 
signalling  of  time  by  international  radio- 
telegraphy  in  various  parts  of  the  globe. 

Observations  of  the  clouds  in  relation  to 
height  from  the  ground  and  to  the  various 
sections  of  the  cyclone  are  discussed.  One 
section  is  devoted  to  terrestial  magnetism 
with  charts  of  magnetic  declination  and  in- 
clination. The  trajectory  of  the  cyclonic 
formation  over  Italy  and  its  adjacent  seas  in 
1929  and  1930  is  taken  up  and  the  signs  of 
the  present  interpretation  of  the  barometric 
depression  are  explained.  The  time  of  high 
tides,  especially  those  at  Venice  and  Trieste, 
is  referred  to.  Graphs  for  the  conversion  of 
millibars,  millimeters  and  inches  as  well  as 
Centigrade  and  Fahrenheit  are  included  in 
the  book. 


BALANCING  RADIAL  ENGINES 

Note  on  an  Improvement  in  the  Balancing  of 
Radial  Engines  (Note  sur  un  perfectionnement  a 
l'equilibrage  des  Moteurs  en  Etoile),  G.  Lehr. 
La  Technique  Aeronautique.  Vol.  22,  Nos.  112 
and  114,  February  and  April.  1931.  pp.  48-50  and 
86-98,   4  figs. 

"I"" HE  means  employed  by  E.  J.  Fearn  and 
*  W.  S.  Farren  for  calculating  the  dis- 
turbances caused  by  the  eccentricity  of  the 
big  ends  of  the  articulated  connecting  rods 
in  radial  engines  are  discussed.  The  author 
develops  a  method  which  furnishes  directly 
the  values  of  the  different  harmonics  in  a 
function  of  the  simple  parameters  which  de- 
fine the  motion.  A  procedure  is  given  for 
balancing  the  secondary  forces  of  inertia  in 
the  case  where  the  axes  of  rotation  of  the 
articulated  connecting  rods  are  regularly 
spaced  around  a  circle  having  the  axis  of 
the  crankpin  for  its  center.  This  procedure 
leads  to  the  solution  of  the  problem  in  which 
the  angle  of  the  radius  vector  joining  the 
center  of  the  big  end  of  the  articulated  con- 
necting rod  to  the  center  of  the  crankpin, 
with  the  connecting  rod,  differs  from  that 
which  the  geometric  axes  of  the  cylinders 
make  between  them. 


TURBINE  WING 

The  Turbine  Wing  (L'ala  a  turbina),  L.  Stipa. 
Consideration  of  the  Work  of  a  Propeller  with  an 
Additional  Tube  ( Considerazioni  sul  fiunzionamento 
dell'elica  con  tubo  addizionale),  E.  Pistolesi.  Aero- 
tecnica.  Vol.  II,  No.  4,  April,  1931,  pp.  411-418, 
12  figs,  and  pp.  419-423,  2  figs. 

Hp  HE  author  describes  a  new  form  of  air- 
craft  termed  the  "Turbine  Wing"  in 
which  the  wing  is  understood  to  be  an  air- 
plane using  the  same  principles  of  action  and 
reaction  that  is  characteristic  of  turbines, 
fn  explaining  the  theory  the  author  com- 
pares the  motion  of  a  fluid  through  a  hole 
in  a  thin  wall  with  that  of  a  fluid  through 
the  propeller  disk.  Both  upstream  and 
downstream  of  the  small  hole  there  is  an  af- 
flux of  the  fluid.  Both  through  the  propeller 
and  the  small  hole  the  maximum  speed  of 
the  fluid  is  not  reached,  but  the  maximum 
speed  takes  place  at  a  point  corresponding 
to  the  narrower  section  of  the  flow  and  the 
slipstream,  and  such  a  section  is  always  situ- 
ated at  a  certain  distance  downstream  of  the 
hole  and  of  the  plane  of  the  propeller  disk. 
This  analogy  having  been  established,  if  an 
additional  tube  is  applied  to  the  small  hole, 
an  increase  of  output  takes  place  with  equal 
flow,  according  to  Venturi's  experiments,  so 
that  by  applying  an  additional  tube  to  the 
propeller,  the  same  improvement  is  obtained. 
If  such  a  tube  perfectly  encloses  the  propel- 
ler slipstream  and  surrounds  the  restricted 
section  and  a  certain  length  of  the  widening 
part,  the  dynamic  pressure  is  transformed 
into  the  static  pressure  in  widening  the  tube 
and,  as  the  wall  is  inclined,  this  pressure 
gives  a  component  in  the  direction  of  the 
motion. 

In  the  article  following,  E.  Pistolesi,  an 
authority  on  the  aerodynamics  of  propellers 
and  airplanes,  discusses  the  theory  of  the 
turbine  wing  and  points  out  its  advantages. 


CORROSION  PREVENTION 

Galvanized  Coatings  for  Iron  and  Light  Metals 
as  a  Protection  against  Salt  Water  (Seewasser- 
bestandigkeit  galvanscher  Uberziigs  auf  Eisen  und 
Leichtmetallen).  K.  O.  Schmidt.  Zeitschrift  fuer 
Flugtechnik  und  Motorluftschiffahrt,  Vol.  22.  No. 
5.  March  14.  1931,  pp.  141-147,  21  figs. 

fOATING  for  iron  and  light-metal  air- 
plane  parts  to  protect  them  from  cor- 
rosion by  salt  water  were  investigated  by  the 
Deutschen  Versuchanstalt  fuer  Luftfahrt 
and  the  result  discussed  in  this  report.  In 
regard  to  the  protection  of  iron,  the  author 
concludes  that  lead  oxide  is  not  suitable  for 
corrosion  protection  either  as  a  layer  over 
cadmium  or  as  an  interlayer  between  cad- 
mium and  a  tar  rusting  compound.  All 
types  of  chromium  plating  were  found  use- 
less as  a  surface  protection  for  iron;  zinc 
galvanizing  was  not  durable,  and  cadmium 
and  tin  as  a  surface  protector  was  inferior 
to  protection  by  cadmium  alone.  Cadmium 
plating  always  furnished  good  protection, 
and  unprotected  sheets  of  V2A  steel  were 
not  attacked  externally. 

In  regard  to  protection  for  light  metals, 
cadmium  was  not  approved  as  a  surface  pro- 
tector for  Elektron  AZ5S1W.  Rubber  coat- 
ing on  duralumin  and  Lautal  gave  good  pro- 
tection only  in  a  fall,  but,  in  other  respects, 
had  only  slight  protecting  effect.  The  brittle 
cadmium  coating  on  duralumin  and  Lautal 
proved  good  in  spite  of  the  difficulty  in  pro- 
ducing it. 
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THOMPSON  PRODUCTS,  INC.,  MANUFACTURERS  OF  AIRCRAFT  VALVES,  USE 

TELETYPEWRITER  SERVICE 

TO    CONNECT    THEIR    CLEVELAND    AND    DETROIT  PLANTS 
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Thompson  Products,  Inc.,  produces  a  wide  range 
of  aircraft  valves.  To  maintain  a  high  standard  of 
production  efficiency,  Teletypewriter  Service*  is 
used  extensively  for  communication  between  their 
Cleveland  and  Detroit  plants. 

Typewritten  messages  covering  every  phase  of 
the  business  are  transmitted  instantly,  accurately 
and  in  private — administrative  instructions,  sales, 
accounting,  traffic,  specifications,  messages  to  job- 
bers, engineering  details,  production,  delivery  dates, 
changes  in  orders. 

Typists  in  both  offices  operate  the  machines  and 
find  them  as  easy  to  operate  as  any  typewriter.  As 
soon  as  an  official  dictates  a  message,  his  stenog- 
rapher types  it  to  the  distant  plant,  receives 
any  necessary  reply,  and  brings  it  immedi- 
ately to  the  official.  Thus  he  has  his  answer 


in  typewritten  form,  within  the  space  of  minutes. 

"Teletypewriter  Service  affords  perfect  co- 
ordination between  all  units,"  an  officer  says.  "It 
improves  efficiency  and  helps  build  customer 
confidence." 

This  modern  business  aid  is  equally  effective, 
whether  it  connects  airports  stretching  across  the 
country,  factories  in  different  cities,  or  separated 
departments  in  the  same  building.  Your  local  Bell 
Telephone  Company  will  gladly  show  you  how  it 
might  be  of  value  to  your  firm. 


Teletypeivriters  are  installed  in  the  separated  offices  of  private  busi- 
ctncems  by  the  Bell  Telephone  Company.  They  are  directly  con- 
nected in  such  a  way  that  a  message  typed  on  one  is  reproduced 
at  the  same  moment  in  identical  typewritten  form  by  any  or  all 
machines  on  the  circuit.  The  service  may  be  had  for  any  number 
of  hours  each  day,  from  one  upward. 
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LINDBERGH'S  LOCKHEED  SEAPLANE 


WHEN  Colonel  and  Mrs.  Charles 
A.  Lindbergh  take  off  from  New 
York  on  their  vacation  flight  to 
the  Orient,  their  Lockheed  Sirius  sea- 
plane will  embody  numerous  interesting 
and  unique  features.  The  nature  and 
route  of  the  trip  require  some  special 
equipment,  and  Colonel  Lindbergh,  with 
his  usual  thoroughgoing  preparation,  is 
having  still  other  equipment  installed  as 
a  measure  against  all  contingencies 
which  may  arise. 

Perhaps  the  most  important  alteration 
in  the  plane  is  the  substitution  of  Edo 
floats  for  the  conventional  landing  gear. 
The  Sirius  is  being  converted  to  a  sea- 
plane because  so  much  of  the  route  lies 
over  water  or  within  gliding  distance 
of  water.  Although  (as  this  is  written) 
Colonel  Lindbergh  has  not  announced  his 
exact  course,  it  appears  likely  that  the 
flight  will  follow  the  Great  Lakes  as  far 
as  Lake  Superior  and  then  diverge  across 
the  lake-studded  country  of  Canada  to 
Alaska.  From  Alaska  the  route  will 
probably  be  similar  to  that  taken  by  the 
Army  'round-the-world  fliers  in  1924 — 
across  Bering  Straits,  past  the  Aleutian 
Islands  and  the  Keurile  Islands,  down  the 
coast  of  Siberia,  to  Japan.  Once  in  the 
Orient,  the  Lindberghs  will  tour  Japan 
and  China  by  air.  On  this  tour,  as  along 
the  route  from  America,  the  best  land- 
ings can  be  made  on  water.  For  Japan, 
of  course,  a  group  of  islands,  and  China, 
where  it  is  not  too  ruggedly  mountain- 
ous, is  too  marshy  for  safe  landings  any- 
where except  on  the  numerous  rivers. 

The  technical  aspects  of  the  Edo  float 
installation  are  also  of  unusual  interest. 


For  the  following  data  on  this  feature 
of  Colonel  Lindbergh's  plane,  Aero  Di- 
gest is  indebted  to  Mr.  George  B.  Post, 
vice  president  of  the  Edo  Aircraft  Cor- 
poration, who  is  supervising  the  work 
of  converting  the  ship  from  landplane 
to  seaplane. 

FLOATS  for  Colonel  Lindbergh's 
special  Lockheed  Sirius  were  or- 
dered during  the  latter  part  of 
April,  specifying  an  installation  that  would 
be  capable  of  meeting  Department  of 
Commerce  requirements  with  a  gross 
weight  slightly  in  excess  of  6,000  pounds. 
Tanks  were  specified  to  be  installed  in 
each  float,  each  with  a  capacity  of  ap- 
proximately ISO  gallons  of  gasoline.  The 
order  was  filled  thirty  days  later  with  a 
stock  pair  of  model  6075  floats,  equipped 
with  automatic  water  rudders  and  stand- 
ard in  every  way  with  the  exception  of 
the  special  tanks-  which  were  installed 
after  completion.  The  tanks  are  separate 
from  the  float  structure  and  can  be  re- 
moved for  inspection  or  repair  by  lifting 
off  the  deck  immediately  above  them. 

The  floats  have  a  total  submerged  dis- 
placement each  of  6,075  pounds,  which, 
according  to  the  Department  of  Com- 
merce requirement  of  90  per  cent  reserve 
buoyancy,  permits  a  gross  weight  as  a 
seaplane  of  6,400  pounds,  and  this  figure 
was  used  as  the  design  load  for  all  at- 
tachments ;  however,  a  generous  excess 
of  strength  in  these  parts  was  provided 
above  the  Department's  normal  load 
factor  specification.  The  design  load  for 
the  float  bottom  was  twenty-three  pounds 
per  square  inch. 


The  general  structure  is  quite  similar 
to  all  previous  Edo  designs  and  is  of  the 
all-metal  monocoque  type,  using  the  outer 
skin  or  covering  for  a  large  part  of  the 
strength,  and  eliminating  the  use  of  any 
longitudinal  bulkhead  or  truss.  The  float 
is  built  around  a  series  of  transverse 
bulkheads,  connected  by  horizontal  fore- 
and-aft  stringers  along  the  bottom  and 
chines,  and  vertical  stiffeners  along  the 
sides,  to  which  the  bottom,  side  and  deck 
sheets  are  attached.  All  of  the  sheet 
metal  is  heat-treated  Alclad  and  the  en- 
tire structure,  with  the  exception  of  the 
deck,  is  fastened  with  heat-treated  rivets. 
Bottom  sheets  and  other  important  units 
are  protected  against  corrosion  by  the 
anodic  oxidation  process. 

The  lines  of  the  6075  floats  were  deve- 
loped as  a  result  of  a  series  of  wind  tun- 
nel tests  and  the  Massachusetts  Institute 
of  Technology  and  showed  an  absolute 
drag  coefficient  of  .034  on  a  (volume) 
basis,  which  is  compared  in  the  M.I.T. 
report  to  figures  of  .033  and  .036  for  the 
British  Schneider  race  floats.  So  far  as 
is  known,  the  new  float  is  faster  than  any 
yet  developed  in  the  United  States  and 
appears  to  be  the  fastest  float  of  a  strictly 
commercial  type. 

The  planing  area  forward  of  the  step 
is  formed  into  two  flutes  or  longitudinal 
steps,  for  the  purpose  of  reducing  wetted 
area  at  high  speeds.  The  flutes  do  not 
function  until  the  ship  is  definitely  in 
planing  position  with  the  tail  of  the  floats 
clear  of  the  water.  From  this  point  on, 
however,  the  spray  begins  to  be  thrown 
clear  of  the  outer  flutes  and  as  the  speed 
(Continued  on  following  page) 
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Lockheed  Sirius  recently 
equipped  with  standard  EDO 
all-metal  Floats  for  Col.  and 
Mrs.  Charles  A.  Lindbergh. 


MAKE  YOUR  PLANE  A 

SEAPLANE  w,th 


EDO  FLOATS 


NOW 


AUTOMATIC  WATER 
RUDDERS  FOR 


In  constantly  increasing  numbers 
each  year,  airplane  owners  and  pur- 
chasers are  making  EDO  all-metal 
Floats  an  essential  part  of  the  land- 
ing equipment  of  their  planes.  In  so 
doing,  they  are  gaining  double 
usefulness  and  range  of  service  for 
business  or  pleasure. 

EDO  equipment  is  a  product  of 
years  of  specialization  in  float  and 
flying  boat  hull  design  and  construc- 
tion. Sturdily  built  of  finest  materials, 
perfectly  matched  to  the  require- 
ment of  any  type  of  plane,  supremely 
able  in  hurrying  heavy  loads  off  the 
water,  the  dependability  of  EDO 


and  EDO  Floats  is  proverbial 
throughout  aviation. 

Complete  installations  are  prompt- 
ly available  in  15  standard  sizes — 
easily  interchangeable  with  the 
wheel  landing  gear  of  practically 
every  well  known  plane.  More  than 
40  types  of  airplanes  are  licensed 
for  EDO  equipment  in  the  United 
States  or  Canada.  Complete  infor- 
mation will  be  gladly  furnished  on 
request  to  airplane  manufacturers, 
transport  operators  and  private 
owners.  Address:  EDO  Aircraft 
Corporation,  610  Second  Street, 
College  Point,  Long  Island,  N.  Y. 
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(Continued  from  preceding  page) 
and  lift  from  the  wings  increase,  the  in- 
ner portion  of  the  forward  bottom  be- 
comes the  only  part  of  the  float  in  contact 
with  the  water.  In  this  way  the  wetted 
surface  and  consequent  skin  friction  is 
virtually  cut  in  two,  permitting  a  smooth 
and  rapid  acceleration  to  even  the  highest 
take-off  speeds. 

One  of  the  most  radical  changes  in  the 
new  float  is  the  angle  of  vee  or  dead  rise 
on  the  bottom.  Comparatively  flat  bot- 
toms can  normally  be  expected  to  provide 
the  quickest  take-off  but  at  the  same  time 
develop  the  severest  shocks  in  anything 
but  a  perfect  landing  on  smooth  water. 
Present  practice  in  floats  for  commercial 
use  reflects  a  compromise  between  the  op- 
posing factors  with  an  angle  of  from  IS 
to  20  degrees.  This  angle  has  been  step- 
ped up  to  30  degrees  in  the  6075  design, 
with  an  improvement  in  shock  absorbing 
qualities  at  high  landing  speeds  under 
rough  water  conditions. 

In  the  conventional  twin-float  installa- 
tion, the  cross  bars  or  spreader  tubes  are 
used  for  the  purpose  of  carrying  torsional 


stress  between  the  two  floats.  In  the  past 
it  has  been  common  practice  to  use  a  for- 
ward and  a  rear  spreader  tube  to  carry 
these  forces,  but  in  the  new  design  they 
are  all  carried  through  the  forward  mem- 
ber which  is  a  heat-treated  dural  I-beam 
with  a  vertical  depth  of  approximately  five 
feet.  This  beam  is  rigidly  secured  to  the 
forward  portion  of  the  float  and  stream- 
lined with  a  dural  wing  section.  In  the 
model  6075  floats  the  wing  thus  formed 
has  an  area  of  approximately  15  square 
feet.  It  is  capable  of  supporting  a  load  of 
approximately  400  pounds  in  the  case  of 
Colonel  Lindbergh's  Lockheed,  which  is 
just  about  the  added  weight  of  the  normal 
float  gear,  deducting  the  weight  of  the 
wheel  landing  gear. 

The  rigid  forward  spreader  permits  the 
use  of  a  light  pin-joined  streamline  tube 
at  the  rear,  which  need  not  be  designed 
for  bending  stresses,  and  because  of  its 
small  section  materially  reduced  the  wa- 
ter friction  from  spray  under  take-off 
conditions.  Furthermore,  the  wing  sec- 
tion on  the  forward  spreader  tends  to  off- 
set the  slight  nose-heavy  couple  generally 


produced  by  a  normal  float  installation 
and  appreciably  increases  the  take-off 
efficiency  of  the  machine.  The  wing  sec- 
tion also  straightens  out  the  airflow  in  its 
immediate  vicinity  and  tends  to  carry  the 
spray  to  the  rear,  an  effect  which  has- 
been  found  to  be  quite  pronounced  under 
certain  conditions  in  spite  of  the  fact  that 
the  wing  is  considerably  aft  of  the  propel- 
ler. 

The  automatic  rudders,  previously  de- 
scribed in  Aero  Digest,  are  attached  to- 
the  transom  of  the  float  with  a  horizontal 
as  well  as  a  vertical  hinge  and  connected, 
to  the  main  air  rudder  controls  through, 
the  use  of  springs.  They  lie  well  below 
the  bottom  of  the  floats  when  in  the  air 
or  when  taxying  on  the  water  at  speeds- 
low  enough  to  require  their  use,  but  auto- 
matically rise  out  of  the  water  when 
higher  speeds  are  reached.  This  feature 
of  automatic  reefing  provides  a  safeguard 
against  over-control  at  landing  or  take-off 
speeds,  while  the  hinge  at  the  same  time 
permits  them  to  ride  up  over  obstacles  or 
while  backing  in  on  a  sloping  runway 
or  beach.  The  rudders  greatly  increase 
the  maneuverability  of  the  ship  on  the 
water  and  this  effect  has  been  found  in 
the  past  to  be  particularly  desirable  on* 
the  low-wing  monoplane  types. 

A  standard  model  6075  float  installa- 
tion complete  .with  all  attachments  for  a 
Lockheed  Sirius  weighs  approximately 
725  pounds  including  water  rudders, 
mooring  rings  and  anchor  compartment, 
and  adds  approximately  385  pounds  to  the 
plane,  deducting  the  weight  of  the  wheel 
landing  gear  and  tail  skid. 

Specifications  of  Edo  Model  Y-6075 
Floats. 

Length  overall  (without 

rudder)   22  feet  3  inches- 
Height  overall   3  feet  3  inches 

Width  of  each  float         3  feet  0  inches 

Tread  of  floats   9  feet  7  inches- 
Displacement,  each  float  6075  pounds 

Weight  of  floats   570  pounds 

Weight  of  attachment  struts  242  pounds 
Weight  of  landing  gear  (re- 
moved)   330  pounds 

Net  weight  added   382  pounds 

Another  important  feature  of  the  plane 
is  the  Wright  Cyclone  engine  with  which 
it  is  powered.  Normally  rated  at  575 
horsepower,  the  particular  powerplant  to 
be  used  has  been  stepped  up  to  deliver 
680  horsepower  at  2,100  revolutions  per 
minute.  This  increase  has  been  accom- 
plished by  the  use  of  a  supercharger  and 
enlarged  cylinders.  In  most  other  re- 
spects the  engine  is  the  standard  Cyclone 
model,  a  nine-cylinder  radial  air-cooled 
type.  The  cylinder  barrels  are  of  steel 
with  integral  fins  screwed  and  shrunk 
into  aluminum  alloy  heads.  The  valve 
seats  are  of  aluminum,  bronze  inserted 
in  the  head  with  75  degrees  including 
angle  between.  The  exhaust  valve  guide 
is  of  steel  and  the  inlet  valve  guide  of 
bronze,  both  shrunk  into  the  cylinder 
(Continued  on  following  page) 
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^4  pleasant  flight,  Colonel! 


U.  S.  HAMMERED  PISTON  RING  CO. 

PATERSON,  NEW  JERSEY 


U.  S.  Special  Aviation  rings  hold  compression  under  abnor- 
mal heat,  have  no  hammer  marks  or  fractured  metal  and 
have  a  true  circle,  flat  surface  and  uniform  wall  thickness. 
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{Continued  from  preceding  page) 
head.  The  exhaust  valves  are  salt-filled. 
The  pistons  are  of  aluminum  alloy  with 
four  rings  above  and  one  below  the  gud- 
geon pin. 

The  master  connecting  rod  is  machined 
from  one  forging.  A  steel  sleeve,  lined 
with  anti-friction  metal,  is  pressed  and 
pinned  into  big-end  to  form  a  bearing. 
The  master  and  auxiliary  rods  are  of 
I-section.  The  gudgeon  pins  float  in  lit- 
tle ends  and  in  pistons. 

The  crankshaft  is  of  the  single-throw 
split  type,  to  permit  use  of  a  solid  big-end 
master  rod.  It  runs  in  one  plain  journal 
(front),  one  roller  bearing  (rear)  and 
one  ball  thrust  bearing  in  the  nose  of  the 
crankcase. 

The  crankcase  is  of  the  barrel  type 
of  heat-treated  aluminum  alloy  casting. 
It  incorporates  a  separate  chain  gear 
casing  in  front  and  an  annular  induc- 
tion chamber  at  the  rear.  The  front  sec- 
tion supports  the  ball  thrust  face.  The 
rear  section  carries  auxiliary  gears  and 
mountings. 

The  valve  gear  is  a  two-row  cam  disc 
running  concentric  with  the  crankshaft, 
at  one-eighth  crankshaft  speed,  in  the  in- 
termediate section  of  the  crankcase.  The 
valves  are  operated  through  roller  tap- 
pets, enclosed  push  rods  and  enclosed 
overhead  rocker  gear. 

One  Stromberg  NAY7A  carburetor 
feeds  the  induction  chamber,  which  con- 
tains a  General  Electric  supercharger 
impeller  geared  to  run  at  10.5  times 
crankshaft  speed. 

Lubrication  is  by  means  of  the  normal 
dry  sump  system.  A  quadruplex  oil  pump 
unit,  with  three  scavenger  and  one  pres- 
sure unit  (gear  type)  is  used. 

Ignition  is  by  two  Scintilla  VAG-9D 
magnetos  mounted  on  the  rear  crankcase 
cover  and  supplying  front  and  rear  spark 
plugs  in  each  cylinder. 

Drives  and  mountings  are  provided  on 
the  rear  crankcase  cover  for  fuel  pump, 
starter,  dynamo  and  tachometer  drives. 


ABSOLUTE  CEILING 
CHART  FOR  PLANES 

""THE  derivation  of  a  chart  for  estimating 
■*■  the  absolute  ceiling  of  an  airplane  is  dis- 
cussed in  N.A.C.A.  Report  368,  by  Walter 
S.  Diehl.  This  chart  may  be  used  in  con- 
junction with  the  usual  curves  of  power 
required  and  power  available  as  an  accurate 
substitute  for  extended  calculation,  or  it  may 
be  used  in  the  estimation  of  absolute  ceiling 
when  power  curves  are  not  available. 

Report  368  may  be  obtained  upon  request 
from  the  National  Advisory  Committee  for 
Aeronautics,  Washington,  D.  C. 


PRESSURE    EFFECT  IN 
THE  GASEOUS  EXPLO- 
SIVE REACTON 

A  STUDY  of  the  gaseous  explosive  re- 
action,,  the  source  of  power  in  gas 
engines,  has  been  in  progress  at  the  Bureau 
of  Standards  for  a  number  of  years  as  one 
of  the  projects  undertaken  at  the  request 
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and  with  tne  support  of  the  National  Ad- 
visory Committee  for  Aeronautics.  In 
N.A.C.A.  Report,  372,  by  F.  W.  Stevens, 
the  effect  of  pressure  on  the  rate  of  propa- 
gation of  the  explosive  reaction  zone  and 
on  the  rate  of  energy  liberation  during  the 
progress  of  the  reaction  is  considered  from 
a  physico-chemical  standpoint.  The  exten- 
sive experimental  data  on  which  the  report 
is  based,  are  drawn  from  the  explosive  re- 
action of  a  large  number  of  fuels,  covering 
reaction  orders  from  three  to  fifteen.  Dur- 
ing their  reaction  these  fuels  were  subjected 
to  wide  ranges  of  pressure  and  of  other 
physical  conditions  usually  imposed  on  the 
reaction  by  its  industrial  applications. 

As  a  result  of  these  studies,  there  have 
been  brought  out  a  number  of  important 
fundamental  characteristics  of  the  explosive 
reaction  indicating  that  the  basal  processes 
of  the  transformation  are  much  simpler  and 
correspond  more  closely  to  the  general  laws 
and  principles  of  ordinary  transformations 
than  is  usually  supposed. 

Report  372  may  be  obtained  upon  request 
from  the  National  Advisory  Committee  for 
Aeronautics,  Washington,  D.  C. 


PERFORMANCE  OF 
SUPERCHARGERS 

TP  HE  comparative  performance  of 
superchargers  is  discussed  in  N.  A. 
C.  A.  Report  384,  by  Oscar  W.  Schey. 
The  comparison  is  presented  on  the 
basis  of  the  power  required  to  com- 
press the  air  at  a  definite  rate,  and 
on  the  basis  of  the  net  engine  power  de- 
veloped at  altitudes  from  0  to  40,000 
feet.  The  investigation  included  geared 
centrifugal,  turbine-driven  centrifugal, 
Roots,  and  vane-type  superchargers.  A 
brief  discussion  of  the  mechanical  limita- 
tions of  each  supercharger  is  included. 

The  results  show  that  for  critical  alti- 
tudes below  20,000  feet  there  is  a  maxi- 
mium  difference  of  about  six  per  cent 
between  the  amounts  of  net  engine  power 
developed  by  the  various  types  of  super- 
chargers when  ideal  methods  of  control 
are  employed;  and  for  critical  altitudes 
above  20,000  feet  an  engine  develops  con- 
siderably more  power  when  equipped 
with  a  turbocentrifugal  supercharger 
than  with  any  other  type. 
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The  "Cyclone"  engine  in  Colonel  Lindbergh's  Lockheed 
is  equipped  with  Breeze  Radio  Shielding 


WHEN  Colonel  and  Mrs.  Lindbergh  take  off 
for  the  Orient  their  Lockheed  "Sirius"  will 
carry  the  latest  in  radio  receiving  and  trans- 
mitting apparatus.  They  will  be  able  to  maintain  regu- 
lar contact  with  ships  at  sea  and  along  the  coast  and 
with  stations  in  this  and  foreign  countries,  keeping  a 
constant  check  on  weather  conditions  and  direction. 
To  eliminate  interference  from  the  ignition  system 
Colonel  Lindbergh's  Wright  "Cyclone"  engine  is 
equipped  with  Breeze  Radio  Shielding.  Breeze  Shield- 
ing is  the  conduit  type  which  eliminates  radio  inter- 
ference and  protects  the  ignition  cable  from  wear,  tear 
and  breakage  due  to  exposure  and  makes  it  impervious 
to  liquids,  including  oil,  water,  gasoline,  kerosene,  etc. 
This  is  especially  important  in  seaplane  flying,  where 
spray  might  cause  ignition  trouble  or  affect  radio  com- 
munication. 

Breeze  Radio  Shielding  is  the 
only  complete  shield. 
Breeze  Radio  Shielding  represents  con- 
siderable research  and  experimental  work, 
involving  long  study  of  the  aircraft  in- 


TREE 


dustry's  problems.  Particular  attention  was  given  to 
sturdy  construction  and  quick  servicing.  Breeze 
Shielding  has  been  thoroughly  tested  by  aircraft  and 
engine  manufacturers  and  airline  operators.  Among 
those  prominent  in  the  industry  who  are  using  this 
shielding  at  the  present  time  are  Wright,  Pratt  & 
Whitney,  Lycoming,  Ford,  Bellanca,  Sikorsky,  Stinson, 
N.A.T.,  Northwest  Airways,  Century  Airlines  and 
others. 

We  are  proud  of  the  fact  that  Colonel  Lindbergh  is 
using  Breeze  Radio  Shielding  as  a  part 
of  his  important  equipment.  This  we 
consider  the  finest  recommendation  to 
others  who  use,  or  contemplate  the  use 
of,  radio  in  their  flying  operations. 


U.  S.  and  Foreign  Patent  Applications  Pending 

Each  Breeze  Radio  Shield  is  designed  for  a  particular  make  of  engine.  A  table 
of  weights  for  the  different  engines  will  be  sent  promptly  to  interested  parties. 

Consult  our  Engineering  Department  on  all  your  Shielding  and  Bonding  Problems 

BREEZE  CORPORATIONS,  Inc. 


Contractors  to  the  United  States  Army  and  Navy 


28  SOUTH  SIXTH  STREET 


NEWARK,  NEW  JERSEY 
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ENGINE  METALS 

Engineering  Requirements  in  the  Automotive 
Industry  tor  Metals  Operating  at  High  Tempera- 
tures. A.  L.  Boegehold  and  T.  B.  Johnson.  A.  S. 
T.   M.   Symposium.  Preprint. 

PART  I  of  this  paper  deals  with  automo- 
bile and  Diesel  engines  and  discusses  the 
properties  required  in  metals  used  for  pis- 
tons, valves,  valve  springs,  cylinders  and 
bearings.  The  good  and  bad  properties  of 
cast-iron,  aluminum  alloys  and  magnesium- 
base  and  other  light  alloys  for  pistons  are 
taken  up  in  detail. 

Part  II  is  devoted  to  aviation  engines  and 
is  written  by  the  Chief  of  the  Materiel  Sec- 
tion of  the  Materiel  Division  of  the  Air 
Corps.  Tables  give  the  maximum  tempera- 
tures for  various  materials  used  in  high- 
performance  engines  and  the  properties  of 
materials  operating  at  elevated  temperatures 
in  aircraft  engines.  The  author  deals  prin- 
cipally with  cylinders,  pistons,  valve  seats, 
valves,  valve  guides,  exhaust  piping,  super- 
charger turbine  buckets,  and  main  and  con- 
necting-rod bearings. 

The  requirements  for  a  satisfactory  valve, 
not  requiring  lubrication  or  internal  cooling, 
are  listed  as  follows :  The  physical  proper- 
ties at'  room  temperature  shall  not  be  affected 
by  repeated  heating  to  1,600  degrees  Fah- 
renheit and  cooling  in  air.  The  material 
shall  not  warp  or  become  brittle  at  any 
temperature  between  room  temperature  and 
1 ,600  degrees  Fahrenheit.  The  tensile  strength 
at  1,600  degrees  Fahrenheit  shall  not  be  less 
than  25,000  pounds  per  square  inch.  The 
tip  hardness  at  room  temperature  shall  not 
be  less  than  75  degrees  scleroscope.  The 
stem  and  head  hardness  at  room  temperature 
shall  not  be  less  than  52  Rockwell  hardness, 
"C"  scale.  The  Izod  impact  value  at  room 
temperature  shall  not  be  less  than  10  and 
between  1,000  and  1,600  degrees  Fahrenheit 
shall  not  be  less  than  25  foot  pounds.  The 
steel  shall  not  corrode  in  the  air  or  in  the 
presence  of  exhaust  gases  or  condensed  com- 
bustion products  formed  by  gasoline  contain- 
ing 10  cubic  centimeter  per  gallon  of  tetra- 
ethyl  lead  ethyl-dibromide  at  any  tempera- 
ture below  1,600  degrees  Faherenheit. 


ALUMINUM  AND  MAGNESIUM 
ALLOYS 

The  Mechanical  Properties  of  Aluminum  and 
Magnesium  Alloys  at  Elevated  Temperatures, 
R.  L.  Templin  and  D.  A.  Paul.  A.  S.  T.  M. 
Symposium,  Preprint. 

'THHE  more  recent  and  representative  test 
data  secured  from  short-  and  long-time 
tests  of  aluminum  and  magnesium  alloys  at 
different  temperatures  are  discussed  by  the 
Chief  Engineer  of  Tests  and  the  Research 
Engineer  of  the  Aluminum  Company  of 
America.  Specific  examples  of  the  changes 
produced  by  different  methods  of  manufac- 
ture, change  of  composition  and  thermal 
treatment  are  given.  In  taking  up  tensile 
properties  of  aluminum  alloys  at  tempera- 
tures below  normal,  the  author  states  that  at 
such  temperatures  both  strength  and  ductility 
of  aluminum  alloys  seem  higher  than  at  or- 
dinary temperatures.    He  points  out  that  all 


By  Elsa  Gardner 


Abstracts  of  papers  presented  during 
the  Annual  Meeting  of  the  Oil  and  Gas 
Power  Division  of  the  American  Society 
of  Mechanical  Engineers,  June  23  to  26, 
at  the  University  of  Wisconsin;  during 
the  Summer  Meeting  of  the  Society  of 
Automotive  Engineers,  June  14  to  IS,  at 
White  Sulphur  Springs,  W.  Va.;  and  dur- 
ing the  Thirty-fourth  Annual  Meeting  of 
the  American  Society  of  Testing  Mate- 
rials, June  22  to  26,  at  Chicago,  including 
the  Symposium  on  the  Effect  of  Tempera- 
ture on  the  Properties  of  Metals  held 
with  the  American  Society  of  Mechani- 
cal Engineers.  The  papers  selected  for 
reviewing  are  those  of  interest  to  de- 
signers and  manufacturers  of  aircraft 
engines. 


metals  commonly  alloyed  with  aluminum  in- 
crease its  strength  at  elevated  temperatures. 
In  comparing  wrought  aluminum  alloys  with 
cast  alloys,  the  author  considers  that  the  for- 
mer are  affected  by  temperatures  in  about 
the  same  manner  as  the  cast  alloys,  but  that 
wrought  alloys  are  more  susceptible  to  the 
changes  produced  by  the  high  temperatures. 


WIRE  TESTS 

Fatigue  Testing  of  Wire,  S.  M.  Shelton.  A.  S. 
T.    M.  Preprint. 

'"p  HE  result  of  tests  of  high-carbon,  heat- 
treated  galvanized  steel  wire,  of  the  same 
wire  with  zinc  coating  removed,  and  of  a 
low-carbon  steel  wire  are  discussed  by  the 
Junior  Metallurgist  of  the  U.  S.  Bureau  of 
Standards.  The  endurance  limits  deter- 
mined from  test  coupons  with  machined  sur- 
faces out  from  a  structural  member  cannot 
be  relied  upon  as  the  true  fatigue  limit  of  the 
structural  member.  A  method  is  described 
for  the  determination  of  the  fatigue  limit  of 
wire  in  its  structural  shape  and  condition. 
The  specimens  used  were  long  enough  to  ob- 
tain sufficient  increase  in  fibre  stress  in  the 
medial  transverse  plane  of  the  specimen 
without  reducing  its  cross-sectional  area. 

It  was  concluded  that  a  galvanized  coating 
had  a  deleterious  effect  on  the  apparent 
fatigue  limit  of  a  high-carbon  heat-treated 
steel  wire.  The  endurance  limit  of  a  low- 
carbon  steel  was  appreciably  higher  than  the 
fatigue  limit  of  a  wire  made  from  the  same 
material.  The  author  considers  that  the 
possibility  of  using  the  method  for  fatigue 
testing  of  other  structural  shapes  such  as 
pipes  and  tubes  deserves  further  investiga- 
tion. 


WELD  TESTS 

Fatigue  Tests  of  Weld  Metal.  R.  E.  Peterson 
and  C.  H.  Jennings.    A.  S.  T.  M.  Preprint. 

pATIGUE  test  data  are  given  on  weld 
metal  proper,  covering  the  effects  or  ma- 
chining, annealing,  and  peening.  A  particu- 
lar feature  of  this  investigation  is  the  devel- 
opment of  a  rough  (not  machined)  weld 
metal  fatigue  test  specimen.  It  is  hoped  that 
from  the  data  indicated,  the  analysis  of  de- 
sign   of    joint    proposed    for  dynamically 


stressed  weld-fabricated  structures  can  be 
performed  logically  in  all  cases. 

It  was  concluded  that  for  a  one-inch  dia- 
meter weld-metal  specimen,  hand  welded,  the 
direction  of  deposition  of  weld  metal  did  not 
have  a  large  effect  on  fatigue  strength. 
Rough  (not  machined)  weld  metal  had  a 
higher  endurance  limit  than  machined  and 
polished  weld  metal.  Annealing  at  1,000  de- 
grees Fahrenheit  did  not  greatly  change  the 
fatigue  strength  of  rough  weld  metal.  An- 
nealing at  1,700  degrees  Fahrenheit  resulted 
in  a  coarser  grain  structure  and  a  lower 
fatigue  strength.  Peening  increased  the 
fatigue  strength  of  rough  weld  metal ;  peen- 
ing the  outer  layer  only  was  as  effective  as 
peening  each  layer  successively: 


LOW  TEMPERATURE  EFFECT  ON 
METALS 

Effect  of  Low  Temperatures  on  Metals  and 
Alloys,  H.  W.  Russell.    A.  S.  T.  M.  Symposium 

Preprint. 

A  VAILABLE  information  on  the  proper- 
ties  of  metals  and  alloys  when  sub- 
jected to  a  low  temperature  such  as  those 
sometimes  encountered  in  aircraft  service  in 
summarized.  In  addition  to  mechanical  pro- 
perties at  low  temperature,  other  properties 
more  in  the  domain  of  pure  physics  are  in- 
cluded. Iron,  carbon-steel,  nickel-steel, 
nickel-chromium,  iron-nickel,  cobalt,  copper, 
brass,  nickel-brass,  aluminum,  duralumin, 
and  magnesium  alloys  were  tested. 

Impact  values  at  low  temperatures  re- 
ceived a  relatively  large  amount  of  attention 
and  the  tables  given  deal  with  Guillery  im- 
pact resistance  and  hardness,  and  Charpy 
impact  resistance  of  some  steels  and  magne- 
sium alloys.  Tables  also  cover  chemical 
analysis  of  material,  treatment  of  materials, 
tension  test  results,  Brinnel  hardness  tests, 
fatigue  tests  at  low  temperatures,  low-temp- 
erature properties  of  cast  iron,  variation 
of  modulus  of  rigidity  with  temperature, 
volume  compressibility  of  some  metallic  ele- 
ments, coefficients  of  thermal  expansion  for 
pure  metals,  and  mean  coefficients  of  ther- 
mal expansion  of  alloys. 

It  is  concluded  that  with  decrease  of  tem- 
perature, in  general,  the  yield  point,  tensile 
strength,  hardness,  endurance  limit,  modulus 
of  elasticity,  thermal  conductivity,  and  elec- 
trical conductivity  increased  while  the  elon- 
gation, reduction  of  area,  impact  resistance, 
compressibility,  thermal  expansion  and  spe- 
cific heat  decreased. 


OIL  ENGINE  SPRAY  DISPERSION 

Dispersion  of  Sprays  in  Solid-Injection  Oil  En- 
gines, K.  J.  DeluhaSE.    A.  S.  M.  E.  Preprint. 

""pHE  results  of  experiments  made  at  the 
1  Engineering  Experiment  Station,  Penn- 
sylvania State  College,  of  which  the  author 
is  an  assistant  professor,  are  described.  The 
purpose  of  one  experiment  was  to  determine 
whether  atomization  was  due  to  the  friction 
of  jet  with  the  air,  while  another  was  made 
to  find  out  whether  the  oil  particles,  during 
their  passage  through  the  nozzle,  became 
charged  with  static  electricity  owing  to  fric- 
tion, which  might  have  contributed  to  their 
(Continued  on  following  page) 
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A  DVERSE  weather  may  suddenly  overtake  the 
airplane  thus  obscuring  the  natural  horizon. 
Under  these  conditions,  determination  of  the 
plane's  attitude  from  interpretation  of  the  usual 
instruments  becomes  extremely  difficult.  Loss  of 
control  may  result. 

The  Sperry  Horizon/  a  gyroscopic  instrument  de- 
fines the  exact  position  of  the  natural  horizon,  making 
flying  in  fog,  clouds,  or  darkness,  simple  and  safe. 

There  are  now  more  than  300  Horizons  in  service. 


SPERRY  GYROSCOPE  CO.,/, 


BROOKLYN    -    NEW  YORK 
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(Continued  from  preceding  page) 
dispersion  as  a  consequence  of  electric  re- 
pulsion. 

Details  of  the  tests  and  equipment  em- 
ployed in  the  general  research  being  carried 
out  at  the  Station  on  the  dependence  of 
spray  properties  on  the  various  governing 
factors  are  discussed.  A  means  for  deriving 
the  percentage  of  spray  passing  through  a 
precombustion  chamber  aperture,  and  the 
theoretical  boundary  of  burning  from  the 
spray  charts  is  shown. 

The  conclusion  reached  from  the  results 
of  the  tests  were  as  follows :  The  dispersion 
became  more,  even  when  the  injection  pres- 
sure was  increased,  when  the  oil  viscosity 
was  decreased,  and  when  the  air  density  was 
increased.  The  cone  angle  increased  with 
increasing  oil  pressure,  increasing  air  dens- 
ity, and  decreasing  viscosity  of  oil.  A  larger 
percentage  of  oil  reached  a  given  distance  in 
a  spray  having  a  slenderer  spray  cone.  The 
author  considers  that  the  experimental  meth- 
od described  and  the  procedure  of  evaluation 
developed  are  easy  to  apply,  and  that  the  re- 
sults give  a  ready  means  of  judging  the 
spray  from  the  point  of  view  of  its  applica- 
bility in  an  engine.  It  is  recommended  as  a 
useful  tool  in  development  work  on  oil-injec- 
tion engines. 


L-HEAD  DIESEL  ENGINE 

Development  of  a  High-Speed  L-Head  Diesel 
Engine,  M.  Hofmann.    A.  S.  M.  E.  Preprint. 

'  I  HE  design  of  a  new  high-speed  Diesel 
engine  developed  by  the  Waukesha  Mo- 
tor Company  is  discussed  by  the  Chief  Die- 
sel Engineer  of  that  company.  The  author 
states  that  Diesel  designers  have  called  it  an 
impossibility  to  make  an  L-head  combustion 
chamber  of  the  Diesel  type  with  its  high 
compression  ratio  necessary  for  compression 
ignition,  without  unduly  restricting  the  vol- 
umetric efficiency.  Evidence  is  submitted  in 
this  paper  to  prove  that  it  is  quite  possible 
to  design  such  a  combustion  chamber  with  a 
compression  ratio  of  about  14  to  1,  and  a 
volumetric  efficiency  equal  to  that  of  an 
average  L-head  gasoline  engine. 

Among  the  advantages  over  the  overhead- 
valve,  are  included  :  simplified  valve-gear  and 
head  construction,  reduction  in  height,  high 
degree  of  turbulence,  and  lower  excess  air 
coefficient.  The  importance  of  the  effects  of 
turbulence  during  the  exhaust  stroke  is  em- 
phasized. Another  novel  feature  of  the 
Waukesha  L-head  Diesel,  is  that  fact  that  it 
can  be  started  and  operated  as  a  gasoline 
engine  with  about  one-fifth  of  its  normal 
Diesel  power  output.  After  the  Diesel  is 
started  on  the  Otto  cycle,  fuel  oil  is  auto- 
matically pumped  through  the  whole  injec- 
tion system  at  atmospheric  pressure,  ejecting 
any  air  present  in  the  fuel  lines  before  the 
motor  is  shifted  to  Diesel  operation. 


ENGINE  VALVES 

Experiments  on  the  Flow  of  Air  Through  Engine 
Valves,  E.  S.  Dennison,  T.  C.  Kuchler,  D.  W. 
Smith.    A.  S.  M.  E.  Preprint. 

■THE  resistance  of  air  flow  through  poppet 
valves  was  tested  by  the  authors  who 
are,  respectively,  the  Section  Engineer  of 
the  Four-Cycle  Oil-Engine  Section  of  the 
Westinghouse  Electric  and  Manufacturing 
Company,  and  engineers  of  the  Oil-Engine 


Division  of  that  company.  The  experiments 
which  they  describe  include  flow  in  both  in- 
let and  exhaust  directions,  and  the  ranges  of 
valve  opening  and  of  pressure  head  extend 
to  or  beyond  the  limits  utilized  in  practice. 
Individual  valves  were  tested  variously 
mounted,  and  pairs  of  valves  were  tested  as 
grouped  in  an  actual  design.  The  experi- 
ments have  been  extended  in  an  effort  to 
improve  the  flow  characteristics  of  the  pop- 
pet valve  by  modification  of  its  shape  and 
that  of  the  valve  approaches. 

The  authors  draw  the  following  conclu- 
sion :  Inlet  valves  of  conventional  types  per- 
form in  engine  assembly  approximately  as  they 
do  in  model  tests.  The  results  of  Tanaka  and 
those  of  the  present  experiments  are  suitable 
for  design  purposes.  Exhaust  valve  tests  on 
models  are  misleading  unless  the  possible 
extent  of  diffuser  action  is  known  and  under- 
stood, and  such  action  should  be  eliminated 
or  made  to  correspond  to  actual  engine  con- 
ditions. Improvement  in  valves  may  be  ef- 
fected by  designing  the  flow  path  as  a  dif- 
fuser. This  may  be  done  locally  at  the  valve 
head  or  seat,  or  in  the  passage  above  the 
valve,  or  in  both  ways.  Preferably  both 
methods  should  be  combined  in  the  exhaust 
valve  and  passage  design. 


DOUBLE-ACTING  DIESEL 
ENGINE 

Development  of  the  Double-Acting  Engine, 
L.  R.  Ford.    A.  S.  M.  E.  Preprint. 

\I7HILE  this  paper  deals  with  the  de- 
V*  velopment  of  the  Diesel  double-acting 
engine  for  large  power-plant  work,  it  was 
thought  that  on  account  of  the  difficulties 
encountered  in  double-acting  engine  design, 
especially  in  the  two-cycle  types,  it  might  be 
worth  while  to  those  interested  in  the  design 
of  double-acting  two-cycle  high-speed  Diesei 
engines.  Design  features  of  the  Burmeister 
and  Wain  double-acting  two-cycle  18,500- 
b.hp.  engine,  and  the  Worthington,  Deutsche- 
Werke,  Mcintosh  and  Seymour,  M.A.N., 
A.E.G.,  Richardson- Westgarth,  Earle,  and 
Krupp  engines  are  discussed.  The  author 
consideres  that  at  present  the  two-cycle  type 
has  forged  ahead  of  the  four-cycle  design  for 
power-plant  work. 


COMBUSTION  CHAMBERS  FOR 
HEAVY  OIL  ENGINES 

The  Quiescent  Combustion  Chamber,  J.  A. 
Spanogle.     A.  S.  M.  E.  Preprint. 

TP  HE  material  in  the  discussion  reported 
was  obtained  from  performance  tests  of 
a  single-cylinder  test  unit  with  a  combustion 
chamber  that  seemed  best  suited  to  operation 
without  effective  air  flow.  The  work  was 
done  by  the  staff  of  the  National  Advisory 
Committee  for  Aeronautics  at  the  Langley 
Memorial  Aeronautical  Laboratory  in  the 
course  of  the  general  program  for  investiga- 
tion the  possibilities  and  limitations  of  the 
compression-ignition  fuel-injection  engine  as 
a  source  of  power  for  aircraft. 

The  simplest  type  of  combustion  chamber 
is  naturally  the  quiescent  combustion  cham- 
ber, and  the  simplest  injection  orifice  is  the 
round  hole.  These  two  forms  were  the  basis 
of  the  investigation,  and  the  main  series  of 
test  were  directed  at  the  determination  of  a 
method  for  obtaining  the  optimum  combina- 
tion of  these  elements. 


The  two  great  factors  in  obtaining  im- 
proved performances  for  a  compression-igni- 
tion fuel-injection  engine  are  the  control  of 
distribution  and  control  of  combustion.  For 
the  distribution  of  the  fuel  to  the  air  in  the 
quiescent  combustion  chamber  by  means  of 
multiple-orifice  injection  nozzles,  these  tests 
gave  a  principle  which  might  be  followed  in 
the  design  of  nozzles  and  show  some  of  the 
difficulties  encountered.  For  the  control  of 
combustion,  these  tests  gave  indications  of 
the  possibilities  for  control  of  rate  of  pres- 
sure rise  through  the  control  of  rate  of 
combustion  and  showed  that  the  rate  of  fuel 
injection  is  not  particularly  important  in  in- 
fluencing the  rate  of  combustion,  and,  there- 
fore, the  rate  of  pressure  rise  for  high-speed 

operation.   

ENGINE  VALVES 

Recent  Developments  in  Poppet  Valves,  A.  T. 
ColwelL     S.  A.  E.  Preprint. 

""I""  HE  author,  who  is  chief  engineer  of 
A  Thompson  Products,  traces  the  path 
which  valve  development  has  followed  with 
a  list  of  materials  and  a  description  of  meth- 
ods of  cooling.  He  remarks  that  the  point 
where  the  stem  joins  the  head  is  the  hottest 
part  of  the  valve,  and  gives  illustrations  of 
a  shield  for  this  point  and  of  a  shroud  to  pro- 
tect the  end  of  the  valve-stem  guide.  He 
compares  salt  and  sodium  cooling,  and  de- 
scribes methods  of  sealing  the  coolant  in 
place. 


AIR-COOLED  CYLINDER  HEADS 

Air-Cooled  Cylinder-Head  Design,  R.  Chilton. 
S.  A.  E.  Preprint. 

HE  requirements  for  good  cooling  of 
cylinder  heads  in  air-cooled  engines  are 
discussed  by  the  consulting  engineer  of 
Wright  Aeronautical  Corporation.  The  re- 
lation between  head  temperatures  and  power 
ratings  is  pointed  out.  In  speaking  of  cowl- 
ing, the  author  remarks  upon  the  encourag- 
ing results  obtained  in  initial  experiments  in 
conjuction  with  baffles  aimed  at  forcing  the 
air  to  wash  the  entire  length  and  depth  of 
every  fin.  Temperature  reductions  of  100 
degrees  Fahrenheit  have  been  realized  in 
tests  by  means  of  baffles  on  uncowled  en- 
gines and  further  reductions  are  indicated 
from  the  increased  velocities  due  to  the  spin- 
ner cowl.  With  complete  baffles  resraining 
the  air  flow  to  the  finned  periphery  only,  a 
J -6  engine  was  well-cooled  through  a  15-. 
inch-diameter  entrance  hole,  which  corre- 
sponds to  a  one-inch-wide  exit  annulus,  giv- 
ing an  almost  perfect  streamline  when  the 
entrance  is  in  the  spinner  ahead  of  the  pro- 
peller. 

The  author  also  suggests  tests  to  be  made 
in  connection  with  the  research  on  air  cool- 
ing initiated  by  the  N.A.C.A.  In  discussing 
detonation,  the  author  considers  that  the 
limit  to  possible  power  output  is  set  by  de- 
tonation, which,  with  a  given  fuel,  depends 
upon  the  cylinder-head  temperatures.  He 
also  suggests  that  as  cylinder-head  tempera- 
tures are  the  basic  index  of  operating  condi- 
tions of  air-cooled  engines,  a  head  thermo- 
couple instrument  should  be  standard  equip- 
ment on  every  airplane  and  pilots  should  be 
trained  to  respect  head  temperatures  as 
much  as  they  now  do  oil  pressures  and  tem- 
peratures. Much  higher  ratings  and  cruis- 
ing speed  could  then  be  used  with  assurance 
under  all  normal  conditions. 
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To  the 

ARMY  AIR  CORPS 

Congratulations 

From  the  furrows  of  their  fields  men  looked  aloft  in  wonder; 
in  country  road  and  city  street,  on  the  roofs  of  towering  sky- 
scrapers, millions  watched  with  soaring  pride  as  your  great 
armada  of  the  air  swept  by  on  thundering  wings. 

With  equal  pride  and  full  realization  of  your  accomplish- 
ment, we  whose  lives  are  devoted  to  aviation  take  this  oppor- 
tunity of  offering  our  congratulations  on  the  success  of  the 
1931  Army  Air  Corps  Exercises. 

The  executive,  administrative  and  flying  personnel  and  the 
ground  organization  showed  a  peak  of  efficiency,  and  the 
equipment  a  mechanical  perfection,  that  mark  significant  prog- 
ress since  the  World  War. 

With  congress  and  the  people  of  this  country  we  rejoice  in 
this  fitting  climax  to  the  five-year  army  program  of  the  avia- 
tion branch  of  our  national  defense. 


FOKKER  AIRCRAFT  CORPORATION  OF  AMERICA 

Division  of  General  Aviation  Corporation 
GENERAL     MOTORS      BUILDING,      NEW  YORK 
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KELLETT   side-by-side  AUTOGIRO 


For  over  two  years  the  Kellett  Aircraft 
Corporation,  affiliated  with  the  Luding- 
ton  group  in  Philadelphia,  has  been  de- 
veloping an  Autogiro  under  the  Cierva 
patents,  to  supply  the  modern  demand  for 
an  aircraft  that  could  be  flown  by  almost 
any  one  and  that  would  not  require  the 
use  of  an  airport  for  its  operation. 

The  Kellett  Autogiro,  although  de- 
signed and  built  by  a  group  having  long 
experience  in  the  airplane  industry,  is 
not  an  airplane  and  is  not  intended  to 
replace  the  airplane,  nor  to  compete  with 
it  on  a  speed-performance  basis. 

The  present  models  are  not  designed 
for  high  speed  flight,  having  a  top  speed 
of  only  100  miles  per  hour,  but  their  real 
utility  lies  in  their  ability  to  land  with 
practically  no  forward  speed,  to  fly 
slowly  and  at  low  altitude  with  security, 
and  to  operate  out  of  fields  not  accessible 
to  airplanes. 

Although  the  K-2  has  an  excellent 
gliding  angle,  this  is  not  of  great  im- 
portance. Its  ability  to  descend  verti- 
cally permits  the  operator  to  fly  at  high 
altitude  to  the  very  edge  of  his  land- 
ing place,  select  the  exact  spot  upon 
which  he  will  land  and  glide  down  to  it 
at  a  very  steep  angle  if  he  so  chooses, 
and  to  correct  or  alter  that  angle  in  con- 
formance with  weather  conditions  and  to 
land  deliberately  with  ample  time  for  ob- 
servation of  all  details. 

Vertical  landings  are  considered  more 
or  less  as  stunt  or  emergency  landings. 
Normal  Autogiro  landing  involves  glid- 
ing to  the  earth  at  an  angle  of  about  45 
degrees,  followed  by  the  use  of  the  rotor 
system  as  an  air  brake  to  reduce  speed 


to  approximately  ten  or  twelve  miles 
per  hour  so  that  the  use  of  brakes  in 
landing  at  this  speed  brings  the  craft  to 
a  stop  usually  in  about  its  own  length. 
The  speeds  mentioned  here  refer  to  speed 
in  still  air,  so  that  it  can  be  seen  that 
one  can  make  a  normal  landing,  for  in- 
stance, against  a  ten-mile  wind,  with  no 
forward  speed  relative  to  the  ground. 

The  K-2  is  a  two-seater,  where  the 
passenger  and  driver  sit  side  by  side  as 
in  an  automobile.  A  dual  control  system 
simplifies  flying  instructions  in  this  ship. 
The  cockpit  of  the  Autogiro  is  about  as 
wide  as  the  front  seat  of  the  average 
automobile.  It  is  so  cowled  in  that  one 
is  well-protected  from  the  wind  and  con- 
versation can  be  carried  on. 

Although  the  Kellett  Autogiro  follows 
very  closely  the  fundamental  Cierva  the- 
ory, the  result  of  much  development  work 
is  seen  in  many  items  of  the  structure. 
For  instance,  the  undercarriage  and  fixed 
wings  are  supported  entirely  by  steel 
struts,  without  the  use  of  any  external 
wires.  Also  the  wheels  are  set  twelve  feet 
apart  and  are  provided  with  long  travel 
oleo  shock  absorber  struts,  which 
cushion  the  landing  forces  so  that  even 
vertical  landings  may  be  made. 

Fuselage 

The  fuselage  frame  of  the  Kellett  K-2 
is  built  entirely  of  chrome-molybdenum 
steel  tubing  welded  together  as  a  unit. 
Although  this  fuselage  resembles  a  con- 
ventional airplane  fuselage,  on  close  in- 
spection it  is  found  to  differ  quite  radi- 
cally, for  the  loading  of  an  Autogiro 
fuselage  in  flight,  as  well  as  in  landing 


conditions,  is  quite  different  from  that 
of  an  airplane. 

A  triangular  structure  projects  from 
the  lower  part  of  the  fuselage  to  carry 
the  hinge  points  of  the  very  wide  tread 
undercarriage.  This  structure  also  gives 
a  very  stiff  fuselage  in  spite  of  the  wide 
cockpit.  In  making  vertical  landings  it 
is  obviously  essential  that  the  shock  ab- 
sorber action  of  the  wheels  be  vertical, 
for  if  the  wheels  were  to  spread  as  in 
an  airplane  the  side  loading  on  the  tires 
would  be  too  great.  This  low  hinge  point 
on  the  Kellett  Autogiro  permits  the  use 
of  a  tubular  strut  construction  through- 
out without  wires  and  stays. 

Fixed  Wing 

The  fixed  wing  of  the  K-2  is  of  larger 
dimension  than  ordinarily  seen  on  Auto- 
giros,  though  it  follows  very  closely  the 
fundamental  Cierva  Autogiro  theory.  In 
taking  a  certain  portion  of  the  total  load 
of  the  craft  in  the  high  speed  condition, 
this  wing  serves  as  a  controlling  factor 
in  the  operation  of  the  rotor  system. 

There  must  be  a  nice  degree  of  rela- 
tionship between  this  fixed  wing  and  the 
rotor  system,  for  it  can  be  seen  that  at 
extremely  slow  speeds,  or  in  vertical  de- 
scent, with  no  forward  speed,  the  rotoi 
is  carrying  all  of  the  load,  but  as  the 
speed  of  forward  motion  increases,  the 
fixed  wing  carries  an  increasing  portion 
of  the  load,  thus  permitting  the  rotor 
speed  to  remain  constant  at  all  times. 

The  wing  of  the  K-2  is  built  up  of  box 
spars  with  wood  ribs,  fabric  covered. 
The  upturned  wing  tips  provide  excellent 
(Continued  on  folloiving  page) 


The  Continental-engine-powered  Kellett  Autogiro,  showing  side-by-side  seating 


arrangement 
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2,700,000  miles  a 
month  now  flown  with 
Western  Electric  Radio 


HI  Transport  line  equipped  for 
two-way  communication. 
Ground  station  for  two-way 

"  Transport  line  using  weather 
and  beacon  receivers  only. 


Western  Electric  equipment — standard  on  all  the  transport  routes  above — is 
now  available  to  private  plane  owners.  There's  a  transmitter  specially  designed 
for  small  planes — and  a  receiver  that  enables  you  to  pick  up  Department  of 
Commerce  weather  broadcasts,  beacon  signals  and  messages  from  fields  equipped 
with  the  Airport  Transmitter.  Fly  more  efficiently  with  Western  Electric  radio 
—  proved  dependable  through  millions  of  miles  of  service!  For  details, 
address  Western  Electric  Company,  Dept.  258  AD,  195  Broadway,  New  York. 

Western  Electric 

Aviation  Communication  Systems 


MADE  BY  THE  MAKERS 


OF  BELL  TELEPHONES 


*Northern  Electric  in  Canada 


EQUIPPED  WITH 

Western  Electric  jf  ~: 
RADIO  ,,^Z 


In  storms,  darkness  or  fog  this  little 
plate  gives  assurance — it  means  reli- 
able communication!  You'll  see  it  in 
all  planes  of  the  transport  operators 
listed  below. 

AMERICAN  AIRWAYS 
Colonial  Division 
Universal  Division 
Southern  Division 
Embry-  Riddle  Division 
UNITED  AIRLINES,  INC. 
Boeing  Air  Transport 
Pacific  Air  Transport 
Varney  Air  Lines 
National  Air  Transport 
TRANSCONTINENTAL  &  WEST- 
ERN AIR 
WESTERN  AIR  EXPRESS 
NATIONAL  PARKS  AIRWAYS 
NORTHWEST  AIRWAYS 
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(Continued  from  preceding  page) 
lateral  stability  and  automatically  bank 
the  ship  at  the  proper  angle  when  the 
rudder  is  used,  making  the  operation  of 
the  ailerons  practically  unnecessary  ex- 
cept for  corrections  of  rough  air  condi- 
tions. In  fact,  the  chief  utility  of  the 
ailerons  is  usually  at  extremely  low  for- 
ward speeds.  It  is  impossible  to  get  a 
prolonged  sideslip  in  the  K-2.  The  ail- 
erons are  the  Frise  type  and  are  operated 
by  push-pull  rods. 

Rotor  System 

Each  rotor  blade  (or  rotating  wing) 
is  built  around  a  tubular  spar  of  large 
diameter  chrome-molybdenum  seamless 
steel  tube  heat  treated  to  180,000  pounds 
tensile  strength  per  square  inch.  The 
symmetrical  airfoil  section  is  maintained 
by  the  use  of  approximately  fifty  plywood 
ribs,  each  of  which  is  riveted  to  a  chrome- 
molybdenum  steel  collar,  which  in  turn 
is  pinned  to  the  spar.  This  collar  fits  the 
tube  so  tightly  that  a  special  tool  is  used 
to  put  the  collar  on.  The  leading  edge  is 
formed  of  plywood  and  the  blade  com- 
pletely covered  with  fabric.  The  trailing 
edge  is  of  stainless  steel.  An  interesting 
K-2  device  is  the  means  whereby  the 
rotor  clutch  is  automatically  disengaged 
immediately  before  take-off. 

The  K-2  rotor  pylon  is  unique  in  Au- 
togiro  design,  in  that  the  large  diameter 
front  member  carries  all  of  the  starting 
and  braking  torque  and  most  of  the  lift 
but  no  side  load.  It  has  been  designed 
for  an  ample  factor  of  safety  for  such 
loads  and  is  hinged  and  pinned  at  its 
lower  end  to  a  fuselage  structure  built 
for  that  purpose.  The  Kellett  pylon  is 
a  completely  pin-ended  structure  so  de- 
signed that  the  stresses  and  loads  are  dis- 
tributed between  the  individual  members 
in  such  a  way  that  each  carries  a  cer- 
tain share  of  the  stress  and  is  prevented 
from  overload. 

Landing  Gear 

The  landing  gear  has  a  tread  12  feet 
wide  and  the  oleo  struts  have  ten  inches 
of  action.  This  long  travel  oleo  com- 
bined with  the  use  of  10-inch  low-pres- 
sure tires  absorbs  all  shocks  of  landing. 
Incidentally,  it  is  extremely  difficult  to 
bounce  an  Autogiro  on  landing.  This  is 
due  to  the  fact  that  the  Autogiro  rotor 
has  considerable  lift  at  the  time  of  con- 
tact with  the  ground.  At  the  moment  <>i 
contact,  the  load  is  taken  from  the  rotor, 
which  then  flattens  out  and  materially 
reduces  its  angle  of  incidence.  Even 
when  the  Autogiro  is  making  a  vertical  ■ 
or  almost  vertical  landing,  the  weight 
of  the  ship  is  transferred  slowly  from  the 
rotor  system  to  the  undercarriage. 

The  pneumatic-tired  roller-bearing  tail 
wheel  is  also  equipped  with  a  long  travel 
oleo  strut,  so  that  when  tail-first  land- 
ings are  made,  there  is  no  tendency  for 
the  tail  to  bounce  and  all  landing  shocks 
are  taken  up  before  reaching  the  fuse- 
lage. 


Controls 

Control  is  by  conventional  stick  and 
rudder  pedal  system,  the  Frise  ailerons 
being  operated  by  push-pull  rods  and  the 
elevator  and  rudder  by  direct  cables.  At 
the  left  of  the  cockpit  are  found  two  in- 
terlocking levers,  one  of  which  controls 
the  rotor  clutch  and  the  other  the  rotor 
brake.  Throttle  is  on  the  instrument 
board.  Rudder  pedals  operate  the  wheel 
brakes  either  together  or  independently. 
A  crank  in  the  center  of  the  cockpit  is 
used  for  equalizing  the  loads  on  the  ele- 
vator, for  although  practically  all  the 
variable  loading  in  the  K-2  is  carried 
close  to  the  center  of  gravity,  some  ad- 
justment is  necessary  to  maintain  per- 
fect trim.  This  is  done  by  spring  load- 
ing the  elevator.  Possible  failure  of  the 
spring  in  no  way  impairs  the  proper 
functioning  of  the  elevator  control. 

Standard  instruments  as  follows  are 
included :  Compass,  air  speed  indicator, 
altimeter,  motor  tachometer,  rotor  tacho- 


meter, oil  pressure  and  temperature 
gauges.  Heywood  air  starter  for  the  mo- 
tor and  engine-drive  clutch  starter  for 
the  rotor  are  provided ;  6.50  by  10  tires 
with  brakes  are  on  the  undercarriage 
wheels  and  a  10-inch  by  3-inch  pneumatic 
tire  is  on  the  tail  wheel. 

Tail  Surfaces 

The  vertical  fin,  rudder,  elevator  and 
stabilizer  are  all  of  thick  section  stream- 
line form  and  the  horizontal  surfaces  are 
of  high  aspect  ratio.  It  will  be  noted 
that  the  stabilizer  does  not  have  great 
area  due  to  the  fact  that  the  rotor  sys- 
tem in  an  Autogiro  serves  to  a  very  great 
extent  as  a  stabilizer  in  all  directions. 
This  is  due  to  the  fact  that  the  Autogiro 
has  very  high  inherent  stability  which 
actually  increases  as  the  forward  speed 
decreases.  The  fixed  stabilizer  serves  far 
more  to  increase  the  efficiency  of  the  ele- 
vators as  control  surfaces  than  as  a  sta- 
bilizing surface. 

■■■■■■■■■■■■ 


NICHOLSON  JUNIOR  MONOPLANE 


THE  Nicholson  Junior  Model  KN-2 
is  a  two-place,  side-by-side,  open- 
cockpit,  single-engined  monoplane 
provided  with  folding  wings  and  landing 
gear  interchangeable  with  seaplane  floats. 
Both  the  Szekely  SR-3  L  and  the  Conti- 
nental A-40  powerplant  were  used  in  this 
ship  with  satisfactory  results  during  more 
than  200  hours  of  flight  testing. 

The  Clark  Y  airfoil  section  is  used. 
The  framework  of  the  wings  is  built  of 
laminated  spruce  spars  and  Aircraft 
Products  Hyblum  ribs,  covered  with  fab- 
ric. Steel  tubular  drag  struts  and  swaged 
rods  for  internal  drag  bracing  are  used. 
The  leading  edge  of  the  wings  is  cov- 
ered with  a  special  waterproof  fiber.  The 
fuselage  is  constructed  of  SAE  4130 
chrome-molybdenum  tubing  covered  with 
fabric.   Modified  Warren  truss  is  used. 

The  landing  gear  is  built  of  welded 
and  bolted  SAE  4130  tubing  and  is  pro- 
vided with  semi-oleo  shock  absorbing 
struts.  Goodyear  Airwheels  are  stand- 
ard equipment.  The  ailerons  are  low 
aspect-ratio  Frise  type,  constructed  of 
spruce  spars  and  stamped  ribs  of  duralu- 
min, covered  with  fabric.  The  landing 
gear  attachment  fittings  are  drop  forged 
and  standardized.  All  other  fittings  are 
stamped  sheet  SAE  1025  and  4130.  All 
wearing  parts  are  bronze  bushed  and  re- 
placeable. 

Dual  controls  are  provided  as  standard 


equipment.  The  ship  is  wired  throughout 
for  navigation  lights  and  provision  is 
made  for  attaching  them.  Standard  in- 
struments include  oil  temperature  gauge, 
oil  pressure  gauge,  tachometer,  air  speed 
indicator  and  altimeter. 

Flight  characteristics  of  this  ship,  ac- 
cording to  officials  of  the  company,  in- 
clude hands-off  recovery  in  one  turn 
from  ten-turn  spin  with  power  on  or  off ; 
landing  angle  at  any  altitude  with  power 
off,  held  in  this  position  until  contact 
with  the  ground  is  made  with  a  normal 
landing  as  the  result. 

Specifications 

Span   37  feet 

Length  overall   23  feet 

Wing  area   190  square  feet 

Ailerons   21.5  square  feet 

Dihedral   1.5  degrees 

Sweepback   5.5  degrees 

Chord   66  inches 

Weight  empty   540  pounds 

Disposable  load   440  pounds 

Gross  weight   980  pounds 

Wing  loading  5.15  pounds  per  square  foot 

Power  loading .  .21.77  pounds  per  horsepower 

Gasoline  capacity   11  gallons 

Oil  capacity   1  gallon 

Gasoline  consumption.  .  .  .2.6  gallons  per  hour 

High  speed  85  miles  per  hour 

Cruising  speed  75  miles  per  hour 

Landing  speed  28  miles  per  hour 

Take-off   8  seconds 

Climb  (first  minute)  650  feet 

Service  ceiling   10,000  feet 

Gliding  angle   12  to  1 

Cruising  radius   315  miles 
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A  SURE  CURE 

FOR 
PRE-IGNITIO 
OR  SOOTING  OF 
SPARK  PLUGS 


N, 


The  AC  heat  range  system  puts  in  your 
hands  a  simple,  scientific  basis  for  correcting 
spark  plug  troubles.  It  shows  you  how  to 
select  the  most  efficient  spark  plug  for  every 
type  of  service — plugs  that  will  not  soot  or 
foul  when  you  make  short  hops  or  fly  at 
half  throttle  much  of  the  time,  or  that  will 
not  cause  pre-ignition  when  you  make  long 
flights  at  full  throttle. 

This  system  for  fitting  spark  plugs  to  indi- 
vidual flying  requirements  employs  AC  Miko 
spark  plugs  in  seven  gradations  of  insulator 
length.  When  you  find  indications  that  a 
plug  has  been  running  too  hot,  you  merely 
change  to  a  plug  with  shorter  insulation  ex- 
posed to  the  combustion  temperature.  Like- 
wise, you  choose  a  plug  with  more  exposed 
insulation  when  your  plugs  have  not  been 
running  hot  enough  to  keep  themselves  clean. 
The  method  is  simple,  the  results  are  certain. 

Ask  your  AC  representative  or  jobber's 
salesman,  or  write  direct  to  the  factory,  for 
the  new  AC  heat  range  specification  charts, 
covering  all  aircraft  engines. 

AC    SPARK    PLUG  COMPANY 
FLINT,  MICHIGAN 


APPLY  THE  AC 
HEAT  RANGE  SYSTEM 
AND  FIT  EACH 
SPARK  PLUG  TO 
ITS  JOB 

AC  MIKO  SPARK  PLUGS 
ARE  AVAILABLE 
IN  7  INSULATOR  LENGTHS 


A  CHANGE  FOR  THE  BETTER 


AC  COMPLETE 


74 

RECENT 

THE  following  patents  of  interest  to 
readers  of  this  journal  recently  were 
issued  from  the  United  States  Patent 
Office.  Copies  thereof  may  be  obtained  from 
R.  E.  Burnham,  patent  and  trade-mark  at- 
torney, 1343  H  Street,  N.W.,  Washington 
D.  C,  at  the  rate  of  20c  each.  State  number 
of  patent  and  name  of  inventor  when  order- 
ing. 

Method  and  means  for  utilizing  hydrogen 
in  aircraft.  Charles  L.  Stokes,  Los 
Angeles,  Calif.  (1,802,586). 

Propeller.  Spencer  Heath,  Elkridge,  Md., 
assignor  to  American  Propeller  Co.,  Balti- 
more, Md.  (1,802,648). 

Airplane  -  launching  apparatus.  Ernst 
Heinkel,  Warnemunde,  Germany  (1,803,- 
649). 

Landing-arriage  for  aircraft.  Ernst  Zin- 
del,  Dessau,  Germany,  assignor  to  Hugo 
Junkers,  same  place  (1,802,692). 

Plane  for  aircraft.  Hugo  Junkers,  Des- 
sau, Germany  (1,802,721). 

Brake  for  aircraft.  Kurt  Kollinek, 
Litchenberg,  Berlin,  Germany  (1,802,724). 

Device  for  transferring  aeroplane  mail. 
Lorin  O.  Miller,  Dunkirk,  Ind.  (1,802,730). 

Propeller.  Florian  De  Narde,  Cleveland, 
Ohio  (1,802,808). 

Aeroplane.  Daniel  Morris,  St.  Peters- 
burg, Fla.  (1,802,825). 

Bulkhead.  Charles  H.  Roberts,  Phoenix, 
Ariz.,  assignor  to  Roberts  Aircraft  Corpo- 
ration (1,802,835). 

Aeroplane  control.  Jimmy  Terry,  Chicago, 
111.  (1,802,849). 

Mechanical  rocket  power  for  airplanes. 
Karl  M.  E.  Zwinkel,  Hoboken,  N.  J., 
assignor  to  Tubular  .  Air-Craft  Corporation 

(1.802.860)  . 

Mechanical  rocket  power  for  airplanes. 
Karl  M.  E.  Zwinkel,  Hoboken,  N.  J., 
assignor  to  Tubular  Air-Craft  Corporation 

(1.802.861)  . 

Airship.  Arvel  M.  Balch,  Los  Angeles, 
Calif.  (1,802,863). 

Supporting  and  propelling  apparatus  based 
on  centrifugal  .power.  Jean  de  Chappede- 
laine,  Paris,  France  (1,802,882). 

Airplane  construction.  Harold  A.  Hicks, 
Detroit,  Mich.,  assignor  to  Ford  Motor  Co., 
Dearborn,  Mich.  (1,802,915). 

Flying  boat.  Franz  Wurth,  New  York, 
N.  Y.  (1,802,996). 

Airship  coach.  Harry  Castadv,  Chicago, 
111.  (1,803,005). 

Airplane-fuselage  construction.  Harold  A. 
Hicks,  Detroit,  Mich.,  assignor  to  Ford 
Motor  Co.,  Dearborn,  Mich.  (1,803,018). 

Single-spar  aircraft-wing.  Willy  Mes- 
serschmitt,  Augsburg,  Germany  (1,803,030). 

Aeroplane-chassis.  Celestino  Rosatelli, 
Turin,  Italy  (  1,803,039). 

Air-cooled  condenser  for  steam-driven 
vehicles  (aircraft).  Rudolf  Wagner,  Ham- 
burg, Germany  (1,803,156). 

Connection  between  the  longitudinal  and 
transverse  bracing  members  in  hollow  bodies 
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for  aircraft.  Willy  Messerschmitt,  Augs- 
burg, Germany  (1,802,438). 

Apparatus  for  launching  planes.  Neals  P. 
Christianson,  Los  Angeles,  Calif.  (No. 
1,803,320.) 

Airplane  control.  Roland  Chilton,  Key- 
port,  N.  J.,  assignor  to  Aeromarine  Plane 
&  Motor  Co.,  same  place.    (No.  1,803,498.) 

Take-off  and  landing  platform  for  aero- 
planes. Michael  J.  O'Neill,  Chicago,  111. 
(No.  1,803,507.) 

Directional  stabilizer  for  aircraft.  Hervey 
M.  Salisbury,  Walnut  Grove,  and  Arthur 
F.  Miller,  Sacramento,  Calif.  (No.  1,803,- 
655.) 

Aeroplane.  Edward  H.  Lanier,  Coving- 
ton, Ky.    (No.  1,803,805.) 

Adjustable  propeller.  John  W.  Mac- 
Clatcher,  Compton,  Calif.    (No.  1,803,858.) 

Parachute.  Albert  C.  Jenezon,  Baltimore, 
Md.  (No.  1,803,903.) 

Wing  construction  for  aeroplanes.  Wil- 
liam R.  Parmele,  Portland,  Ore.  (No. 
1.803,915.) 

Automatic  airplane-control  mechanism. 
Frazer  W.  Gay,  Newark,  N.  J.  (No.  1,804,- 
006.) 

Propeller.  Joseph  Koenig,  Mantowoc, 
Wis.     (No.  1,804,016.) 

Airplane.  Jacques  Eck,  Los  Angeles, 
Calif.    (No.  1,804,092.) 

Safety  device  for  aeroplanes.  Mikulas 
Drbul,  Chicago,  111.    (No.  1,804,156.) 

Method  and  apparatus  for  increasing  the 
life  of  airplanes.  Trian  Berbeck,  Baltimore, 
Md.    (No.  1,804,307.) 

Aircraft  motor  and  mounting.  Charley 
L   Bro.vn,  Rushville,  Mo.    (No.  1.804,311.) 

Aircraft  motor  and  mounting.  Charley  L. 
Brown,  Rushville,  Mo.    (No.  1,804,312.) 

Safety  lighting  and  descending  accessory 
for  aircraft.  Thomas  M.  Leka,  Englewood, 
N  J.    (No.  1,804,352.) 

Aeronautical  propeller.  Sylvanus  A.  Reed, 
New  York,  N.  Y.,  assignor  to  Reed  Pro- 
peller Co.,  same  place.    (No.  1,804,433.) 

Aeronautical  propeller  and  method  of 
mating  the  same.  Sylvanus  A.  Reed,  New 
York,  N.  Y.,  assignor  to  Reed  Propeller  Co., 
same  place.     (No.  1,804,434.) 

Concentric  hinge  connection  for  airplane- 
control  surfaces.  Bayard  S.  Stewart, 
Hazletcn,  Pa.,  assignor  of  four-fifths  to 
General  Aircraft  Corporation,  same  place. 
(No.  1,804,520.) 

Aeroplane  landing  light.  Earl  Van  Horn, 
Los  Angeles,  Calif.,  assignor  to  Goodyear's, 
Inc.,  same  place.    (No.  1,804,572.) 

Airship.  Clinton  D.  Bowker,  Phoenix, 
Ariz.    (No.  1,804,588.) 

Aircraft.  Joseph  M.  Gwinn,  Jr.,  Buffalo, 
N  Y.,  assignor  to  Consolidated  Aircraft 
Corporation,  same  place.     (No.  1,804.765.) 

Aircraft.  Isaac  M.  Laddon,  Buffalo, 
N  Y.,  assignor  to  Consolidated  Aircraft 
Corporation,  same  place.     (No.  1,804,790.) 

Landing- gear  for  aeroplanes.  Joseph 
Silverman,  Chicago,  111.     (No.  1,804,817.) 

Aeroplane-wing.    Walter  M.  Cross,  Kan- 
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sas  City,  Mo.    (No.  1,804,824.) 

Flying  machine.  Benjamin  Gambarini, 
Alameda,  Calif.    (No.  1,804,869.) 

Method  of  balancing  propeller-blades. 
Arvid  Nelson,  Milwaukee,  Wis.,  assignor  to 
Hamilton  Standard  Propeller  Corporation, 
West  Homestead,  Pa.    (No.  1,805,149.) 

Aircraft  fitting.  Andrew  J.  Fairbanks, 
Dayton,  Ohio,  assignor  to  Consolidated  Air- 
craft Corporation,  Buffalo,  N.  Y.  (No. 
1,805,439.) 

Airplane.  Cornelius  Ramakers  and  David 
R.  Carsley,  Los  Angeles,  Calif.,  assignors 
to  Soaring  Plane  Corporation.  (No.  1,805,- 

722.) 

Automatically-controlled  airplane.  Robert 
M.  Adamson,  Los  Angeles,  Calif.  (No. 
1,805,750.) 

Aeroplane.  Earl  R.  Kelly,  Kansas  City, 
Kans.    (No.  1,805,770.) 

Glider  propulsion  device.  Gustav  A. 
Miller,  Seattle,  Wash.    (No.  1,805,834.) 

Parachute.  Joseph  J.  Wampach,  St.  Paul, 
Minn.    (No.  1,805,894.) 

Landing-skid  for  aeroplanes.  Alf  N.  Lar- 
sen,  Ogden,  Utah.     (No.  1,805,914.) 

Aeroplane.  William  Niemeyer,  Sheridan, 
Tex.    (No.  1,805,994.) 

Method  of  bracing  a  cantilever  beam 
against  torsional  deflection  (in  aircraft- 
wings).  David  L.  H.  Williams,  Ickenham, 
England.     (No.  1,806,010.) 

Airship.  Willis  C.  Ward,  Orchard  Lake, 
Mich.  No.  1,806,135.) 

Safety  wing  for  aircraft.  Berent  O. 
Dahl,  Viroqua,  Wis.    No.  1,806,148.) 

Altimetric  automatic  controlling  device 
for  carburetors  for  aeroplane-motors.  An- 
tonin  Boulade,  Lyon,  France.  (No.  1,806,280.) 

Aircraft.  Russell  Thayer,  Philadelphia, 
Pa.     (No.  1,806,316.) 

Adjustable  and  reversible  propeller  for 
aeroplanes  and  other  aircraft.  Roy  F. 
Wooden,  Mount  Vernon,  111.  (No.  1,806,- 
325.) 

Adjustable  cover  for  cockpits.  Joel  L. 
Pivak,  New  York,  N.  Y.  (No.  1,806,366.) 

Wings  and  other  aerofoils  of  aircraft. 
Ronald  McK.  Wood,  South  Farnborough, 
England,  assignor  to  Handley  Page,  Ltd., 
Cricklewood,  England.  (No.  1,806,375.) 

Variable-pitch  propeller.  Mogens  L.  Bran- 
son, Hendon,  London,  England.  (No. 
1,806,385.) 

Safety  appliance  for  airplanes.  Thomas 
B  Lyles,  Terre  Haute,  Ind.  (No.  1,806,- 
403.) 

Airplane-control  mechanism.  Ralph  H. 
Upson,  Red  Bank,  N.  J.    (No.  1,806,432.) 

Gas-container  for  aircraft.  Victor  Kopi- 
kowski,  Philadelphia,  Pa.    (No.  1,806,470.) 

Retrieving  device  for  aeroplanes.  Jacob 
H.  Wallace,  San  Diego,  Calif.  (No.  1,806,- 
549.)  . 

Aeroplane.  William  W.  Christmas,  New 
York,  N.  Y.,  assignor  to  General  Develop- 
ment Co.,  Hartford,  Conn.    (No.  1,806,586.) 

Airplane.  Henry  M.  Salisbury,  Walnut 
Grove,  and  Arthur  E.  Miller,  Sacremento, 
Calif.     (No.  1,806,648.) 

Mooring-mast.  Philip  C.  Traver,  Lyn- 
brook,  N.  Y.,  assignor  to  Jamaica  Sea  Air- 
port, Jamaica,  N.  Y.     (No.  1,806,655.) 
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IN  115   YARDS  IT  TAKES  OFF! 
N  AN   HOUR  IT  FLIES  115  MILES! 

Travel-air 

"LIGHT    SPORT"  $4488 


To  pilot  yourself  for  the  sport  of  flying  with  one  or 
two  friends — or  for  use  commercially  on  short  hops  and 
taxi  trips — here's  a  smart  craft  you'll  be  proud  to  own 
.  .  .  Curtiss-Wright's  brilliant  new  biplane  the  Travel- 
Air  LIGHT  SPORT!  e  It  has  all  the  speed  and  power 
you  want  for  fun.  It  has  all  the  stamina  and  sturdiness 
you  need  for  commercial  operations.  •  In  115  yards  it 
takes  off.  In  an  hour  it  flies  115  miles.  It  climbs  850  feet 
a  minute — banks,  turns  as  nimbly  as  a  bird — and  cruises 
smoothly  for  400  miles  in  a  morning's  jaunt.  •  Its  Kinner 
engine  of  125  h.p.  gives  you  power  aplenty  for  the 
sport  trips  you  take,  and  its  endurance  stands  the 
gaff  of  sight-seeing  and  taxi-work  you  put  it  to.  © 
The  LIGHT  SPORT  is  sturdily  built.  Its  rigging, 
bracing,  frame-work,  and  surfacing — from  wing  to 
wing  and  nose  to  tail  —  is  over- strengthened  to 
stand  the  hardest  kind  of  usage.  •  And  Curtiss- 
Wright's  engineers  have  taken  good  care  in  de- 
signing the  LIGHT  SPORT  to  keep  each  part 


accessible,  simple,  and  inexpensive  to  service.  If  you  fly 
for  fun  you'll  like  the  K  inner-powered  LIGHT  SPORT.  If 
you  fly  for  profit  you'll  find  it  a  dependable  dollar-earner. 
•  Let  a  Curtiss -Wright  dealer  demonstrate  the  LIGHT 
SPORT  to  you  and  you'll  want  to  own  it.  And  look  over 
the  other  planes  that  Curtiss  -Wright  builds.  The  2-place 
JUNIOR  — $1490  .  .  .  2-place  SPORT  TRAINERS  — 
$3500  to  $4455  .  .  .  3-place  SPORTSMAN— $4995  to 
$8750  . . .  4-pIace  SEDANS— $4595  to  $9600  . . .  6-place 
TRAVEL- AIR— $12,435. 


CURTISS-WRIGHT 

AIRPLANE  COMPANY 

ROBERTSON,  MISSOURI 
(A  DIVISION  OF  CURTISS-WRIGHT  CORPORATION! 

CABLE  ADDRESS  "AEROEXCO" 
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THE  CONSOLIDATED  TRAINER 


THE  Consolidated  21-A  is  a  two- 
place,  open-cockpit,  dual  control, 
tandem  biplane  manufactured  by 
the  Consolidated  Aircraft  Corporation, 
Buffalo,  N.  Y.  This  ship  is  a  convertible 
primary  trainer,  advanced  trainer  or  ob- 
servation plane.  As  a  primary  trainer, 
the  following  powerplants  are  optional : 
five-cylinder  J-6  Wright ;  five-cylinder 
Kinner  C-5  ;  or  seven-cylinder  Continen- 
tal. Each  of  these  engines  is  rated  at  175 
horsepower.  As  an  advanced  trainer  or 
observation  plane,  the  following  engines 
are  suitable ;  Wasp  Jr.,  300 ;  Wright  J-6, 
300 ;  or  Wasp,  Jr.  400. 

The  framework  of  the  wings  is  con- 
structed of  heat-treated  duralumin  ribs 
and  laminated  solid  wood  spars,  covered 
with  fabric.  Fittings  are  of  heat-treated 
chrome-molybdtnum  steel.  The  fuselage 
is  of  chrome-molybdenum  welded  steel 
tubing  with  detachable  engine  mount.  The 
ailerons  are  constructed  of  heat-treated 
duralumin  ribs  and  duralumin  tubular 
spar,  covered  with  fabric.  Taper  bolts  are 
used  at  all  wing  hinge  and  interplane 
strut  connections.    All  wing  fitting  at- 


tachments to  spars  are  through  the  me- 
dium of  Bakelite  bushings.  A  number  of 
zippers  have  been  provided  to  all  impor- 
tant points  on  the  wings  and  fuselage  to 
facilitate  inspection. 

The  framework  of  the  landing  gear  is 
of  chrome-molybdenum  steel  tubular  con- 
struction. It  is  of  the  divided-axle  type. 
Semi-balloon  tires,  oleo  shock  absorbers 
and  brakes  are  provided.  Tread  is  84 
inches.    A  tail  skid  and  tail  wheel  are 


Static  load  tests  of 
wing  ribs.  Upper 
view  shows  high 
incidence  test  (1360 
pounds)  and  lower 
view  shows  low  in- 
cidence test  (1156 
pounds).  The 
drawing  below 
shows  the  Con- 
solidated Model 
21-A  outlines 


interchangeable.  Both  are  mounted  on 
long  stroke  rubber  shock  absorber  rings 
and  both  are  steerable.  Tail  skid  and 
landing  gear  axles  are  mounted  on  ball 
bearings.  The  tail  skid  attachment 
the  fuselage  is  mounted  in  rubber 
absorb  ground  loop  shock.  Dual  brakes 
and  parking  brakes  are  provided.  All 
moving  parts  in  the  brake  control  are 
mounted  on  ball  bearings. 

(Continued  on  following  page) 
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Economical 
CRUISING 


A /TAXIMUM  economy  at  part  throttle  or 
-L-'J-  cruising  speed  has  taken  on  a  new  mean- 
ing with  the  development  of  the  Stromberg 
Aircraft  Carburetor. 

Two  types  of  Economizer  Systems  contribute  to 
this  efficiency  on  Strombergs. 

One  is  the  Needle  Valve  type;  the  other,  the 
Piston  type.  Both  are  operated  by  the  throttle; 
both  permit  the  carburetor  to  operate  at  maxi- 
mum efficiency  on  a  lean  mixture  at  cruising 
speed  and  provide  a  rich,  powerful  mixture 
at  full  throttle. 

Economical  cruising  is  one  of  many  reasons 
why  Stromberg  carburetors  are  used  on  over 
95%  of  the  aircraft  engines  now  being  built  in 
the  United  States.  Stromberg  engineers  will 
gladly  help  you  with  your  own  carburetion 
problems.  Inquiries  are  invited. 


TROMBERG  CARBURETORS 

BEND  IX.  STROMBE  B.G    CARB  If  RE  TOIL  COMJPAJVT 


RY     OF    BENDIX  AVI 


CORPORATION 


701    BENDIX  DRIVE 


SOUTH    BEND,    INDI  ANA 
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Details  of  the  Consolidated  model  21-A.    Upper  left — oleo  landing  gear;  right — rear  beam  lift  wire  fitting  at  wing  strut;  lower  left — 
split  axle  joint,  showing  streamline  covers  and  brake  levers;  right — aileron  actuating  mechanism 


(Continued  from  preceding  page) 

Flight  controls  are  ball  bearing  at 
every  connection,  including  aileron, 
elevator  and  rudder  hinges  and  at  all 
clevis  mast  attaching  points.  The  ball 
bearings  used  are  of  stainless  steel  and 
are  sealed  water-tight  and  dustproof,  re- 
quiring but  one  lubrication  during  the 
life  of  the  airplane.  The  rudder  pedals 
are  adjustable  with  a  six-inch  range. 

The  elevators  and  ailerons  are  operated 
by  push  and  pull  tubes.  A  special  Con- 
solidated operating  mechanism  is  used  in 
the  ailerons  to  eliminate  all  exposed  con- 
trol parts  and  masts.  The  stabilizer  is 
adjustable  in  flight  from  both  cockpits 
by  means  of  a  bevel  geared  ball  bearing 
control  with  non-jamming  stop.  Indi- 
cators visible  to  either  pilot  are  provided 
on  each  stabilizer  control.  The  fin  is  ad- 
justable on  the  ground. 

All  engine  controls  are  direct  operat- 
ing push  and  pull  rods  with  bell  cranks 
and  walking  beams.  All  cockpit  installa- 
tions are  made  in  the  fairing  outside  of 
the  longerons  to  provide  maximum  clear- 
ance and  roomy  cockpits.  The  instru- 
ments are  indirectly  lighted  and  the  in- 
strument board  around  the  instruments 
is  covered  with  sponge  rubber  crash  pads 
of  1.5-inch  thickness.  A  fire  extinguisher 
is  installed  in  a  streamlined  container 
partially  outside  of  the  fuselage.  It  may 
be  reached  from  either  cockpit  or  from 
the  ground. 

As  a  primary  trainer,  this  ship  is  pro- 
vided with  a  primer  and  starter  engage- 
ment immediately  inside  the  engine  cowl 
door.  A  special  telescopic  starter  exten- 
sion rod  is  provided  at  the  same  place ; 


it  is  pulled  out  for  cranking  and  in  flight 
it  is  completely  enclosed  within  the  cowl. 
The  starting  crank  handle  is  stowed  with- 
in the  engine  compartment. 

A  metal-lined  baggage  compartment  of 
4.5  cubic  feet  is  installed  aft  of  the  rear 
cockpit. 

An  aluminum  gasoline  tank  with  a 
capacity  of  43  gallons  is  enclosed  in  the 
center  section  and  provided  with  a  sight 
gauge  and  two  outlets.  Additional  fuel 
may  be  carried  in  a  30-gallon  tank  in 
the  fuselage  under  the  cowl  forward  of 
the  pilot.  If  desired,  fuel  may  also  be 
carried  in  a  belly  tank. 

Data 

As  Primary  Trainer 

Weight  empty  1,680  pounds 

Gross  weight  2,380  pounds 

Wing  area  (including  ailerons)  266  sq.  feet 

Span   31. 5  feet 

Chord   56  inches 

Wing  loading  8.96  pounds  per  sq.  ft. 

Power  loading  (Kinner  C-5 

at  175  h.p.)  13.6  pounds  per  h. p. 

High  incidence  safety  factor  on  above 

gross  load    12 

Landing  factor  on  above  gross  load.... 8. 15 

Airfoil   N-22  modified 

Performance 
The  following  performance  figures  are 
based  on  actual  performance  tests  made  in 
accordance  with  Air  Corps  methods  with 
Kinner  C-5  developing  170  horsepower  at 
1,700  revolutions  per  minute;  propeller  of 
nine-foot  diameter ;  and  gross  weight  of 
2,400  pounds   (primary  trainer)  : 

High  speed  119  miles  per  hour 

Rate  of  climb  (sea  level)  .  .750  feet  per  minute 


Service  ceiling   12,550  feet 

With  the  Kinner  C-5  engine  developing 
200  horsepower  at  1,900  revolutions  per 
minute,  propeller  and  gross  weights  as  above, 
the  performance  is  as  follows : 

High  speed  126  miles  per  hour 

Rate  of  climb  (sea  level)  940  feet  per  minute 

Service  ceiling   16,000  feet 

Flying  Characteristics 
There  is  slight  positive  longitudinal,  di- 
rectional and  lateral  stability  at  all  speeds 
and  throttle  settings.  All  maneuvers  were 
performed  with  moderate  stick  forces. 
Plane  does  not  tend  to  spin  when  stalled 
either  in  level  flight,  in  high  bank  turns 
or  with  abrupt  use  of  controls.  The  ship 
spins  easily  when  desired  and  recovers  quick- 
ly. It  recovers  from  spins  with  hands  and 
feet  off  and  can  be  brought  out  of  spin  on 
point. 

Data 

As  Basic  or  Advanced  Trainer 
Weight  empty   (calculated)  ....  1,870  pounds 

Gross  weight  2,770  pounds 

Gasoline  capacity  73  gallons 

Wing  area  (including  ailerons)  .  .266  sq.  feet 

Span   31.5  feed 

Chord   56  inches 

Wing   loading  10.4  pounds  per  sq.  ft. 

Power  loading  (Wasp.  Jr.  300) 

9.24  pounds  per  h.  p. 
High  incidence  safety  factor  on  above 

gross  load   101 

Landing  factor  on  above  gross  load....  7 
Airfoil   N-22  modified; 

Performance 

With  a  J-6  Wright  of  300  horsepower] 
(Continued  on  follozving  page) 
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^..taxiing 

qualities  improved  10©%^ 


Goodrich  LOW 
PRESSURE  TIRES 

permit  easier- 
safer  landings  — 
smoother  braking— 
W.  D.  WATERMAN  finds 


This  new  Variable  Wing  Monoplane 
is  said  to  be  one  of  the  smoothest  fly- 
ing ships  yet  developed.  Air  shocks  are 
greatly  reduced  and  the  speed  range  in- 
creased fifteen  miles  per  hour  by  merely 
changing  its  wing  adjustment. 

One  of  this  plane's  many  advantages 
is  Goodrich  Low  Pressure  Tires.  Of  this 
equipment  Mr.  Waterman  writes :  "Their 
installation  has  improved  the  taxiing 
qualities  of  the  ship  100%.  They  have 
not  given  a  minute's  trouble  and  the  ship 
now  lands  as  if  it  were  alighting  on  a 
feather  bed.  The  brakes  are  exceedingly 
smooth  in  operation,  holding  firmly,  but 
with  no  tendency  whatsoever  to  grab. 

"Goodrich  Low  Pressure  Tires  were  in- 
stalled at  practically  no  increase  in  weight 
or  sacrifice  of  flight  performance." 

Whether  you  manufacture  planes  or 
pilot  them  you  provide  the  utmost  for 
safe,  easy  take-offs  and  landings  when 


Goodrich  Low  Pres- 
sure Tires  owe  much 
of  their  unusual 
strength  to  the  famous 
Goodrich  "Water  Cur- 
ing" process  which 
uniformly  toughens 
the  entire  carcass. 


you  specify  Goodrich  Lotc  Pressure  Tires. 

There  is  a  Goodrich  Low  Pressure  Tire 
that  can  be  easily  and  quickly  installed 
on  any  plane  with  or  without  brakes. 

Phone  your  nearest  Goodrich  Dis- 
tributor or  write  to  the  Aeronautical 
Sales  Department  of  The  B.  F.  Goodrich 
Rubber  Company,  Akron,  Ohio. 


Mr.  Waldo  D.  Waterman,  de- 
signer of  the  Variable  Wing  Four 
Place  Cabin  Monoplane,  tells 
why  he  is  a  strong  booster  of 
Goodrich  Low  Pressure  Tires. 


6oodl°icll  rubber  for  airplanes 


Another  B.  F.  Goodrich  Product 


anes  ■  Silvertown  Tires 
I  Wheels  •  Hose  Tubing 
Pads   •  Accessories 
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(Continued  from  preceding  page) 
ur  a  Wasp,  Jr.  of  300  horsepower,  both  at 
2,000  revolutions  per  minute;  propeller  of 
9-foot  diameter;  and  a  gross  weight  of  2,800 

pounds  (advanced  trainer),  the  performance  '  flBL  — 

is  as  follows:  ..W     "         -  /* 

High  speed  (normal)  142  miles  per  hour  *  *  flP- 

High  speed  (Townend  ring)  148  miles  per  hr. 
Rate  of  climb  (sea  level)  1,430  ft.  per  minute 

Service  ceiling  19,200  feet 

Gross  weight  (observation)  3,000  pounds 

Rate  of  climb  (sea  level)  1,290  ft.  per  minute 

Service  ceiling   17,800  feet 

With  a  Wasp,  Jr.  of  400  horsepower  at 

2,300  revolutions  per  minute ;  propeller  of  side  view  of  the  Consolidated  con 
8-foot  10-inch  diameter ;  and  gross  weight 

of  2,800  pounds  (advanced  trainer),  the  per-  Wasp  junior;  Hornet  A  and  the  Hornet 

formance  is  as  follows :  g  models. 

High  speed  (normal)  1S6  miles  per  hour  Standard    parts    include:    two  main 

Highspeed  (Townend  ring)  162  miles  per  hr.  loom  housings,  eighteen  spark  plug  wire 
Rate  of  climb  (sea  level)  1,980  ft.  per  minute  units,  two  main  conduits,  two  magneto 
Service  ceiling  22,200  feet  shields  and  eighteen  B.  G.  special  shield- 
Gross  weight  (observation) ...  .3,000  pounds  e^^Park  P'"?s'  ,  .  .  .  -  ... 
_  ^     ,  ,r  .  ;      .                   ,  oln  ,   .  The  shielding  does  not  interfere  with 

Rate  of  climb  (sea  level)  1,810  feet  ,°                           .       .,  , 

c     .        ...                           01  nnn  ,   .  standard  cowling  and  can  be  installed 

Service  ceiling  21,000  feet  .  ,                  •                         r  iU 

without  removing  the  engine  from  the 

Strength  Characteristics  plane. 

The  factors  of  safety  at  the  maximum  . 

aPsr1onowsr°SS  W£iSht  °f  3'000  P°UndS  IGNITION  CABLE  LACQUER 
3S  °  ows-  rp  I.  DUPONT  DE  NEMOURS  & 
High  incidence  10  H<#  COMPANY  has  developed  a  lac- 
Low  incidence                                         6  quer  for  airp]ane  ignition  cables  which. 

Inverted  flight                                         4  h  ig  c]aimedi  win  materially  reduce  one 

Dive  (at  275  m.p.h.)  1.5  q{  thg  principal  causes  of  engine  trouble. 

Landlng                                               7  Working  in  collaboration  with  mem- 

  bers  of  the  technical  staffs  of  cable  man- 

O  Al~ITO     GJTTTF'T  TITIVP1  ufacturers,  du  Pont  scientists  conducted 
RlXLMLxJ     OJlllliljUlillT  research  and  experimentation  to  over- 
A   RADIO  shielding  designed  for  all  come  engine  trouble  which  is  the  result 
models  of  Pratt  &  Whitney  aircraft  of  failure  of  ignition  cables  through  the 
engines  to  prevent  the  engine  from  in-  destruction ,  of  the  rubber  insulation  by 
terfering  with  radio  communication  on  ozone  caused  by  carona  action.  Carona 
board  a  plane,  has  been  developed  by  action  is  an  electrical  phenomenon  which 
Walter  A.  Hamilton,  vice  president  of  may  be  seen  in  the  dark  as  a  purplish 
the  Aero  Corporation  of  California.  glow  surrounding  charged  high-tension 
The  Hamilton  shielding  is  constructed  wires.    The   atmospheric   condition  due 
in  two  units.    The  method  of  shielding  to  carona  action  is  similar  to  that  during 
eliminates  approximately  twenty  feet  of  an  electrical  storm  when  lightning  re- 
standard  wiring  on  the  Wasp  model.  The  leases  ozone. 

longest  exterior  wire  is  seven  inches  in  The  special  lacquer  is  applied  to  the 

length.  braid  around  the  rubber  which  encases 

With  the  exception  of  the  wires  lead-  an  ignition  cable  to  insulate  it.  This 

ing  from  the  main  loom  housing  to  the  treatment  not  only  excludes  ozone  from 

spark  plugs,  all  parts  are  standard  size  the  rubber,  but  also  protects  it  from  the 

and  are  interchangeable  for  the  Wasp,  destructive  action  of  gasoline. 


Consolidated  trainer.  Type  21-A,  powered  with  Kinner  C-5  enfih 


d  observation  plane 


RADIO  BEACON 

A  RADIO  beacon  and  receiving  sys- 
tern  for  blind  landing  of  aircraft 
is  described  by  H.  Diamond  and  F.  W. 
Dunmore  in  a  work  issued  as  Research 
Paper,  No.  238,  by  the  Bureau  of  Stan- 
dards. The  booklet  may  be  obtained 
from  the  Superintendent  of  Documents, 
Washington,  D.  C,  at  a  cost  of  twenty- 
five  cents. 

A  radio  beacon  and  receiving  system 
is  described  for  use  at  airports  to  per- 
mit the  blind  landing  of  aircraft  under 
conditions  of  no  visibility.  The  system 
comprises  three  elements  to  indicate  to 
the  pilot  the  position  of  the  aircraft  as  it 
approaches  and  reaches  the  instant  of 
landing.  Lateral  position  (that  is,  land- 
ing field  runway  direction)  is  given  by  a 
small  directive  beacon  of  the  same  type 
as  employed  for  guidance  on  the  air- 
ways, differing  only  in  the  use  of  the 
smaller  loop  antennae  and  lower  power. 
Longitudinal  position  along  the  runway 
(that  is,  approach)  is  given  by  a  marker 
beacon.  Height  is  given  by  an  inclined 
ultra-high-frequency  radio  beam,  used  in 
such  a  way  as  to  provide  a  very  con- 
venient gliding  path  for  the  landing  air- 
plane. 

The  same  medium-frequency  receiving 
set  required  for  obtaining  radio  tele- 
phone and  radio  range  beacon  service  on 
the  airways  is  utilized  for  receiving  the 
runway  localizing  and  marker  beacon 
signals.  The  course  indications  of  the 
runway  localizing  beacon  are  observed  on 
the  same  vibrating  reed  indicator  as  em- 
ployed on  the  main  radio  range  beacon, 
automatic  control  of  receiving  set  sensi- 
tivity being  provided  to  maintain  sub- 
stantially constant  reed  deflections  re- 
gardless of  the  distance  between  air- 
plane and  transmitting  station.  The 
marker  beacon  indications  are  received 
aurally.  A  special  high-frequency  re- 
ceiving set  is  required  to  receive  the 
landing  beam  signals.  The  rectified  out- 
put current  of  this  set  is  passed 
through  a  D.  C.  microammeter  mounted 
on  the  instrument  board.  By  keeping  the 
deflection  of  this  microammeter  at  a 
fixed  value,  the  pilot  directs  the  airplane 
along  the  curved  path  coinciding  with 
the  line  of  equal  intensity  of  received  sig- 
nal below  the  axis  of  the  beam. 


This  simple  device  that 
permits  of  safety  in 
blind  flying  is  one  of 
science's  greatest  con- 
tributions to  aviation. 


Vjround  S^afety 
is  as  important  as 
Air  Safety 

Of  what  avail  are  thejrjtricate  instruments  perfected  by  science 
for  safety  in  air  flight— if  clanger  lurks  in  the  airport? 


Gilmore  engineers  have  developed  several  methods  of  surfac- 


ing for  takeoff  runways  and  landing  areas  with  the  use  of 
Gilmore^pecial  Asphaltic  Airport  Oils,  that  provide  the  maxi- 
mum of  safety  regardless  of  weather  conditions.  They  are 
.durable,  impervious  to  water,  unaffected  by  heat  or  cold.  Let 
Gilmore  Engineers  solve  your  problems  .  .  .  Gilmore  Oil 
Company,  Q.423  East  28th  Street,  Los  Angeles,  California. 
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GERMAN  TRANSPORT 


AFTER  the  Great  War  Germany 
possessed  a  very  efficient  aircraft 
industry  which,  owing  to  the 
Treaty  of  Peace,  faced  a  great  problem. 
By  the  terms  of  the  treaty  the  German 
armaments  were  cut  down  to  a  fraction 
of  what  they  were  before  1914  and  the 
country  was  prohibited  from  maintaining 
any  kind  of  military  air  force  or  produc- 
ing any  military  aircraft.  The  German 
aircraft  industry  was  allowed  to  manu- 
facture only  airplanes  for  sport  and 
transport,  and  even  these  were  for 
many  years  limited  to  a  certain  maxi- 
mum size.  Many  factories  closed  down 
altogether.  Some  opened  branch  fac- 
tories in  neutral  countries  and  there  con- 
tinued to  produce  machines  prohibited  in 
Germany.  However,  since  the  big  na- 
tions naturally  fostered  their  own  indus- 
tries, the  market  for  their  products  was 
but  small.  The  sole  value  of  these  foreign 
factories,  therefore,  was  to  enable  the 
designers  to  continue  gaining  experience 
in  the  construction  of  military  and,  above 
all,  of  large  aircraft  and  so  to  keep 
abreast  of  the  development  outside  Ger- 
many. 

The  limitations  prescribed  by  the 
treaty  of  peace  proved  beneficial,  how- 
ever, for  the  German  industry  consist- 
ently and  determinedly  turned  its  atten- 
tion to  the  construction  of  civil  transport 
planes  at  a  time  when  the  industries  of 
the  other  great  nations  were  still  com- 
promising between  the  production  of 
military  and  civil  aircraft.  The  need  of 
the  latter  was  recognized  by  the  indus- 
tries, but  the  governments  would  not  at 
first  support  the  production  of  purely 
civilian  planes  and  required  that  the  lat- 
ter should  be  capable  of  immediate  con- 
version into  war  aircraft  in  case  of  emer- 
gency— two  opposing  demands  which 
the  manufacturers  had  to  fulfill  as  best 
they  could.  Hence,  it  came  about  that 
at  least  during  the  first  half  of  the  last 
decade  German  manufacturers  produced 
the  best  all-round  passenger  and  goods 
transport  planes  in  the  world,  and  today 
these  are  still  in  the  foremost  rank.  In 
some  aspects  the  German  industry  may 
still  be  said  to  be  leading,  as,  for  in- 
stance, in  the  design  of  large  all-metal 
planes,  in  which  the  German  industry  is 
still  doing  pioneer  work.  ■ 

Today  Germany  has  the  following  pro- 
ducers of  transport  planes  :  Junkers,  Dor- 
nier,  BFW  (Bayerische  Flugzeug- 
Werke),  Focke-Wulf,  Heinkel,  Rohr- 
bach,  Arado  and  Albatros.  Junkers  spe- 
cializes in  .the  production  of  all-metal 
landplanes,  while  Dornier  and  Rohrbach 
are  noted  for  their  all-metal  flying  boats, 
though  the>  also  each  produce  a  success- 
ful type  of  Jandplane.  The  other  makers 
build  chiefly  ..mailer  planes,  employing 
metal,  wood  and  fabric  as  materials.  We 
shall  pass  the  production  of  the  various 
German  makers  in  review  and  obtain  an 
idea  of  the  featur-  ,  peculiar  to  their  ma- 
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chines.  Most  of  the  German  transport 
planes  are  distinctive  designs.  Inspired 
by  the  example  of  Junkers,  who  built  his 
first  all-metal  machines  during  the  war, 
the  German  industry  early  turned  to  the 
construction  of  all-metal  planes,  although 
with  the  exception  of  Rohrbach  no  fac- 
tory has  applied  the  all-metal  principle 
to  the  same  extent  as  Junkers.  Most  of 
the  manufacturers  employ  fabric  to  cover, 
at  least  partially,  the  metal  wing  and  fu- 
selage structure.  Some  even  still  adhere 
to  wood  construction.  A  feature  of  all 
German  transport  planes  is  that  they  are 
of  the  monoplane  type,  mostly  with  strut- 
less  cantilever  wings.  The  few  models 
which  still  have  the  wings  supported  by 
struts  are  gradually  being  superseded  by 
the  cantilever  type. 

The  Junkers  Flugzeugbau  company  at 
Dessau  is  doubtless  the  most  successful 
German  maker  of  land  aircraft,  for  no 
other  Germany  company  has  so  many 
machines  of  its  construction  and  design 
flying  in  every  part  of  the  world.  For 
this  reason  we  will  consider  first  the 
planes  produced  by  this  manufacturer. 
The  great  popularity  of  Junkers  planes, 
which  are  relatively  expensive,  is  due  not 
only  to  their  aerodynamical  qualities,  but 
also  to  their  durability  and  resistance  to 
weather  and  exposure.  Many  machines 
have  been  in  virtually  continuous  use  for 
the  past  eleven  years.  For  instance,  one 
delivered  in  1919  is  still  doing  service 
on  the  Luft  Hansa.  The  machines  require 
no  hangar  and  can  be  left  standing  out 
in  the  midst  of  winter  or  in  the  heat  of 
the  tropics,  without  impairment  of  flying 
qualities.  These,  of  course,  are  assets  in- 
herent in  every  good  all-metal  plane,  but 
Junkers'  wide  experience  and  his  special 
constructional  features  give  his  planes 
unusual  advantages. 

The  constructional  features  of  Junkers 
machines  are  more  or  less  the  same  in 
all  models,  as  are  also  the  general  lay- 
out and  design,  the  one  exception  being 
the  large  G.38  plane.  This  plane,  the 
fundamental  features  of  which  were  pat- 
ented as  far  back  as  1910,  approaches 
the  ultimate  aim  of  Professor  Junkers — 
the  all-wing  plane.  The  Junkers  range 
of  transport  planes  still  in  production  to- 
day comprises  seven  types,  of  which  four 
are  single-engined  aircraft,  two  three- 
engined  and  the  G.38  four-engined.  The 
machines  with  one  and  three  motors  all 
have  low-set  wings  built  up  in  five  or 
seven  sections,  the  central  of  which  is 
integral  and  forms  the  bottom  of  the  fore 
part  of  the  cabin  structure.  This  low- 
wing  arrangement  has  proved  very  effi- 
cacious in  forced  landings  as  the  cabin  is 
protected  by  the  very  strong  central  wing 


Aeko  Digest 

AIRPLANES 

section  in  the  event  of  a  crash.  The 
wings  taper  toward  the  tips  in  plain  con- 
tour and  thickness  and  are  built  in  a  man- 
ner employed  also  in  the  G.38  machine. 
They  have  no  spars  of  the  conventional 
type,  but  have  a  number  of  seamless  du- 
ralumin tubes  running  the  length  of  the 
wing  and  distributed  around  the  periph- 
ery of  its  section.  At  intervals  the  tubes 
are  joined  by  rib  structures,  which  serve 
mainly  to  locate  the  tubes,  the  wing  de- 
riving its  strength  from  short,  triangu- 
larly arranged,  pressed  struts  of  open 
channel  section  made  of  duralumin  and 
riveted  in  place.  The  struts  and  tubes 
constitute  an  exceedingly  strong  girder 
frame  structure,  in  which  all  pressures 
are  distributed  over  a  large  area.  Also, 
the  skin  of  the  wings  has  a  definite  stat- 
ical task  to  fulfill.  This  skin  consists  of 
corrugated  sheet  duralumin,  which  is 
heat-treated  and  formed  to  the  contours 
of  the  wing  structure,  to  which  it  is 
riveted.  The  corrugations  run  in  the 
direction  of  the  chord  and  offer  great 
resistance  especially  to  torsional  forces. 
The  central  section  of  the  wing  is  inte- 
gral with  the  cabin  structure.  The  ends 
project  from  the  sides  of  the  fuselage  and 
the  tube  ends  correspond  in  their  loca- 
tion with  the  ends  of  those  in  the  wing 
sections  to  be  fixed  on  the  stub  wings. 
The  open  tube  ends  are  provided  with 
steel  muffs,  which  are  riveted  in  place. 
These  have  spherical  socket  seats  and  a 
threaded  collar  integral  with  the  muff. 
The  muffs  on  the  tubes  of  the  wing  sec- 
tions to  be  attached  are  correspondingly 
formed  to  fit  into  the  sockets  and  have  a 
ring  cap  nut,  which,  upon  being  tight- 
ened on  the  thread,  causes  the  tubes  of 
the  stub  wing  and  the  attached  section 
to  align  until  they  are  firmly  seated, 
making  a  rigid  joint. 

As  already  indicated,  the  trimotored 
Junkers  machines  have  the  wings  sub- 
divided in  five  or  seven  sections.  Two  of 
these  have  motor  cradles  on  top  of  the 
leading  edge.  These  intermediate  wing 
sections  are  attached  in  same  manner  as 
just  described. 

The  fuselage  consists  of  a  duralumin 
frame  covered  with  corrugated  sheet  du- 
ralumin, the  corrugations  of  which  run 
the  length  of  the  body,  reinforcing  it. 
It  is  an  interesting  fact  that  Junkers  all- 
metal  machines  are  actually  lighter  than 
similarly  large  and  powerful  planes  made 
of  wood,  although  the  latter  material  is 
specifically  lighter  than  duralumin,  which 
is  an  alloy  consisting  of  90  per  cent  of 
aluminum  and  10  per  cent  of  copper  and 
manganese. 

Turning  now  to  the  descriptions  of 
individual  models,  it  is,  perhaps,  advisa- 
ble to  start  with  the  oldest  model  now 
being  built,  which  is  the  prototype  pf 
the  later  models.  It  is  called  the  F.13 
type,  and  is  one  of  the  most  successful 
transport  planes  ever  built.  Machines  of  j 
this  type  have  been  in  constant  opera-  ! 
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tion  all  over  the  world  since  1919.  As 
in  all  Junkers  machines,  the  wings,  be- 
ginning from  the  point  of  attachment  to 
che  stub  wings  or  motor  wing  section, 
have  a  slight  lateral  dihedral  angle.  In 
the  case  of  the  F.13,  the  span  is  58  feet 
and  the  supporting  surface,  including  the 
ailerons,  430  square  feet.  The  wings  are 
built  up  of  nine  duralumin  tubes  inter- 
nally braced  in  the  manner  described, 
and  they  support  a  load  of  10  pounds  per 
square  foot,  as  the  plane  fully  loaded 
weighs  4,290  pounds.  This  is  the  weight 
of  the  machine  when  fitted  with  floats. 
With  ordinary  wheel  landing  gear  it 
weighs  4,070  pounds  and_  is  able  to  trans- 
port a  load  including  two  pilots,  four 
passengers  (or  one  pilot  and  five  pas- 
sengers) and  fuel  totaling  1,540  pounds. 
In  the  case  of  the  float  machine,  the  fuel 
load  may  be  1,320  pounds.  All  Junkers 
machines  can  be  supplied  with  floats. 

The  cabin  has  ample  room  for  four 
comfortable  arm  chairs ;  access  to  it  is 
obtained  through  side  doors  opening  out 
on  the   stub   wings.    The   fuselage  is 


roughly  rectangular  in  section.  The  to- 
tal length  of  the  plane  is  31.5  feet;  its 
height  is  11.5  feet.  The  motor  is  in- 
stalled as  usual  in  the  front  end  under  a 
bonnet.  Behind  it  is  the  cockpit,  which 
is  partially  covered  by  an  extension  of 
the  cabin  roof.  A  characteristic  appear- 
ance is  given  by  a  tongue  curving  down 
in  the  center  with  the  end  fastened  to 
the  forward  edge  of  the  cockpit,  leaving 
a  large  oval  opening  at  each  side  for  the 
pilots  to  enter. 

The  control  surfaces  are  operated  in 
the  usual  manner  by  a  control  stick  with 
steering  wheel.  The  elevator  and  aileron 
connections  consist  of  duralumin  rods 
and  levers ;  the  rudder  is  operated  by 
pedals  and  cables.  The  latter  are  con- 
ducted in  a  straight  line  within  the  fuse- 
lage beneath  the  cabin  floor,  the  joints 
and  lever  bearings  being  accessible 
through  small  covered  openings  in  the 
skin  of  the  fuselage.  The  rudder  fin  is 
fixed  on  top  of  the  tail  end.  Also  the 
stabilizer  is  fixed,  balancing  being  ef- 
fected by  a  fuel  tank  situated  just  in 
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front  of  the  tail  skid  inside  the  fuselage. 
The  pilot  has  a  pump  lever  within  reach 
and  is  able  to  empty  or  fill  the  tank  ac- 
cording to  requirement.  The  skid  has 
castor  action  and  is  sprung  by  rubber 
cord.  The  landing  gear  is  of  the  split- 
axle  type,  embodying  two  rubber  cord 
shock  absorbers  on  each  side.  It  can 
readily  be  dismounted  and  exchanged 
for  floats  or  snow  runners. 

Various  types  of  motors  with  an  out- 
put between  160  and  230  horsepower  can 
be  fitted,  preference  being  given  to  a 
water-cooled  BFW  or  Junkers  with  a 
respective  output  of  185  and  195  horse- 
power. Fuel  is  stored  in  two  tanks 
mounted  inside  the  stub  wings,  from 
where  it  is  pumped  by  a  motor-driven 
pump  to  a  gravity  tank  under  the  roof 
of  the  cockpit.  The  working  of  the  fuel 
pump  is  controllable  through  an  inspec- 
tion glass  in  front  of  the  pilot  and  in  the 
event  of  a  failure  fuel  can  be  pumped  by 
hand.  Several  filters  are  incorporated  in 
the  fuel  line  between  gravity  tank  and 
(Continued  on  following  page) 
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carburetor.  This  line  is  enclosed  by  a 
special  pipe,  which  in  the  event  of  fuel 
line  breakage  conducts  the  fuel  outside 
the  machine  so  it  cannot  enter  the  cock- 
pit or  come  in  contact  with  the  motor, 
which  is  separated  from  the  cockpit  by 
a  fireproof  wall.  The  maximum  speed  of 
the  F.13  is  125  miles  per  hour  and  its 
normal  cruising  speed,  106  miles  per 
hour. 

After  the  F.13  type  was  introduced, 
the  Junkers  company  built  several  other 
types,  including  a  three-seater  monoplane 
with  the  wing  above  the  cabin.  Several 
of  these  were  built  and  some  of  them 
have  been  in  more  or  less  constant  use 
since  1924.  Neither  this  nor  the  other 
types,  among  them  some  two-seaters  with 
open  cockpits  meant  primarily  for  mail 
transport,  have  been  further  developed. 
The  company  concentrated  rather  on  the 
construction  of  the  famous  W.33  type, 
such  as  was  used  by  the  German  avia- 
tors Hermann  Koehl  and  von  Huenefeld 
and  their  Irish  friend  Fitzmaurice  in 
making  the  first  crossing  of  the  northern 
part  of  the  Atlantic  from  Europe  to 
America.  This  type  of  machine  was  pri- 
marily developed  for  goods  transport, 
the  place  of  the  passenger  cabin  being 
taken  by  a  cargo  hold  of  160  cubic  feet. 
The  machine  is  also  well  suited  for  aerial 
photographic  work  and  for  dusting  crops. 
For  the  former  work,  part  of  the  floor 
can  be  removed  to  admit  the  fitting  of  a 
camera;  for  the  latter  purpose  the  Jun- 
kers company  has  evolved  a  special  high 
efficiency  dusting  plane.  The  wings  have 
a  span  of  60.2  feet  and  supporting  sur- 


face of  462.8  square  feet.  In  general  de- 
sign and  execution  this  machine  is  simi- 
lar to  the  F.13.  The  over-all  length  is 
35.7  feet.  A  single  Junkers  L5  water- 
cooled  motor  with  280  to  310  horsepower 
output  is  fitted,  giving  the  plane  a  maxi- 
mum speed  of  121  miles  per  hour,  while 
the  cruising  and  landing  speeds  respec- 
tively are  95  and  56  miles  per  hour.  In 
place  of  the  Junkers  motor,  a  420-horse- 
power  Jupiter  or  other  similarly  power- 
ful motor  can  be  installed,  which,  how- 
ever, raises  the  speed  by  about  five  per 
cent.  Fitted  with  the  Jupiter  air-cooled 
motor  the  model  is  designated  W.34. 

In  the  succession  of  Junkers  models 
then  followed  the  first  trimotored  pas- 
senger plane  for  two  pilots  and  nine  pas- 
sengers. It  still  retains  the  characteris- 
tic features  of  the  former  models,  though 
of  course  correspondingly  enlarged.  The 
machine  has  one  motor  in  the  nose  and 
one  each  side  of  the  cabin  on  the  wings. 
This  type  is  called  G.24  and  has  a  span  of 
98  feet,  a  wing  surface  of  1,018  square 
feet  and  a  length  of  50  feet.  It  weighs 
fully  equipped,  but  otherwise  empty,  8,800 
pounds  and  is  capable  of  transporting  a 
gross  load  of  4,750  pounds.  The  wing 
load  amounts  to  13.3  pounds  per  square 
foot.  Fitted  with  three  Junkers  motors 
of  280  to  310  horsepower  output  each, 
the  G.24  has  a  maximum  speed  of  115 
miles  per  hour,  a  cruising  speed  of  100 
miles  per  hour  and  a  landing  speed  of 
64  miles  per  hour.  Access  to  the  cockpit 
is  obtained  through  the  passenger  cabin. 
A  feature  of  the  G.24  is  that  it  can  be 
extensively  dismantled.  As  in  the  other 
models,  the  passenger  cabin  with  the  in- 


tegral stub  wing  forms  the  main  sup- 
porting section,  to  which  the  other  parts 
are  attached.  This  construction  allows 
the  removal  of  the  two  wing  sections  on 
each  side.  The  tail  of  the  fuselage  forms 
a  special  unit,  which  is  attached  to  the 
main  piece  in  a  manner  similar  to  that 
of  the  wing  section.  This  division  of  the 
plane  in  several  sections  facilitates  man- 
ufacture, repair  and  road  or  rail  trans- 
port, should  such  become  necessary. 

Recently  an  improved  model  of  the 
G.24,  designated  as  G.24he,  has  been 
brought  out  for  a  Greek  air  transport 
company.  This  machine  has  a  slightly 
smaller  span,  96.3»  feet,  and  larger  chord, 
bringing  the  wing  area  up  to  1,087 
square  feet  while  the  length  has  been 
increased  by  two  feet  to  52  feet.  By 
these  alterations  the  aerodynamical  quali- 
ties of  the  machine  have  been  improved 
considerably.  The  motors  have  remained 
the  same,  but,  although  the  full  load  fly- 
ing weight  has  been  raised  to  15,420 
pounds  as  against  13,550  pounds,  the 
maximum  speed  was  increased  by  15 
miles  per  hour  to  130  miles  per  hour, 
the  cruising  and  landing  speeds  respec- 
tively being  106  and  62  miles  per  hour. 
The  wing  load  is  about  one  pound  higher 
than  in  the  old  G.24.  The  controls  of 
these  models  are  similarly  arranged  as 
in  the  F.13.  Also  tail  skids  are  retained, 
though  the  Junkers  Company  is  now  be- 
ginning to  employ  more  widely  a  tail 
wheel  and  wheel  brakes. 

The  G.24  was  followed  by  a  consider- 
ably larger  sister  model,  the  G.31  with 
a  span  of  99.4  feet  and  a  wing  area  of 
1,018.3  square  feet  (same  as  the  older 
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Jankers  G.38,  the  largest  Iandplane 


The  Jankers  Ja.52  freight  plane 


G.24).  The  length  is  54  feet  and  fully 
loaded  the  ship  weighs  17,580  pounds, 
which  gives  a  wing  load  as  high  as  17.2 
pounds  per  square  foot,  or  almost  twice 
as  high  as  in  the  F.13.  Without  load  the 
G.31  weighs  10,920  pounds,  giving  the 
machine  a  loading  capacity  of  6,660 
pounds.  In  general  design  the  G.31 
shows  considerable  modifications  as  com- 
pared with  the  G.24.  It  has  a  large  lug- 
gage bunker  beneath  the  17-passenger 
cabin  and  a  large  goods  compartment  be- 
tween the  cabin  and  the  cockpit.  A  small 
room  inside  the  goods  hold  is  partitioned 
off  for  the  wireless  operator  and  another 
for  an  auxiliary  gasoline  motor  driving 
a  compressor  which  supplies  compressed 
air  for  starting  the  motors.  The  goods 
compartment  has  one  large  door  on  each 
side  leading  out  on  the  stub  wings.  The 
whole  wing  is  subdivided  into  the  stub 
wing  integral  with  the  cabin  structure, 
two  intermediate  pieces  on  each  side 
(one  carrying  the  side  motor,  the  other 
fuel  tanks)  and  the  two  end  sections. 
Also  the  fuselage  is  subdivided,  but  in  a 


different  manner  from  that  of  the  G.24, 
in  which  the  tail  piece  is  removable.  In 
the  G.31  only  the  head  piece  with  the 
cradle  for  the  central  motor  can  be  de- 
tached. The  main  fuselage  body  com- 
prises five  internal  compartments,  the 
first  being  the  cockpit,  the  second  the 
cargo  hold  and  the  remaining  three  the 
passenger  quarters.  All  these  spaces  are 
connected  by  doors  so  that  the  pilots  can 
go  through  the  entire  ship.  The  lavatory 
is  arranged  beside  the  last  row  of  seats. 
Access  to  the  interior  of  the  fuselage  tail 
end  is  obtained  by  removing  the  last 
seats  and  a  panel  behind  them.  As  all 
other  Junkers  transport  planes,  the  G.31 
is  provided  with  dual  controls.  Com- 
pared with  the  G24  the  empennage  of 
this  machine  is,  however,  considerably 
modified.  The  compensated  ailerons  run 
the  whole  length  of  the  wing  end  sections 
from  the  tips  to  the  joint  with  the  in- 
termediate sections,  and  two  rudders  of 
smaller  dimensions  are  employed  instead 
of  one.  The  rudder  fins  stand  on  the 
stabilizer  surface  and  their  upper  ends 


are  connected  by  a  small  airfoil.  The 
stabilizer  can  be  adjusted  by  the  pilot 
during  flight  from  the  cockpit.  All  con- 
trol rods,  levers  and  surfaces  have  roller 
bearings  and  the  control  rods  and  cables 
leading  to  the  tail  pass  through  a  chan- 
nel inside  the  fuselage  below  the  cabin 
floor.  The  tail  cap  of  the  fuselage  is 
hinged  on  one  side  and  when  opened 
gives  access  to  the  skid  and  empennage 
controls.  The  fuel  system  is  similar  to 
that  already  described  and  the  tanks  hold 
a  total  of  463  gallons.  The  controls  are 
so  designed  that  the  machine  may  be 
flown  safely  and  without  increased  ef- 
fort on  the  part  of  the  pilot  with  only 
two  motors  in  operation. 

The  well-known  mammoth  plane,  the 
G.38,  described  in  the  December,  1929, 
issue  of  Aero  Digest,  was  the  one  next 
introduced  by  the  junkers  Company. 
Tests  of  the  machine  were  not  completed 
before  summer,  1930.  The  machine  is 
now  ready  for  production  and  may, 
therefore,  now  be  listed  among"  German 
(Continued  on  follozving  page) 
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(Continued  from  preceding  page) 
transport  planes.  The  general  features 
of  this  machine  have  so  often  been  re- 
ferred to  recently  that  a  complete  de- 
scription may  well  be  dispensed  with. 
The  same  constructional  methods  that 
have  proved  so  efficacious  in  the  other 
models  have  been  adopted  in  the  G.38. 
But  in  the  general  design  the  machine 
constitutes  a  departure  from  the  former 
models.  The  G.38  is,  in  fact,  an  interme- 
diate step  to  the  still  larger  all-metal 
plane,  the  drawings  for  which  have  long 
been  completed.  This  future  plane,  as  al- 
ready indicated,  will  consist  practically 
entirely  of  the  wing  and  will,  therefore, 
have  very  little  head  resistance  and  be 
exceedingly  economical.  The  G.38  closely 
approaches  this.  The  weights  are  exten- 
sively decentralized  and  distributed  over 
the  wing  structure,  the  fuselage  serving 
solely  to  carry  the  steering  surfaces.  In 
Germany  considerable  progress  is  being 
made  in  the  investigation  of  the  problems 
attending  the  construction  of  tailless 
planes.  Numerous  small  planes  of  the 
tailless  type  are  in  existence  in  Germany 
and  the  experience  gained  with  them  is 
a  valuable  fundament  for  the  future  Jun- 
kers plane,  which  will  have  no  fuselage 
whatever.  The  fuselage  of  the  G.38  has 
a  length  of  75.4  feet  and  it  does  not  lie 
on  top  of  the  wing,  but  is  located  in  be- 
tween the  wings,  the  top  being  flush  with 
the  highest  part  of  the  latter,  while  the 
bottom  protrudes  approximately  two  and 
one-half  feet  below.  The  span  of  the 
wings,  which  are  also  built  in  sections, 
measures  147.6  feet.  As  the  thickest  por- 
tion of  the  wings  is  six  feet  high  at  the 
roots,  there  is  ample  headroom  inside 
them,  and  although  they  have  a  very  pro- 
nounced taper  toward  the  tips  and  a 
back-sweeping  leading  edge,  a  mechanic 
may  go  a  considerable  distance  inside 
them  in  the  direction  of  the  tips.  The 


fuselage  nose  projects  in  front  of  the 
wings,  but  does  not  carry  a  motor.  This 
part  constitutes  the  chart  room  and  is 
the  station  of  the  commander.  The  pilots 
are  seated  on  a  kind  of  platform  to  which 
steps  lead  up  from  the  chart  room.  They 
are  able  to  speak  with  the  commander, 
although  their  heads  are  more  or  less  in- 
side in  a  superimposed  small  glass  cabin 
which  gives  them  good  vision.  Immedi- 
ately behind  the  two  pilots'  seats  and  sep- 
arated by  a  wall  is  a  transverse  passage 
running  right  and  left  into  the  wings. 
This  is  the  central  motor  control  station 
and  continuations  of  this  passage  on 
either  side  give  access  to  the  four  mo- 
tors, which  are  located  two  in  each  wing, 
so  that  mechanics  can  attend  to  them 
during  flight.  The  motors  are  connected 
with  the  propellers  by  means  of  propeller 
shafts  and  spur  reduction  gears.  These 
are  mounted  on  horizontal  conical  pro- 
jections on  the  leading  edge.  At  present 
the  plane  still  has  the  first  provisional 
motors,  the  two  inside  motors  developing 
each  600  horsepower  and  driving  four- 
blade  propellers,  the  two  outside  with  an 
output  of  400  horsepower  each,  driving 
two-bladed  propellers.  It  is  intended 
later  to  substitute  the  new  Junkers  Diesel 
motor  for  these  and  to  increase  the  power 
output  at  least  to  2,400  horsepower,  for 
which  the  machine  was  originally  de- 
signed. 

The  G.38  is  primarily  meant  for  the 
long-distance  transport  of  goods,  but  if 
desired,  passengers  can  also  be  carried, 
in  which  case  the  rear  portion  of  the 
fuselage  can  be  equipped  as  an  ordinary 
passenger  cabin  as  it  has  side  windows ; 
the  space  within  the  wing  has  only  top 
lights.  The  machine  has  not  yet  been 
taken  into  regular  service.  Probably  it 
will  ultimately  be  employed  in  the  trans- 
continental service  down  to  China.  The 
machine  weighs  with  full  equipment  28,- 


600  pounds  and  has  a  loading  capacity  of 
24,200  pounds,  making  the  total  flying 
weight,  when  fully  loaded,  52,800  pounds. 

The  latest  addition  to  the  Junkers 
range  of  models  is  a  goods  transport 
plane  Ju.52,  developed  from  the  succes- 
ful  W.33  type.  It  is  a  low-wing  mono- 
plane with  a  span  of  95.14  feet  and  a 
wing  surface  of  1,248  square  feet.  Fully 
equipped  but  otherwise  empty,  it  weighs 
8,800  pounds  and  is  capable  of  transport- 
ing 6,600  pounds.  The  wing  load  is 
somewhat  higher  than  that  of  the  W.33, 
amounting  to  12.3  pounds  per  square  foot 
as  against  10  pounds  per  square  foot, 
yet  the  landing  speed  is  lower,  being  45 
miles  per  hour  instead  of  53  miles  per 
hour,  while  the  maximum  speed  of  121 
miles  per  hour  is  the  same.  The  cruising 
speed  is  100  miles  per  hour,  which  is 
four  miles  per  hour  higher  than  that  of 
the  W.33.  The  prime  consideration  in 
designing  this  plane  has  been  to  obtain  as 
large  a  radius  of  action  as  possible.  For 
this  reason  an  economical  water-cooled 
motor,  one  of  the  new  BMW  VI 1  aU  of 
685  horsepower  maximum  output,  has 
been  selected.  The  plane  with  the  motor 
set  for  most  economical  working  will 
carry  a  paying  load  of  3,200  pounds  a 
distance  of  1,240  miles  without  stopping, 
or  it  will  transport  in  five  and  one-half 
hours  a  paying  load  of  4,780  pounds,  the 
distance  of  560  miles  between  Berlin 
and  London  without  stopping.  The  abil- 
ity to  keep  in  the  air  so  long  compensates 
fully  for  lack  of  a  higher  speed,  which 
could  only  be  obtained  at  the  expense  of 
economy  as  it  would  necessitate  employ- 
ment of  a  larger  motor  requiring  more 
fuel  and  more  intermediate  stops  for  the 
transport  of  any  given  weight. 

The  Ju.52  has  a  clear  goods  hold  ap- 
proximately twenty  feet  seven  inches  by 
five  feet  four  inches  by  six  feet  two 
inches,  to  which  easy  access  is  insured  by 
broad  hatches  at  the  sides  and  in  the  roof. 
The  opening  in  the  latter  measures  five 
feet  seven  inches  by  four  feet  three  inches ; 
the  side  hatches  measure  five  feet  seven 
inches  by  two  feet  eleven  inches.  Addi- 
tional cargo  space  for  small  piece  goods 
is  located  beneath  the  main  hold,  which 
is  reached  by  several  small  hatches. 

The  main  hold,  having  a  clear  head 
room  of  six  feet  three  inches,  can 
easily  be  transformed  into  a  commodious 
cabin  if  the  need  arises.  While  the  wings 
are  attached  in  the  usual  manner  to  the 
stub  wings,  the  ailerons  are  wholly  dif- 
ferent from  those  of  the  W.33 ;  they  ex- 
tend the  entire  length  of  the  wings  and 
are  hinged  on  brackets  below  their  trail- 
ing edge,  forming  a  distinct  slot.  This  is 
the  arrangement  adopted  in  the  G.38. 
The  normal  fuel  tanks  hold  2,200  pounds, 
which  will  keep  the  machine  in  the  air 
for  about  nine  and  one-half  hours  and 
allow  it  to  fly  a  distance  of  930  miles. 
Additional  tanks  can  easily  be  installed 
inside  the  wing. 

(Other  German  transport  planes  will 
be  described  by  this  author  in  forthcom- 
ing issues  of  Aero  Digest.) 
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The  1931 

Great  Lakes 

Sport  Trainer 

$2985  Flyaway,  Factory 


CASH  IN  NOW  ON  THIS 

NEW  INTEREST 

IN  AVIATION! 

With  the  coming  of  the  1931  Great  Lakes  Sport 
Trainer,  there  has  been  a  sharp  reawakening 
of  interest  by  those  who  would  take  to  the  air 
in  a  practical  way. 

The  greater  beauty  and  stability  of  this  staunch 
and  dependable  plane  —  always  a  popular 
choice  for  initial  flight  instruction — has  aroused 
renewed  interest  from  all  parts  of  the  country. 

At  the  new  price  of  $2985,  the  Sport  Trainer 
is  exactly  the  ship  for  those  keen -minded 
followers  of  aviation  who  have  been  waiting 
for  just  such  a  popularly  priced,  dependable 
plane  to  get  into  the  air  at  once. 

This  is  the  time  when  the  complete  details 
of  the  Great  Lakes  Sport  Trainer  should 
be  in  your  hands.  Write  for  them  today. 

DEALERS— The  Great  Lakes  proposition  contains  so 
many  merchandising  advantages  that  you  ought  to 
have  all  the  details  at  once.  Write  or  wire  immediately. 


GREAT  LAKES 

CORPORATI  ON 


Contractors 


the    United  States 


AIRCRAFT 

CLEVELAND 
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MAJOR  GENERAL  JAMES  ED- 
MOND  FECHET,  Chief  of  Air 
Corps,  joins  this  gallery  of  famous  and 
sometimes  notorious  characters  not  by- 
virtue  of  the  fact  that  he  is  a  Major  General, 
but  because  he  is  a  pilot  If  a  Major 
General  of  Cavalry  galloped  up  to  me  on  a 
horse  and  said,  "Give  me  and  this  horse  a 
write-up,"  I'd  say,  "Sorry,  General,  but  I 
can't  do  it.  I  can't  permit  a  mere  horse- 
going  General  to  canter  into  the  company 
of  such  distinguished  pilots  as  Jerry  Mc- 
Clelland and  Pop  Cleveland.  You'll  have 
to  trot  over  to  the  horse  division  of  the  City 
Disposal  Department  to  get  any  attention 
at  all.  Off  with  you,  General.  And  if  that 
horse  has  anything  to  add  to  the  discussion, 
tell  him  to  wait  until  he  gets  outside." 

No,  Major  General  Jim  Fechet  is  here 
because  as  a  pilot  he's  a  credit  to  this  de- 
partment. Incidentally,  the  tone  of  this 
sheet  has  been  falling  of  late,  and  I'm  glad 
to  boost  it  with  the  presence  of  a  big  mili- 
tary man.  After  movie  pilots  something 
must  be  done  to  raise  the  standard. 

General  Fechet  is  a  young  fellow  of  S3. 
He  won't  be  even  54  until  August  21,  1931, 
for  he  was  born  in  1877,  at  Fort  Ringold, 
Texas.  His  father  was  the  late  Lieut.- 
Colonel  Edmond  G.  Fechet,  who  was  cited 
for  gallant  service  at  Antietam.  As  a  boy, 
Jim  Fechet  was  with  his  father  in  Texas 
during  the  campaign  against  Geronimo,  and 
he  lived  his  life  on  a  horse.  He  only  got 
off  at  night.  This  was  tough  on  the  horse 
but  it  gave  Jim  Fechet  the  wonderful  con- 
stitution he  enjoys  to-day,  and  made  him 
quick-thinking  in  emergencies. 

When  the  horse  went  up,  the  embryo 
general  had  to  figure  instantly  where  he 
would  be  when  he  came  down — no  mean 
feat  with  a  horse  from  Texas.  And  after 
the  descent,  if  the  horse  wasn't  there,  he 
had  to  decide  in  an  instant  on  what  part 


of  his  anatomy  it  would  be  well  to  alight. 
He  is  sometimes  referred  to  as  a  hard- 
headed  old  boy — which  seems  to  be  a  legacy 
of  his  early  days  on  and  off  a  horse.  He 
has  made  some  of  his  snappiest  decisions 
while  half-way  between  the  back  of  a 
broncho  and  a  low  lying  cloud.  In  fact,  it 
was  his  early  experiences  with  horses  that 
made  him  air-minded;  and  it  was  often  re- 
marked that  Jim  Fechet  could  bounce  higher 
and  come  down  harder  than  any  man  in 
those  parts — an  enviable  reputation  indeed. 

His  education  was  reluctantly  received  in 
the  public  schools  of  Jackson,  Ohio,  the 
Worthington  Academy  at  Lincoln,  Nebraska, 
and  the  University  of  Nebraska.  In  April, 
1898,  completely  filled  with  scholastic  in- 
formation, James  E.  Fechet  enlisted  as  a 
Buck-Private  in  Troop  D,  Sixth  Calvary. 
The  Spanish-American  War  was  being 
laughingly  fought  at  that  time  by  Colonel 
Theodore  Roosevelt  and  a  few  war  corre- 
spondents, so  Private  Fechet  rose  rapidly 
through  the  grades  of  Corporal  and  Sergeant. 
He  has  never,  in  fact,  outlived 
the  marks  of  that  rank  of  Sergeant, 
for  even  to  this  day  he  has  all  the  ear- 
marks of  a  particularly  hard-boiled  Top 
Kick.  Even  Washington  has  failed  to  leave 
any  mark  on  him.  The  numerous  tea- 
swarreys  of  Washington  that  his  position 
have  forced  him  to  attend  have  failed  to 
leave  any  lasting  imprint  on  his  rugged 
character,  and  unlike  a  few  generals  and 
admirals,  there  has  never  been  even  a  sus- 
picion that  General  Fechet  mad*  his  own 
underwear  in  off  moments. 

I  am  trying  hard  to  treat  this  great  soldier 
with  the  dignity  and  solemnity  his  rank  and 
attainments  deserve,  but  I  find  myself  some- 
what handicapped  by  a  casual  friendship 
that  has  existed  between  us  for  the  past 
few  years.  To  me — and  I  believe  the  ma 
jority  of  the  Air  Corps — he  is  not  so  much 
the  Major  General  commanding  as  he  is  the 
lovable  and  understanding  human  being  who 
is  far  bigger  and  finer  than  any  dignity  that 
rank  may  confer  upon  him.  If  he  wasn't  going 
to  see  this,  and  if  we  weren't  going  to  meet 
again,  I'd  go  on  to  say  much  that  is  in  my 
heart,  but  as  he  is  the  sort  to  call  me  hard 
names,  and  possibly  punch  my  head  for 
praising  him  too  highly,  I'd  better  content 


myself  by  saying  that  those  who  know  him 
will  know  all  I  would  say  anythow,  and 
those  who  don't  know  him  would  fail  to 
understand. 

At  the  close  of  the  skirmish  known  as 
the  Spanish-American  War,  in  1898,  Sergeant 
Fechet  was  appointed  a  Second  Lieutenant 
of  Cavalry.  He  had  been  severely  wounded 
in  the  battle  of  San  Juan  Hill.  On  Febru- 
ary 2,  1901,  he  was  appointed  First  Lieuten- 
ant—and there  he  stuck  for  ten  years.  First 
Loots  in  the  Air  Corps  probably  will  ap- 
preciate his  feelings.  On  March  30,  1911, 
some  of  the  Cavalry  must  have  passed  away 
or  fallen  off  the  'osses,  for  in  a  flash  he 
was  appointed  Captain.  In  1904  he  had 
graduated  from  the  Infantry  and  Cavalry 
School  at  Fort  Leavenworth,  though  I  doubt 
if  they  imparted  any  information  to  him 
about  horses  that  he  didn't  have  already. 
He  was  known  as  an  expert  horseman  and 
one  of  the  best  shots  in  the  nation— he  could 
shoot  a  seven  at  will.  During  the  Philippine 
Insurrection  he  fought  on  the  Island  of 
Samar,  and  in  1916  he  served  with  General 
Pershing's  punitive  expedition  into  Mexico. 
They  went  down  there  to  catch  Villa,  but 
caught  everything  else  but.  That  was  in 
1916. 

During  the  great  war  Captain  Fechet  held 
a  dizzy  rush  of  temporary  commissions.  He 
became  Major,  Lieut.-Colonel,  and  Colonel 
in  rapid  succession.  He  had  barely  time  to 
purchase  new  hat  insignias  for  each  rank 
when  he  was  moved  on  to  the  next  one.  On 
June  31,  1920,  he  was  brought  up  with  a 
round  turn,  and  shot  back  to  the  lowly 
depths  of  a  Majority.  Next  day,  however, 
he  became  a  Lieut.-Colonel — did  you  ever 
hear  of  such  a  thing?  There's  no  keeping 
track  of  him.  A  case  of  "Good  morning, 
Major.  How  are  you  feeling  to-day, 
Colonel?  I  hope  you  feel  better  to-night. 
General." 

His  interest  in  aviation  began  with  the 
birth  of  the  flying  machine,  but  I  am  glad  to 
report  that  he  never  flew  gliders.  In  this 
respect  he  is  unique.  In  August,  1917,  he 
was  placed  on  duty  with  the  Aviation  Sec- 
tion of  the  Signal  Corps,  took  his  flying 
training  at  Scott  Field,  and  emerged  as  a 
Reserve  Military  Aviator.  On  November 
13,  1918,  he  was  rated  a  Junior  Military 
Aviator,  and  was  done  with  the  horses 
for  good.  During  the  late  war  Gen- 
eral Fechet  was  in  command  of  various 
flying  fields— Scott,  Carlstrom,  Dorr, 
and  Kelly.  He  was  always  on  the  move. 
He  was  Air  Officer  of  the  Southern  De- 
partment from  May,  1919,  to  Sept.  1920, 
and  on  Aug.  5,  1920,  he  was  permanently 
transferred  to  the  Air  Corps,  and  assigned 
to  duty  in  the  office  of  the  Chief  of  Air 
Corps,  first  as  Chief  of  Training  and 
Operations  and  later  as  Chief  of  Training 
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and  War  Plans  Division. 

On  July  1,  1924,  he  was  detailed  as  Com- 
mandant of  the  Air  Corps  Advanced  Flying 
School  at  Kelly  Field,  Texas,  a  place  where 
the  youth  of  the  land  get  led  gently  into 
the  air  by  their  kindly  instructors— and  get 
as  gently  eased  out  if  they  fail  to  make  the 
grade.  I  understand  the  whole  process  in 
these  times  of  peace  is  extremely  refined, 
and  quite  unlike  the  method  in  vogue  during 
die  old  days  of  the  great  conflict,  when  a 
massage  over  the  dome  with  a  spare  joy- 
stick was  regarded  as  about  as  good  a  way 
as  any  of  imparting  aerial  information. 
However,  the  modern  output — judging  by 
the  young  men  I  met  on  the  Army  maneu- 
vers— is  not  only  up  to  the  old  standard, 
but  far  ahead  of  it.  At  least,  we  leave 
them  at  Kelly  now  until  they  shed  their  pin- 
feathers,  a  thing  never  thought  of  in  the 
old  hurried  days  when  mere  chickens  were 
shoved  through  the  Kelly  brooder  in  a  few 
weeks  and  then  turned  out  to  scratch  for 
themselves  over  in  France,  easy  victims  of 
the  old  hawks  who  had  spent  months  at  the 
front. 

Let's  see — where  did  I  mislay  the  Gen- 
eral? Oh,  yes — on  April  27,  1925,  a  long  and 
useful  career  was  rewarded  by  an  appoint- 
ment as  Brigadier-General  and  Assistant 
Chief  of  Air  Corps.  On  December  13,  1927, 
at  the  age  of  fifty,  he  was  appointed  Major- 
General  and  Chief  of  the  Air  Corps,  suc- 
ceeding General  Mason  M.  Patrick  who  re- 
tired for  age.  General  Fechet  retires  him- 
self this  year,  after  more  than  33  years  in 
the  Army  of  the  United  States.  He  leaves 
the  Army  Air  Corps  the  better  for  his  guid- 
ance of  it,  with  the  knowledge  that  he  has 
done  his  duty  splendidly  as  a  highly  efficient 
officer.  Better  still,  he  leaves  it  with  the 
affection  and  respect  of  all  who  have  served 
under  his  command. 

The  Army  Air  Corps  war  maneuvers  in 
May  offered  General  Fechet  the  opportunity 
to  add  to  his  fame,  during  his  last  year  in 
command,  by  taking  to  himself  the  credit 
of  commanding  personally  the  greatest  con- 
centration of  military  aircraft  ever  gathered 
together  in  peace  or  in  war.  It  certainly 
would  be  a  natural  ambition  to  want  to  do 
this ;  and  it  would  have  been  General 
Fechet's  right  to  assume  command  person- 
ally. But  instead  of  doing  what  a  lesser 
man  probably  would  have  done,  General 
Fechet  gave  the  command  to  Brigadier 
General  Benjamin  D.  Foulois,  because  in 
doing  so  he  also  gave  to  that  distinguished 
and  capable  officer  the  opportunity  to  dis- 
tinguish himself  as  a  brilliant  air  com- 
mander, eminently  fitted  to  assume  command 
of  the  Army  Air  Corps  upon  General 
Fechet's  retirement. 

General  Fechet  flew  to  Dayton  in  his  own 
ship.  He  came,  not  as  the  general  com- 
manding the  greatest  tactical  mission  any  air 
force  had  ever  embarked  upon,  but  merely 
as  a  visitor.  All  of  the  honor  and  the  praise 
that  he  might  have  won  for  himself,  he 
gladly  saw  given  to  his  assistant.  It  would 
take  someone  like  Jim  Fechet  to  do  that 
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Brigadier  General  Pratt 

THE  chap  who  started  the  Boy  Scout 
movement,  which  is  founded  on  the 
belief  that  a  youngster  should  per- 
form one  good  act  a  day,  may  have  got  the 
idea  from  a  study  of  the  life  of  Henry 
Conger  Pratt,  now  Brigadier  General  in 
the  Air  Corps,  United  States  Army.  I 
haven't  the  least  doubt  in  the  world  that  as 
a  small  lad  he  started  his  career  as  mother's 
little  helper.  I  found  this  opinion — for  it  is 
merely  an  opinion — upon  a  study  of  Gen- 
eral Pratt's  later  years,  from  his  youthful 
career  in  the  army,  to  his  present  position 
as  Chief  of  the  Materiel  Division  at  Dayton. 

He  has  specialized  in  helping  people,  and 
is  still  hard  at  work  on  his  specialty.  The 
latest  person  he  has  helped  is  Brigadier 
General  Benjamin  D.  Foulois,  Assistant 
Chief  of  the  Air  Corps.  He  helped  Foulois 
to  put  on  the  greatest  air  maneuvers  ever 
staged.  If  it  hadn't  been  for  the  perfect 
functioning  of  the  Materiel  Division,  for  the 
excellent  equipment  they  have  developed  and 
perfected  through  the  years,  such  maneuvers 
as  General  Foulois  directed  so  brilliantly 
would  have  been  impossible.  Without  the 
work  performed — usually  without  benefit  of 
publicity— by  General  Pratt  and  his  staff, 
we  would  have  witnessed  the  sad  spectacle 
of  airplanes  landing  all  over  the  country 
with  a  variety  of  troubles.  But  thanks  to 
the  mechanical  perfection  developed  by  the 
Materiel  Division  under  Brig.-General 
Henry  C.  Pratt,  the  maneuvers  were  a  suc- 
cess. 

I  rise  in  my  humble  but  mildly  insistent 
way  to  demand  that  a  share  of  the  credit 
for  these  maneuvers  be  accorded  this  quiet 
helper,  this  Boy  Scout  from  away  back.  He 
is  one  of  those  people  we  call  the  salt  of 
the  earth.  Others  hold  the  position  in  the 
limelight — as  they  should — but,  probably 
against  his  will,  I  shall  get  a  firm  hold  on 
this  helpful  Pratt  and  drag  him  forth  to 
blink  in  the  light. 


At  Dayton  I  had  the  pleasure  of  meeting 
Mrs.  Pratt.  General  Fechet  introduced  us. 
"I  want  to  ask  you  who  you  are,"  she  said. 
"I'm  curious  about  you.  I've  seen  you 
around  here  for  three  days,  and  every  time 
I  see  you  someone  is  taking  you  by  the  arm 
and  leading  you  aside  to  tell  you  something. 
I've  seen  Generals,  Colonels,  Majors,  Cap- 
tains, Lieutenants,  and  even  Congressmen 
earnestly  telling  you  things.  And  you  are 
always  listening  and  nodding  your  head. 
Who  are  you?  And  what  are  they  telling 
you?" 

Now,  there  is  a  mighty  smart  woman, 
Mrs.  Henry  C.  Pratt.  Just  an  occasional 
glance  in  my  direction  had  given  her  the 
key  to  my  character.  She  was  onto  me  in 
a  minute.  She  knew  that  I  was  one  of 
those  strange  people — a  born  listener.  That 
is  a  fact  that  mighty  few  people  have  dis- 
covered, so  I  give  Mrs.  Pratt  credit  for 
great  perception.  You  see,  I  do  so  much 
talking  myself — I'm  often  noisy,  in  fact — 
that  few  people  have  discovered  that  I 
do  far  more  listening  than  I  do  talking. 
That's  the  only  way  I  have  ever  learned 
anything,  by  listening.  People  have  been 
mighty  kind  to  me,  all  my  life.  They've 
started  to  talk  to  me,  found  out  from  my 
conversation  that  I  knew  practically  noth- 
ing about  anything,  felt  sorry  for  my  ignor- 
ance, and  then  proceeded  to  enlighten  me. 
I've  spent  a  lifetime  being  enlightened  by 
countless  people  on  numberless  subjects,  un- 
til today  there  is  scarcely  a  subject  in  the 
world  about  which  I  haven't  a  large  fund 
of  mis-information. 

However,  I  merely  mention  thai  to  show 
you  what  a  clever  woman  Mrs.  Pratt  is, 
and  to  drop  a  hint  that  part  of  the  ad- 
ministrative ability  of  General  Pratt  is  un- 
doubtedly derived  from  Mrs.  Pratt  A  man 
can't  have  a  smart  woman  like  her  around 
him  and  remain  just  an  ordinary  man;  he's 
bound  to  forge  ahead — or  she'll  know  the 
reason  why.  Now  I'm  wondering  if  I've 
sized  Mrs.  Pratt  up  as  accurately  as  she 
sized  me  up.  But  I  suppose  I'll  never 
know.  When  a  man  flatters  himself  that 
he  understands  a  woman,  he  flatters  himself, 
that's  all. 

Getting  back  reluctantly  to  the  less  orna- 
mental member  of  the  family,  we  find  that 
Henry  C.  Pratt  was  born  in  New  Mexico, 
September  2,  1882.  He  has  always  done 
things  in  a  big  way.  Most  of  us,  for  in- 
stance, pick  out  some  town  in  a  state  and  get 
born  in  it.  Not  Henry  Conger  Pratt.  He 
simply  took  the  whole  of  New  Mexico,  used 
it  to  get  born  in,  and  then  moved  away. 
At  least,  that's  what  I  conclude  from  perus- 
ing three  different  biographical  releases 
about  him  put  out  by  the  Army  Information 
Section.  They  say,  simply,  "Born  in  New 
Mexico,  1882." 

General  Pratt  comes  of  an  old  Army 
family.  They've  been  living  off  the  coun- 
try for  years  and  years.  His  father  served 
with  the  Union  forces  during  the  Civil 
War — a  struggle  remarkable  for  precious 
little  civility  on  either  side,  by  the  way — 
and  at  the  time  of  his  death  was  a  Captain 
in  the   Infantry.    General  Pratt's  grand- 
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Cy  Caldwell  (right)  amazes  Major  Spatz  with  ideas  on  how  the  air  maneuvers  should  be 
conducted;  General  Foulois  (left),  paying  no  attention,  was  remarkably  successful  in 
carrying  out  the  air  exercises 


father  and  two  of  his  uncles  were  also 
officers  in  the  Army.  Apparently  the 
Pratts  were  a  family  that  refused  to  per- 
form any  productive  labor — and  who  blames 
them?  But  it  remained  for  a  great  uncle 
of  the  General's  to  move  further  away 
from  hard  work  than  any  of  them.  He  be- 
came an  Admiral  in  the  Navy — but  perhaps 
the  less  said  about  that,  the  better.  Every 
family  has  one  black  sheep.  However,  one 
lone  Pratt  means  practically  nothing  in  a 
Navy  the  size  of  ours.  All  I  know  about 
that  particular  Pratt  is  that  he  was  in  the 
Navy,  died  an  Admiral — and  several  years 
later  they  discovered  that  he  really  was 
dead,  and  so  buried  him.  What  the  Navy 
needs  is  to  have  Frank  Campbell,  the  famous 
undertaker,  inspect  the  Admirals  in  the 
front  offices  every  so  often  to  discover 
which  ones  should  be  carted  out  of  there, 
and  when  a  live  one  is  found,  he  should  be 
transferred  to  the  Bureau  of  Aeronautics 
as  an  assistant  to  Admiral  Moffett. 

General  Pratt,  who  in  1900  was  just  an- 
other Pratt,  was  appointed  to  the  Military 
Academy,  from  Wisconsin,  graduated  June 
15,  1904,  and  appointed  a  Second  Lieutenant 
in  the  4th  Gavalry.  That  was  in  the  days 
when  you  could  actually  get  some  place  on 
a  horse,  even  in  a  war,  and  young  Pratt 
doubtless  pictured  himself  helping  someone 
to  lead  a  charge.  There  he  was — in  imagin- 
ation— putting  the  spurs  to  gallant  Cuspi- 
dorus,  the  pride  of  the  regiment,  and  with 
flashing  sword  held  high,  galloping  down 
on  the  embattled  Republicans,  scattering 
them  to  right  and  left  along  Pennsylvania 
Avenue,  thus  emptying  the  streets  and  fill- 
ing the  speakeasies  in  practically  no  time. 
This  bright  picture,  however,  never  went 
into  production,  and  the  impending  star, 
after  various  odd  jobs  on  a  horse,  finally 
drifted  into  what  was  to  become  his  life's 


work— helper  to  the  army  at  large.  But 
before  we  come  to  the  serious  work  of 
this  remarkable  officer,  let  us  look  at  his 
early,  or  formative  period. 

He  served  first  at  Fort  Leavenworth, 
Kansas,  from  September  15  to  October  15, 
1904.  Right  here  we  get  a  glimpse  of  the 
genius  that  was  latent  in  Pratt — one  month 
in  Kansas  and  he  was  galloping  off  to  the 
Presidio,  at  San  Francisco.  If  he  had 
stayed  in  Kansas,  where  would  he  be  today? 
Well,  look  what  happened  to  Carrie  Nation. 
He  spent  a  year  amid  the  civilizing  influ- 
ences of  San  Francisco — after  starting  in 
New  Mexico  there  was  much  civilizing  to 
be  done  to  him — but  on  Sept.  5,  1905,  they 
either  decided  that  he  was  civilized,  or  else 
they  gave  up,  for  the  next  thing  we  know 
he  is  off  to  the  Philippine  Islands,  where 
he  spent  the  next  two  years  in  Moroland, 
home  of  the  Morons.  He  never  saw  Manila 
for  more  than  one  day,  when  they  shipped 
him  off  among  the  Morons — an  experience 
that  was  to  prove  useful  to  him  when  he 
got  back  to  Washington,  stamping  ground 
of  wild  meat-eaters  from  48  states,  all  de- 
pressed. He  served  among  the  Moros  for 
two  years,  and,  after  a  couple  of  more 
years  at  a  deadly  place  called  Fort  Snell- 
ing,  Minnesota,  he  became  Aide-de-camp 
to  President  Taft  and  Assistant  to  the  Offi- 
cer in  Charge  of  Public  Buildings  &  Grounds 
of  the  District  of  Columbia.  This  was  on 
April  9,  1909,  and  marked  the  date  of  his 
official  nomination  as  helper  to  the  world 
at  large. 

But  perhaps  I  should  explain  what  the 
duties  of  an  Aide-de-camp  are.  In  gen- 
eral, his  position  is  always  the  affirmative 
one.  His  superior  officer  says  something 
— no  matter  what — and  the  aide-de-camp 
agrees  with  him.  If  he  doesn't,  he  ceases 
to  be  of  any  further  assistance  to  that  par- 


ticular officer.  This  profession  has  reached 
its  ultimate  development  in  Hollywood. 
However,  in  1909  the  art  was  still  in  its 
infancy,  and  Henry  C.  Pratt  had  not  learned 
its  finer  shadings,  so  when  President  Taft 
said,  "Do  you  think  I've  lost  any  weight 
recently?"  the  innocent  Pratt,  fresh  from 
the  Moros,  said,  "To  tell  you  the  truth, 
William,  I  don't  believe  you  have."  After 
that  he  was  left  to  roam  around  the  Public 
Buildings  by  himself. 

But  it  was  a  good  lesson  for  him,  for  on 
March  9,  1911,  when  he  became  Aide-de- 
camp to  Major  General  W.  H.  Carter  at 
San  Antonio,  Texas,  he  worked  at  his  pro- 
fession with  such  zeal  that  he  was  promoted 
to  First  Lieutenant  and  assigned  to  the 
9th  Cavalry  March  30,  1911.  On  August 
8  of  that  same  year,  President  Taft  decided 
to  forgive  Lieutenant  Pratt  for  being  truth- 
ful, and  again  made  him  his  Aide-de-camp. 
"Am  I  any  thinner?"  the  President  asked 
casually,  just  to  test  him  out.  "Much  thin- 
ner," replied  the  ready-witted  young  Aide. 
"In  fact,  I'm  worried  about  you.  You're 
falling  away  to  nothing.  Something  should 
be  done  about  it.  Are  you  not  taking  too 
many  vitamins  and  ignoring  the  carbo- 
hydrates?" Greatly  pleased  at  this  answer, 
President  Taft  ordered  pigs  knuckles  and 
sauerkraut  and  two  hunks  of  apple  pie. 

This  incident  really  got  Pratt  started  on 
the  helper,  or  aide-de-camp  business.  In 
December,  1911,  he  became  Aide-de-camp 
to  Major  General  Arthur  Murray  in  Wash- 
ington and  in  San  Francisco,  until  Decem- 
ber 14,  1912,  when  he  was  assigned  to  the 
1st  Cavalry  at  Presidio  of  San  Francisco, 
and  served  with  that  regiment  until  Janu- 
ary 23,  1915.  It  was  a  real  vacation  to  a 
hard-working  aide-de-camp.  He  went  for 
long  walks,  during  which  he  would  say, 
"No!  No,  General!  No,  Mr.  President. 
No,  no,  no!"  It  was  a  real  relief  to  him 
after  all  those  months  as  Aide-de-camp. 
However,  during  practically  the  whole  of 
1915  he  had  to  get  back  in  the  affirmative 
business  again,  and  nod  whenever  Major 
General  Arthur  Murray  said  anything.  His 
heart,  by  that  time,  was  not  in  his  work. 
Instead  of  saying  yes,  he  merely  nodded, 
noting  which  the  Army  promoted  him  to 
Captain  of  Cavalry  on  July  1,  1916,  and 
made  him  assistant  adjutant  of  the  El  Paso 
District. 

As  this  practically  finished  his  appointed 
career  as  official  helper  to  the  mighty,  we 
may  now  regard  Captain  Pratt  as  being 
embarked  entirely  on  his  own.  He  spent 
a  year  or  so  in  the  Cavalry,  apparently 
thinking  things  over,  during  which  he  went 
to  Hawaii  and  served  at  Schofield  Barracks 
with  the  4th  Cavalry  until  October  3,  1917, 
when  he  saw  plainly  where  the  horses  were 
bound.  On  August  5,  1917,  he  was  promoted 
Major  in  the  Aviation  Section  of  the  Signal 
Corps,  where  during  the  next  year  he 
served  at  Kelly  Field,  Texas,  Call  Field, 
Wichita  Falls,  Kansas,  and  from  January 
to  September  21,  1918,  commanded  the  Avi- 
ation School  at  Brooks  Field,  Texas.  On 
February  26,  1918,  he  was  promoted  to 
Lieutenant  Colonel  and  on  August  20,  1918, 
he  became  Colonel  (temporarily),  Air  Ser- 
vice.       (Continued  on  page  94) 
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JOINING  THE  CATERPILLARS 

Brief  Accounts  of  Emergency  Jumps  Which  Won  Membership  in  This  Unique  Organization 


T"'  HE  parachute  which  carried  Wal- 
*  lace  Franklin,  glider  designer  and 
builder,  safely  to  membership  in  the 
Caterpillar  Club  was  stamped  "Built 
September  23,  1930."  Franklin  wore  it 
on  September  28  and  in  the  first  five 
minutes  used  it  to  save  his  life. 

The  glider  manufacturer  was  piloting 
a  large  sailplane  when  he  struck  the 
path  of  a  tornado  which  took  the  wings 
off  and  forced  the  pilot  to  take  to  his 
'chute.  In  spite  of  the  high  wind  he 
landed  smoothly  and  safely  in  a  small 
clearing,  the  only  open  area  in  the  midst 
of  thick  woods.  The  parachute  was  a 
Floyd  Smith  thirty-foot  back-pack  type. 

The  ship  through  which  Franklin  was 
initiated  into  the  mythical  club  of  fliers 
was  a  sailplane  designed  and  built  es- 
pecially for  use  at  Elmira  during  the 
first  National  Soaring  Contests.  The 
ship  was  completed  a  week  late  and  the 
company  had  been  unable  to  build  a  trail- 
er for  it.  Consequently  the  only  way  to 
transport  it  to  the  soaring  site  was  to 
tow  it  behind  an  airplane.  In  spite  of 
a  rather  heavy  gale  which  was  blowing, 
the  pilots  of  the  tow  plane  and  the  glider 
took  off  from  Ypsilanti  Airport.  They 
circled  the  field  for  a  slight  check  of  the 
rigging  and  headed  south.  Immediately 
they  struck  some  extremely  rough  air  and 
then  what  Franklin  characterized  as  the 
worst  bump  he  ever  experienced. 

Franklin  describes  his  jump  as  fol- 
lows: "The  ship  went  out  of  control. 
I  looked  to  see  why  and  there  saw  that 
there  was  no  left  wing.  I  released  the 
tow  line.  By  that  time  the  glider  was 
in  a  very  bad  left  spin.  I  chose  to  go 
out  over  the  right  side.  I  had  about 
2,000  feet  of  altitude  at  the  time  so  I 
fell  free  for,  I  imagine,  about  500  or 
600  feet  in  an  attempt  to  keep  clear 
of  the  wreckage.  The  'chute  opened 
beautifully.  I  was  much  surprised  at 
the  smooth  stop  to  my  fall  and  at  first 
wondered  if  everything  was  all  right.  I 
glanced  up  at  the  'chute  and  saw  that 
it  was  open  and  everything  was  O.  K. 
except  for  the  fact  that  the  air  was  filled 
with  debris  from  the  wreckage.  The  'chute 
had  no  more  than  opened  when  I  was 
disturbed  by  a  swishing  noise  and  looked 
to  -  see  the  last  of  the  wreckage  pass 
within  twenty-five  or  thirty  feet  of  me. 
I  landed  easily  in  a  small  clearing  in  the 
midst  of  a  thickly  wooded  area. 

"Roy  Nass,  pilot  of  the  tow  plane, 
landed  alongside  me  in  the  field.  We 
took  a  pair  of  pliers  and  a  screw  driver 
to  the  wreckage  of  the  sailplane  hoping 
to  save  the  instruments.  We  were 
amazed  to  find  that  except  for  the  loss 
of  both  wings  and  slight  damage  to  the 
tail,  the  glider  was  in  almost  as  good 


condition  as  when  it  left  the  airport  five 
minutes  before. 

"We  discovered  we  had  hit  a  twister 
as  there  was  a  groove  cut  through  the 
woods  for  two  or  three  miles  where  the 
trees  were  torn  up." 


WHEN  a  wing  of  the  glider  he  was 
testing  folded  up,  Tex  Frolich  of 
San  Francisco  took  to  his  parachute  and 
landed  safely  as  a  member  of  the  Cater- 
pillar Club — probably  the  first  to  be  ini- 
tiated through  a  disabled  motorless  craft. 

Frohlich  had  been  testing  a  radical 
"flying  wing"  type  of  glider  on  the  west- 
ern coast  and  had  made  several  success- 
ful flights.  On  the  afternoon  of  May 
9,  1930,  he  was  soaring  at  an  altitude 
of  about  700  feet  when  the  structure  made 
a  sudden  drop  and  the  end  of  one  wing 
folded  upward.  The  glider  fell,  out  of 
control.  At  about  400  feet  the  pilot  rose 
in  his  seat  and  pulled  the  rip  cord  of  his 
parachute.  In  spite  of  the  low  altitude 
from  which  the  pilot  jumped,  the  para- 
chute checked  his  descent  in  good  time 
and  he  landed  unhurt. 

Frohlich  attributed  the  accident  to  the 
fact  that  the  glider  had  received  a  severe 
jolt  in  transportation  which,  in  spite  of 
the  fact  that  the  wing  seemed  intact, 
probably  cracked  the  spar,  resulting  in 
its  collapse  when  the  craft  struck  a  bump 
in  the  air. 

The  pilot  had  previously  made  two 
practice  jumps  and  believes  that  his  jump 
from  the  glider  demonstrated  the  value 
of  such  training.  "The  merit  of  emer- 
gency parachute  equipment  in  flying  of 
any  kind  is  too  well-known  to  necessitate 
any  further  comment  at  this  time.  How- 
ever, my  experience  caused  one  thing 
to  be  driven  home  hard.  That  is  the 
need  of  a  training  regulation  requiring 
not  less  than  one  prearranged  parachute 
descent  from  a  flying  airplane  by  every 


Private  Osborne  calmly  awaiting  rescue 


applicant  for  limited  commercial  or  trans- 
port pilot's  license. 

"My  own  drop  terminated  as  'para- 
chute descent'  less  than  seventy-five  feet 
from  the  earth,"  Frohlich  said.  My  jump 
was  almost  instantaneous  with  my  per- 
ception of  the  wing  failure  and  I  am 
confident  this  prompt  action  was  directly 
the  result  of  my  two  previous  voluntary 
drops  which  acquainted  me  with  para- 
chute take-off  and  operation.  In  this 
case  the  prompt  bridging  of  the  gap  be- 
tween sensation  and  appropriate  action 
meant  the  difference  between  safety  and 
a  serious  injury  or  even  fatality." 


DRIVATE  HAROLD  R.  OSBORNE 
r  of  the  27th  Pursuit  Squadron,  Self- 
ridge  Field,  Michigan,  knows  the  sen- 
sation of  relief  in  the  knowledge  that  a 
second  parachute  carried  as  a  precau- 
tionary measure  will  be  the  means  of 
saving  his  life.  For  Private  Osborne 
once  dangled  from  the  shroud  lines  of  a 
disabled  'chute  waiting  to  be  released  in 
order  that  he  might  continue  his  journey 
from  airplane  to  earth  in  good  order. 

Scheduled  to  make  a  live  parachute 
jump,  on  June  5,  1931,  he  settled  himself 
in  the  front  cockpit  of  a  Douglas  obser- 
vation plane,  wearing  a  regulation  para- 
chute and  a  small  reserve  'chute.  At  an 
altitude  of  2,000  feet,  Osborne  made  ready 
to  climb  out.  In  some  way  his  parachute 
became  released  too  soon.  '  He  felt  a 
sharp  jerk  above  and  found  that  his 
descent  had  been  suddenly  arrested.  Look- 
ing upward,  he  discovered  that  the  'chute 
had  caught  in  the  counterbalance  of  the 
elevators  where  the  strong  slipstream 
lessened  any  chance  of  its  becoming  dis- 
engaged. He  was  left  swinging  pendu- 
lum-like, which  prevented  the  pilot  from 
making  a  landing. 

There  was  considerable  comfort,  Os- 
borne said,  in  the  realization  that  the 
second  'chute  would  carry  him  safely  to 
earth  if  he  could  only  disengage  the  dis- 
abled parachute  from  the  plane  above. 
But  he  also  knew  that  he  would  have  con- 
siderable difficulty  in  effecting  his  release. 

Observers  from  below,  however,  had 
seen  the  jump  and  he  was  not  left  long  in 
his  plight.  Within  a  few  minutes  a  sec- 
ond plane  was  in  the  air,  carrying  aid  to 
the  unfortunate  jumper.  A  knife  was 
lowered  to  Osborne  and  he  succeeded  in 
cutting  the  shroud  lines  of  the  torn 
'chute.  Falling  free  once  more,  he  pulled 
the  cord  of  his  reserve  parachute,  which 
opened  immediately.  Settling  into  a  long, 
lazy  comforting  normal  drop  to  earth,  he 
made  an  easy  landing  with  the  small  re- 
serve parachute. 
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AIR  CORPS  SETS 

SAFETY  RECORD 

WITH  the  completion  of  the  annual  ma- 
neuvers of  the  U.  S.  Army  Air  Corps  last 
month,  officials  began  a  review  and  study 
of  the  results  to  determine  the  value  of 
large-scale  aviation  operations  as  a  means 
of  carrying  an  offensive  warfare  and  as  a 
weapon  of  national  defense.  While  it  must 
of  necessity  be  some  time  until  the  lessons 
learned  are  thoroughly  digested  and  com- 
plete figures  are  compiled,  it  was  apparent 
by  the  time  the  maneuvers  had  been  con- 
cluded that  a  record  of  safety  had  been 
established. 

The  First  Air  Division,  organized  for  the 
purposes  of  the  maneuvers  this  year,  was 
disbanded  at  Washington,  D.  C,  on  June  1. 
Participating  pilots  had  flown  more  than 
2,000,000  miles  and  spent  a  collective  total 
of  approximately  37,000  hours  in  the  air 
without  a  fatality  or  serious  accident  by 
the  time  they  reached  Washington.  Many 
of  the  pilots  engaged  in  the  maneuvers 
flew  over  unknown  territory,  landed  on 
strange  airports  and  encountered  adverse 
weather  conditions.  Virtually  all  flights 
were  made  in  formation,  requiring  the  maxi- 
mum of  judgment  and  skill  in  piloting. 
More  than  1,000,000  miles  and  19,000  hours 
were  to  be  completed  by  pilots  en  route  to 
their  home  stations  after  the  termination  of 
the  maneuvers  at  Washington. 

It  has  been  estimated  that  the  672  planes 
taking  part  in  the  exercises  put  in  more 
hours  between  May  9-30  than  were  flown 
by  American  Expeditionary  air  forces  over 
enemy  lines  during  the  World  War. 

Plan  Joint  Air  Corps  Anti-Aircraft 
Maneuvers  in  1932 
THE  annual  maneuvers  of  the  Army 
Air  Corps  in  1932  will  be  held  jointly  with 
anti-aircraft  forces,  according  to  present 
plans  recently  announced  by  the  War  De- 
partment. 

The  object  of  the  maneuvers  next  year 
will  be  to  test  the  materiel,  tactics  and  tech- 
nique of  anti-aircraft  artillery  in  the  defense 
of  an  area.  An  opportunity  will  be  afforded 
for  the  Air  Corps  to  gain  valuable  informa- 
tion with  regard  to  the  attack  of  localities 
defended  by  anti-aircraft  artillery.  Exist- 
ing commercial  lines  of  communication  and 
the  civil  population  will  be  used  to  effect 
the  rapid  transmission  of  anti-aircraft  in- 
telligence. 

Navy  to  Develop  Speedier  Aircraft 
TO  DEVELOP  greater  speed  in  naval 
aircraft,  an  experimental  and  research  pro- 
gram will  be  undertaken  immediately  after 
July,  according  to  a  recent  announcement  of 
the  Bureau  of  Aeronautics,  Navy  Depart- 
ment This  particular  program  is  financed 
by  an  appropriation  of  $225,000  which  is  in 
addition  to  an  appropriation  of  $2,000,000  for 
experimental  work  the  next  fiscal  year. 


The  program  of  developing  greater  speed 
in  naval  aircraft  will  be  limited  to  efforts  to 
develop  improved  powerplants  and  will  not 
include  aerodynamic  research  to  improve 
the  characteristics  of  naval  planes.  Detailed 
plans  for  the  research  work  have  not  been 
drawn  up  because  no  decision  has  been  made 
as  to  the  type  of  engine  on  which  efforts  will 
be  concentrated.  A  campaign  over  a  period 
of  many  months  will  be  undertaken,  how- 
ever, and  independent  research  work  by  the 
aeronautical  industry  will  be  encouraged. 

While  it  was  said  to  be  possible  that  the 
results  of  such  a  program  may  be  applicable 
to  racing  aircraft,  the  primary  purpose  of 
the  Bureau  of  Aeronautics  in  this  campaign 
will  be  to  improve  the  performance  of  service 
planes  only,  according  to  a  Navy  Department 
announcement.  The  speed  of  service  planes 
depends  upon  and  is  the  result  of  experience 
gained  through  the  construction  of  racing 
planes,  it  was  stated,  but  development  of 
high-speed  aircraft  for  international  compe- 
tition would  require  such  a  large  sum  of 
money  that  the  present  campaign  will  not 
be  conducted  with  this  objective  in  view. 

Personnel  of  Airship  Akron 

OFFICERS  who  will  command  the  crew 
of  enlisted  men  selected  to  man  the  navy's 
new  dirigible  Akron,  include  the  following : 
Lieut. -Comdr.  Charles  E.  Rosendahl,  cap- 
tain; Lieut.-Comdr.  Herbert  V.  Wiley,  ex- 
ecutive officer;  Lieut.-Comdr.  Bertrand  J. 
Rodgers,  engineer  officer;  Lieutenants 
Roland  G.  Mayer,  Richard  R.  Dennett, 
Harold  H.  Pickens  and  Wilfred  Bushnell; 
and  Chief  Machinist  Emmett  C.  Thurman. 

A  crew  of  sixty-three  enlisted  men  has 
been  selected  to  man  the  dirigible,  scheduled 
to  fly  first  this  summer.  The  wartime  com- 
plement would  be  seventy-five  men.  Fifty- 
one  enlisted  men  will  be  attached  during  the 
trial  flights.  The  remainder  will  form  the 
airplane  unit  to  be  attached  after  the  Akron 
is  delivered  to  the  Naval  Air  Station,  Lake- 
hurst,  N.  J. 

More  Planes  Available  for  Air  Corps 
Reserves  at  Mitchel  Field 

THERE  will  be  twice  as  many  service 
type  ships  as  heretofore  at  the  disposal  of 
Air  Corps  Reserve  officers  on  flying  status 
duty  at  Mitchel  Field,  L.  I.,  according  to  in- 
formation recently  made  available.  In  addi- 
tion, Reserve  officers  will  not  be  required  to 
relinquish  practice  flights  with  the  advent 
of  the  regular  summer  training  camp  period. 
This  year,  it  is  reported,  as  many  or  more 
officers  are  to  be  called  for  active  duty  as 
were  ordered  to  Mitchel  Field  in  1930. 

Orders  from  Major  General  Hanson  E. 
Ely,  Commandant  of  the  Second  Corps  Area, 
direct  that  not  less  than  four  service  type 
ships,  in  addition  to  available  training  type 
planes,  be  made  available  each  flying  day,  in- 
cluding Saturdays  and  Sundays  (except  dur- 
ing the  period  of  training  camps)  for  in- 
active Reserve  flying  by  those  Air  Corps  Re- 


serve officers  authorized  to  fly.  During  the 
period  of  training  camps,  there  will  be  pro- 
vided two  service  type  planes  and  at  least 
one  training  type  plane  for  inactive  Reserve 
flying.  These  will  be  in  addition  to  the 
equipment  provided  for  active  duty  flying. 

Navy  Begins  Experiments  With  Autogiro 
to  Test  Value  for  Naval  Operations 

A  Pitcairn-Cierva  autogiro  equipped  with 
pontoons  has  been  acquired  by  the  Bureau 
of  Aeronautics,  Navy  Department,  for  ex- 
perimental use  to  determine  its  value  for 
naval  operation,  according  to  a  recent  an- 
nouncement of  Department  officials.  The 
navy  will  test  the  autogiro  from  aircraft 
carriers  and  restricted  decks  on  other  types 
of  naval  vessels.  An  ultimate  objective  will 
be  to  land  the  craft  on  the  deck  of  a  battle- 
ship. The  experiments  will  be  undertaken 
to  determine  whether  the  autogiro  will  be 
a  permanent  addition  to  the  navy  and 
whether  similar  craft  will  be  ordered. 

The  Pitcairn  autogiro  was  contracted  for 
on  January  22,  by  the  navy  and  was  de- 
livered to  the  Naval  Air  Station,  Anacostia, 
D.  C,  on  June  1.  The  plane,  assigned  to  the 
aircraft  carrier  Langley,  has  been  classified 
by  the  Navy  as  the  XOP-1.  Tests  will  be 
made  to  determine  how  easily  the  autogiro 
can  be  managed  and  in  how  small  a  space  it 
can  be  landed,  in  small  landing  places  both 
afloat  and  ashore. 

The  navy's  autogiro  has  a  specified  weight 
of  2,807  pounds  and  is  a  two-place  machine. 
Powered  with  a  Wright  Whirlwind  300,  the 
plane  is  designed  to  have  a  high  speed  of  125 
miles  per  hour,  a  four-hour  endurance  at 
economical  speed  and  a  ceiling  of  16,400  feet. 

Complete  Trial  Tests  of  Loening  Folding- 
Wing  Plane  for  Submarines 

TEST  flights  of  the  experimental  folding- 
wing  airplane,  constructed  by  Grover  Loen- 
ing for  use  on  submarines,  have  been  passed 
"more  or  less  satisfactorily,"  according  to  in- 
formation recently  made  available  by  the 
Bureau  of  Aeronautics,  Navy  Department. 
A  few  undesirable  characteristics  which 
could  be  corrected  in  the  construction  of  a 
second  plane  for  this  purpose  were  discov- 
ered during  the  test  flights,  conducted  at  the 
Naval  Air  Station,  Anacostia,  D.  C.  Vari- 
ous improvements  brought  out  recently 
would  be  incorporated  in  any  subsequent 
craft  with  folding  wings. 

The  plane  was  built  to"  specifications  pre- 
pared after  a  study  of  the  requirements  for 
an  airplane  used  in  conjunction  with  the 
operation  of  submarines.  Since  that  time, 
the  fundamental  problem  of  discovering 
whether  an  airplane  of  such  small  size  can 
be  constructed  satisfactorily  from  the  aero- 
nautical point  of  view  has  been  solved. 

As  yet  no  decision  has  been  made  regard- 
ing the  next  step  in  the  definite  program  of 
determining  the  practicability  of  placing  air- 
craft on  all  types  of  naval  vessels. 
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For  another  year  the  challenger's 
endurance  record  stands! 


WO  years  ago  a  Challenger 
engine  won  the  record  for  en- 
durance. Again  last  July  a 
Challenger  droned  for  27  days 
and  nights  to  win  another 
world's  record.  Had  it  flown  straight  away,  it 
would  have  traveled  twice  around  the  world. 

Today,  after  a  score  of  attempts  to  break 
it,  the  Challenger's  record  for  endurance  still 
stands.  And  the  new  model  is  even  better 
fitted  to  fly  your  ship.  For  Curtiss  and  Wright 
have  put  into  this  engine  a  number  of  im- 
provements which  add  to  its  efficiency. 

In  essentials,  the  new  Challenger  is  still  the 
same  engine  that  flew  for  640  hours.  But  in- 
genious refinements  give  it  more  power  with- 
out adding  a  pound  to  its  weight.  Its  new 
government  rating  is  185  horsepower — 10% 
more  than  the  record-holding  Challenger! 

A  new  heater  valve,  an  improved  crank- 
case  nose,  lead  bronze  half  shells  fitted  to 
the  master  rods,  and  a  new  air-cleaner,  are 
but  a  few  of  the  added  details  which  step  up 
its  power  and  performance. 

And  you'll  be  pleased  when  you  learn  its 
unusually  low  price,  and  its  low  cost  of 
operation.  Go  to  your  Wright  dealer's.  Get 
behind  a  Challenger  and  you'll  want  to 
fly  it  away!  And  remember  that,  in  buying 
an  engine  by  Wright,  you  buy  Service  with- 
in an  hour's  flight  anywhere  in  the  country! 


g&  WRIGHT 


AERONAUTICAL  CORPORATION 
PATERSON,  NEW  JERSEY 

A  DIVISION  OF  CURTISS -WRIGHT  CORPORATION 

CABLE  ADDRESS  ' 
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Meanwhile  he  had  learned  to  fly,  and  on 
September  12,  1918,  he  was  qualified  as 
Junior  Military  Aviator.  After  serving  with 
the  Division  of  Military  Aeronautics  to 
October  8,  1918,  he  sailed  for  France,  for- 
tunately missing  the  war.  It  seems  the 
Germans  got  wind  of  the  fact  that  he  was 
coming  over  to  help  Pershing,  so  they  gave 
in  and  asked  for  an  armistice.  And  well 
for  them  that  they  did  sol  Colonel  Pratt 
meanwhile  had  gone  across,  landed,  looked 
around,  and  came  right  back  again.  He 
saw  at  a  glance  that  all  further  fighting  was 
going  to  be  right  in  Washington,  and  he 
wanted  to  be  in  the  thick  of  it.  Again  he 
leaped  into  the  Division  of  Aeronautics, 
and  stuck  with  it  from  Dec,  1918,  to  Jan. 
11,  1919,  when  he  became  commanding  offi- 
cer at  Kelly  Field,  Texas.  In  March  of 
that  same  year,  however,  he  returned  to 
Washington,  and  was  in  the  front  line 
trenches  of  the  Office  of  the  Chief  of  Air 
Service  until  September  2,  1919,  when  he 
attended  the  General  Staff  College,  now  the 
Army  War  College,  in  the  District  of  Co- 
lumbia. If  it  was  any  further  away,  no 
officer  above  the  rank  of  Captain  would  go 
to  it.  That's  why  they  have  it  in  Washing- 
ton— in  a  desperate  effort  to  educate  the 
generals.  The  effort,  I  fear,  has  not  always 
been  attended  with  complete  success. 

General  Pratt,  by  the  way,  is  almost  com- 
pletely packed  with  information.  In  addi- 
tion to  that  War  College  course,  he  at- 
tended the  General  Staff  School  at  Fort 
Leavenworth,  Kansas,  in  1923;  the  School 
of  the  Line — whatever  that  is — in  1922;  and 
the  Air  Service  Bombardment  School  -in 
1921.  This  seems  really  too  much  for  one 
mind  to  take  in,  but  apparently  the  Pratt 
headpiece  absorbed  it  all,  for  he  was  a  dis- 
tinguished graduate  from  the  School  of  the 
Line  in  1922,  and  is  on  the  General  Staff 
Corps  Eligible  List,  which  means  that  in 
case  of  war  he's  in  line  for  almost  any  job 
far  enough  back  of  the  front  to  be  worth 
trying  for.  That's  where  I  was  weak  in 
the  last  war — I  knew  so  little  that  the  only 
place  they  found  for  me  to  fill  was  actually 
coming  to  grips  with  an  annoyed  enemy. 

On  July  1,  1920,  Captain  Pratt  became 
Major  of  Cavalry,  and  transferred  to  the 
Air  Corps  on  August  6,  1920.  Of  course, 
you  understand  that  Colonel  business  was 
a  temporary  war  commission.  They  had 
Generals  in  that  war  who  became  mere 
Majors  on  the  cessation  of  hostilities — a 
sad  demotion  indeed.  I  never  rose  so  far, 
hence  had  less  distance  to  fall  back.  In 
fact,  all  I  ever  rose  to  was  Lieutenant — 
and  they  just  didn't  have  the  heart  to  chuck 
me  back  to  2nd  Loot.  Static  in  war,  static 
in  peace,  static  in  the  hearts  of  my  country- 
men. It  is  my  purpose,  however,  to  become 
a  Colonel  in  the  next  war.  I  shall  be 
Colonel  Corona  Portable  Caldwell,  the  bird 
who  writes  the  atrocity  stories  and  stirs 
you  up  to  greater  effort — the  way  George 
Creel  did  in  the  last  war,  the  imaginative 
old  word  pusher!  And  to  think  you  fell 
for  it! 

Well,  well— to  return  to.  General  Pratt. 


Since  1920  he  has  commanded  Kelly  Field, 
been  Corps  Area  Air  Officer  of  the  Eighth 
Corps  Area,  Chief  of  Training  and  War 
Plans  Division  of  the  Office  of  the  Chief 
of  Air  Corps,  Commanding  Officer,  Mitchel 
Field,  New  York,  Air  Officer  of  the 
Hawaiian  Department,  and  Chief,  Materiel 
Division,  Dayton,  Ohio.  There  is  just  one 
more  promotion  in  the  Air  Corps  we  believe 
he  is  eligible  for — Chief !  Some  are  already 
putting  him  in  the  field  to  follow  General 
Foulois. 


General  Fechet  Visits  Panama 

A  TWO-DAYS'  inspection  of  the  Canal 
Zone  air  defenses  was  completed  recently 
by  Major  General  James  E.  Fechet,  Chief 
of  the  Air  Corps.  General  Fechet  reported 
after  the  inspection  that  no  changes  in  the 
air  defenses  are  planned.  Piloted  by  Capt. 
Ira  Eaker,  General  Fechet  took  off  from 
Panama  City  June  10  on  the  return  journey 
to  the  United  States. 

Navy   Department   Orders   Forty  New 
Planes  and  Engines 

THREE  contracts  for  planes  and  engines 
involving  a  total  cost  of  $767,942.07  were 
recently  awarded  by  the  Bureau  of  Aero- 
nautics, Navy  Department. 

Ten  03U-1  observation  planes  were 
ordered  from  the  Chance  Vought  Corpora- 
tion, Hartford,  Conn.,  costing  $115,112.57. 

The  Boeing  Airplane  Company  received  a 
contract  for  thirty  F4B-3  fighting  planes  at 
a  cost  involving  $494,415. 

Engines  for  these  forty  planes  were 
ordered  from  the  Pratt  &  Whitney  Aircraft 
Company,  Hartford,  Conn.,  at  a  total  cost 
of  $158,415. 


The  Boeing  fighters,  differing  from  former 
models  in  that  the  fuselage  is  of  all-metal 
monocoque  construction,  will  be  produced  for 
service  aboard  aircraft  carriers  and  will  be 
equipped  with  special  arresting  gear  for  land- 
ing on  the  decks.  Each  Boeing  plane  will 
be  provided  with  two  machine  guns  syn- 
chronized to  fire  through  the  propeller. 

OF  THE  672  planes  comprising  the  First 
Air  Division,  organized  this  year  for  the 
purposes  of  the  annual  maneuvers  of  the 
Army  Air  Corps,  ninety-one  per  cent  were 
equipped  with  Haskelite  plywood,  according 
to  a  recent  announcement  of  the  Haskelite 
Manufacturing  Corporation,  Chicago,  111. 
The  other  nine  per  cent  were  all-metal 
planes,  and  some  of  these  were  equipped  with 
Plymetl  lining  and  floorboards. 

CONTRACT  from  the  War  Department 
for  156  Wright  Cyclone  engines  of  575 
horsepower  each  was  announced  recently  by 
Guy  W.  Vaughan,  president  of  the  Wright 
Aeronautical  Corporation.  The  contract  in- 
volved a  purchase  price  of  $1,026,646.41. 

Air  Corps  Officers  Detailed  As  Students 

TWENTY-SIX  officers  of  the  Army  Air 
Corps  have  been  detailed  to  duty  as  students 
for  the  1931-32  course  at  the  Air  Corps  Tac- 
tical School,  Maxwell  Field,  Montgomery, 
Ala.,  reporting  not  later  than  September  15. 
Sixteen  Air  Corps  officers  have  been  detailed 
as  students  to  take  the  course  of  instruction 
at  the  Air  Corps  Engineering  School, 
Wright  Field,  Dayton,  Ohio,  for  the  next 
scholastic  year.  They  were  to  report  not 
later  than  June  30. 


NAVY  TESTS  ELECTRIC  WEATHER  MAPS 


EXPERIMENTS  with  weather  maps, 
'  which  electrically  record  changing  at- 
mospheric conditions,  are  being  conducted  by 
the  Navy  Department  to  assist  airplane 
pilots  in  visualizing  rapidly  actual  weather 
conditions  along  a  scheduled  route. 

Experimental  electric  weather  maps,  de- 
veloped and  constructed  by  the  navy,  have 
been  placed  in  operation  at  the  Naval  Air 
Station,  Anacostia,  D.  C. 

Current  weather  conditions  in  various 
localities  are  shown  on  the  maps  by  means 
of  colored  lights.  Marked  changes  in  con- 
ditions and  storm  warnings  are  indicated  by 
changes  in  colors  of  lights  as  well  as  by  bell 
signals. 

The  electrical  maps  were  developed  under 
the  direction  of  Lieut.  J.  B.  Anderson,  U.  S. 
Navy,  meteorological  officer  at  Anacostia, 
and  were  constructed  at  the  Navy  Yard, 
Washington,  D.  C.  If  experiments  with  the 
maps  prove  their  value,  similar  apparatus 
will  be  installed  at  the  Naval  Air  Station, 
Hampton  Roads,  Va.,  and  San  Diego,  Calif. 

There  are  three  maps  in  the  system  oper- 
ating at  Anacostia,  one  in  the  commanding 
officer's  office,  one  in  the  pilot's  ready  room, 
and  the  third  in  the  aerology  office,  from 
which  all  three  maps  are  controlled.  Weather 
information  from  points  covering  the  Atlan- 
tic coast  and  across  the  mountains  into  Ohio 


are  received  from  thirty-six  stations  by 
means  of  naval  radio,  by  radio  and  telephone 
from  seven  Army  stations,  and  by  hourly 
teletype  reports  from  the  Weather  Bureau 
and  the  Department  of  Commerce.  Reports 
from  twenty-three  stations  are  on  regular 
hourly  teletype  schedule,  and  reports  are  re- 
ceived from  practically  all  other  stations 
every  two  hours.  Lights  on  the  new  maps 
are  turned  off  when  the  reports  become  two 
hours  old. 

Good  flying  conditions  are  shown  by  white 
lights,  undesirable  flying  weather  is  indicated 
at  the  various  points  by  green  lights  and 
fogs,  heavy  winds  and  gale  winds  are  in- 
dicated on  the  maps  by  red  lights. 

The  area  covered  by  the  map  at  Anacostia 
is  divided  into  three  general  zones.  Along 
one  side  of  the  map  is  a  strip  panel  on  which 
are  shown  flying  conditions  prevailing  in  the 
three  zones,  and  the  force  of  winds  at  vari- 
ous altitudes  within  the  zones.  Expected 
changes  in  weather  conditions  are  indicated 
on  the  map  by  the  burning  of  two  different 
colored  lights. 

Electric  bells  attached  to  the  maps  are 
used  to  call  attention  to  the  shifting  of  the 
colors  of  lights,  and  prolonged  rings  are 
used  as  warning  of  squalls,  thunderstorms 
or  line  squalls.  Photographs  of  new  maps 
are  available  at  the  office  of  General  In- 
formation, Room  3246,  Navy  Department. 
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THE  BONES  OF  AN  EAGLE 


'T'HE  plumes  or  the  tireless  muscles  and  sinews  of  an 
JL  eagle  that  communicate  the  power  of  his  unfaltering 
heart  are  not  more  to  be  admired  than  the  bones  upon 
which  the  whole  mechanism  depends  for  leverage. 
Marvelous  framework!  Massive  at  a  few  points  but  at 
others  almost  as  thin  as  the  walls  of  a  straw,  and  on  the 
whole,  light  enough  to  ride  the  wind  without  effort,  high 
above  the  clouds.  Yet  strong  enough  to  bear  every  strain 
that  arrow  speed,  quick  reverses,  or  the  rush  of  mighty 
storms  may  impose. 

Let  one  of  these  bones  be  broken  and  the  whole  miracle 
of  flight  comes  to  grief. 

Tubing  is  to  an  airplane  what  the  bony  structure  is  to  its 
prototype,  the  bird.  No  refinement  of  engineering,  no 
scrutiny  of  materials,  or  application  of  skill,  or  control 
of  process  can  be  too  great  to  make  it  perfect  for  so 
exacting  a  use. 

The  manufacturers  of  NATIONAL.SHELBY  Tubing,  long 
accustomed  to  the  rigid  requirements  of  the  automotive 
industry  have  spared  no  pains  to  meet  also  the  exacting 
tubing  requirements  of  aircraft  design. 
NATIONAL-SHELBY  Aircraft  Tubing  is  available  through 
distributors  at  various  important  centers.  Ask  for  descrip- 
tive literature  on  NATIONAL- SHELBY- 

.  America's  Standard  Aircraft  Tubing 
NATIONAL  TUBE  COMPANY,  PITTSBURGH,  PA. 

Subsidiary  of  United  States  Steel  Corporation 


NATIONAL-SHELBY  AIRCRAFT  TUBING 
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FORD  AIR  TOUR 
TO  START  JULY  4 

/COMPETING  and  official  planes  com- 
^  prising  the  National  Air  Tour  of  1931, 
seventh  annual  competition  for  the  Edsel  B. 
Ford  Reliability  Trophy,  will  take  off  on 
July  4  at  Detroit,  Mich.,  to  follow  a  6,500- 
mile  route  and  return  to  Detroit  on  July  24. 
More  than  twenty  planes,  it  is  expected  by 
Manager  Ray  Collins,  will  compete  for  the 
Ford  Trophy.  These  planes  will  be  in 
addition  to  approximately  ten  ships  carrying 
officials,  press  representatives  and  others. 
Among  the  first  entries  were  a  Sikorsky 
S-39  amphibion,  States  monoplane,  Great 
Lakes  Trainer,  Mercury  Chic,  three  Buhls, 
two  Fords,  two  Birds  and  a  Curtiss-Wright 
four-place  ship. 

This  year  the  rules  of  the  contest  have 
been  slightly  changed  in  order  to  adjust 
various  points  of  dissention  among  manu- 
facturers and  pilots  concerning  the  formula 
used  in  previous  contests. 

Before  the  take-off,  planes  will  be 
assembled  at  Ford  Airport,  Dearborn, 
Mich.,  and  tested  for  a  figure  of  merit  based 
on  various  points  of  efficiency  from  the 
standpoint  of  safety,  speed  and  reliability. 
These  preliminary  tests  will  be  made  to 
determine  take-off  time,  landing  time,  high 
speed,  payload  and  power  necessary  to  climb 
the  plane  at  the  minimum  angle.  From 
these  factors  the  formula  has  been  arranged 
for  computing  the  figure  of  merit.  The 
average  daily  speed  over  the  course  will  be 
added  to  the  figure  of  merit  to  obtain  the 
score  of  each  competing  plane. 

Because  of  the  unfavorable  weather  con- 
ditions prevailing  in  Mexico  during  July, 
plans  for  routing  the  tour  into  that  country 
have  been  abandoned. 

Under  the  revision  of  the  route,  each  of 


Walter  Beech  and  the  new  Curtiss-Wright 


Junior  pusher-type  monoplane 


the  following  cities  will  tentatively  serve  as 
a  nucleus :  Walkerville,  Ont. ;  Binghamton 
and  Watertown,  N.  Y. ;  Bradford  and  Pitts- 
burgh, Pa. ;  Wheeling,  W.  Va. ;  Columbus, 
Ohio ;  Memphis,  Tenn. ;  Birmingham  and 
Montgomery,  Ala. ;  Gulfport,  Miss. ;  New 
Orleans  and  Shreveport,  La. ;  Houston,  San 
Antonio,  Ft.  Worth  and  Wichita  Falls,  Tex., 
Oklahoma  City  and  Ponca  City,  Okla. ; 
Kansas  City,  Mo. ;  Little  Rock,  Ark. ;  Jack- 
son, Miss. ;  Nashville,  Tenn. ;  Lexington, 
Ky. ;  Akron,  O.,  and  Kalamazoo,  Mich. 

James  H.  Doolittle  will  replace  Capt. 
Frank  M.  Hawks,  now  abroad,  as  tour 
referee.  With  this  exception,  the  contest 
committee  will  continue  as  in  former  years, 
comprised  of  Ray  Collins,  manager;  E.  W. 
"Pop"  Cleveland,  starter;  Arthur  G.  Schlos- 
ser  and  E.  P.  Crocker,  chief  scorers. 

The  first  ten  winners  will  be  awarded  a 
total  of  $12,000  in  prizes. 

In  addition  to  the  Ford  Trophy,  the  Great 
Lakes  Light  Plane  Trophy  will  be  awarded. 
The  latter  award  will  be  competed  for  by 
planes  having  a  piston  displacement  of  not 
more  than  510  cubic  inches. 

National  Soaring  Contest  To  Be  Held 
At  Elmira,  N.  Y. 

THE  National  Soaring  Contest  of  1931 
will  be  held  at  Elmira,  N.  Y.,  August  2-16, 
according  to  a  recent  announcement  of  offi- 
cials of  the  National  Glider  Association, 
sponsor  of  the  meet  in  conjunction  with  the 
Aviation  Committee  of  the  Elmira  Associa- 
tion of  Commerce.  Preparations  have  been 
started  to  secure  take-off  sites  presenting 
facilities  for  pilots  and  accommodations  for 
spectators.  So  that  the  program  may  not 
be  interrupted  in  the  event  of  calms,  plans 
are  being  made  to  carry  out  a  number  of 
auto-towing  training,  auto-tow  sport  and 
airplane-towing  events. 

It  is  reported  that  "a  minimum  of  $3,000  in 
prize  money  will  be  available.  The  Edward 
S.  Evans  Trophy,  now  held  and  to  be  de- 
fended by  Albert  Hastings,  will  this  year  be 
awarded  with  the  title  of  American  Glider 
Champion  to  the  pilot  earning  the  greatest 
number  of  points  in  the  various  categories 
of  the  contest. 

Only  ships  with  enclosed  fuselages  may 
enter  the  contest.  "C"  pilots  only  qualify 
but  pilots  of  all  classes  will  be  given  an 
opportunity  of  earning  higher  licenses  and 
flying  in  the  contest. 

Aviation  Country   Club   Holds  Annual 
Air  Meet  at  Hicksville,  L.  I. 

THE  annual  air  meet  of  the  Aviation 
Country  Club  of  Long  Island  was  held 
June  14  at  Hicksville,  L.  I.,  N.  Y.  Eight 
competitive  events  and  aerial  demonstrations 
were  scheduled  on  the  program.  More  than 
500  members  and  guests  attended. 

Eric  Wood  won  a  free-for-all  race  at  a 
speed  of  203  miles  per  hour,  in  a  Gee  Bee 
monoplane.  Reginald  Langhorne  Brooks 
was  second  and  W.  F.  Zelcer,  third.  Brooks 


won  four  of  the  eight  scheduled  events,  fly- 
ing either  a  Monosport  or  a  Lockheed  Air 
Express.  S.  S.  Seversky  placed  first  in  a 
spot  landing  contest,  with  Betty  Huyler  Gil- 
lies second.  In  an  aerial  exhibition,  Wood 
climbed  to  an  altitude  of  3,000  feet  in  fifty- 
four  seconds. 

Aeronautics  Branch  Extends  to  January 
1,  1932,  Effective  Date  for  New  Glider 
Licensing  Regulations 

EFFECTIVE  DATE  of  the  Air  Com- 
merce Regulations  pertaining  to  the  licensing 
of  gliders  under  three  classifications  has 
been  extended  from  July  1,  1931,  to  January 
1,  1932,  according  to  a  recent  announcement 
of  Col.  Clarence  M.  Young,  Assistant  Sec- 
retary of  Commerce  for  Aeronautics.  Be- 
cause there  are  still  many  gliders  under 
construction  which  will  not  be  ready  for 
approval  prior  to  July  1,  it  was  deemed 
advisable  again  to  extend  the  effective  date 
of  the  regulations  pertaining  to  their  ap- 
proval. 

This  extension  of  time  will  permit  gliders 
constructed  prior  to  January  1,  1932,  to  be 
eligible  for  license,  regardless  of  design  or 
manufacture,  upon  passing  a  Department  of 
Commerce  line  inspection  as  to  general  de- 
sign, workmanship  and  materials.  Gliders 
constructed  after  that  date  shall  fall  within 
Group  1  or  Group  2  classifications  as  fol- 
lows, in  order  to  be  eligible  for  license : 

Group  1 — gliders  built  by  manufacturers 
under  an  Approved  Type  Certificate  and 
gliders  constructed  by  someone  other  than 
the  manufacturer  but  built  in  accordance 
with  Approved  Type  Certificate  specifica- 
tions and  design  furnished  by  the  holder  of 
the  certificate;  Group  2— gliders  constructed 
after  January  1,  1932,  not  manufactured 
under  A.  T.  C.  but  constructed  in  accord- 
ance with  the  requirements  for  an  A.  T.  C. 
and  to  the  satisfaction  of  the  Department 
of  Commerce;  and  Group  3 — gliders  built 
prior  to  January  1,  1932,  which  pass  an  in- 
spection satisfactorily,  but  without  regard 
to  design  or  manufacture. 

Harvard  Flying  Club   First  in  Grover 
Loening  Intercollegiate  Contest 

For  the  second  successive  year,  first  prize 
in  the  Grover  Loening  Intercollegiate  Flying 
Contest  has  been  awarded  the  Harvard 
Flying  Club,  according  to  a  recent  an- 
nouncement of  the  Contest  Committee, 
National  Aeronautic  Association.  Aviation 
clubs  of  universities  and  colleges  throughout 
the  United  States  are  eligible  to  compete  in 
this  annual  event. 

New  York  University  Flying  Club  re- 
ceived second  prize  and  the  University  of 
Detroit  Flying  Club,  third  prize.  In  addition 
to  cash  prizes,  a  trophy  is  awarded  each  year 
to  the  club  winning  first  place.  Presentation 
of  the  trophy  and  prizes  this  year  will  be 
made  at  the  annual  aeronautical  banquet  of 
the  N.A.A.,  Washington,  D.  C,  July  23,  in 
conjunction  with  the  annual  meeting. 
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TRADE 
MARK 


TABLOID'    FIRST- AID 


makes  protection 
convenient  and  inexpensive 

''T^ABLOID'  First-Aid  has  won  an  enviable 
position  in  the  industrial,  public  utility  and 
aviation  fields. 

An  absolutely  dependable  service  in  every  emer- 
gency, with  a  record  of  pioneer  achievement. 

Furnished  in  all  types  and  sizes. 


SMS?   'TABLOID'  BRAND 

First-Aid   No.  714 

(Pocket  Kit) 
Standard  List  of  Contents 

2—  'Vaporole'  Aromatic  Ammonia 
2— 'Vaporole'  Iodine 

1—  'Tabloid'  Bandage  Compress 

2—  'Tabloid'  Adhesive  Compress 


-Adhesive  Plaster,  %  in.  x  1  yd. 
-'Tabloid'  Bandage  (Open 

Wove,  2%  in.  x  3  yd.) 
-Tube  of '(Carofax'  Carron  Oil 

Solidified,  with  2%  Phenol) 
-Direction  Card 


JCist  Vrice 
Subject  to  Trade  Disco 


00 


BURROUGHS    WELLCOME    &    CO.    (U.  S.  A.)  INC. 

9  &  11  East  Forty-first  Street,  NEW  YORK 

Associated  Houses: 

london       montreal       sydney       cape  town  milan 
Bombay       Shanghai       Buenos  Aires 


"Keep  your  'Tabloid'  First- 
Aid  complete  by  maintaining 
a  reserve  supply  of  refills." 


1  Burroughs  Wellcome  &  Co.  (U.  S.  A.)  Inc.  A- D- 
|    9  &  1 1  East  4 1st  Street,  New  York,  N.  Y. 

Enclosed  is  One  Dollar  ($1.00)  for  new  instruc- 
|    tive  and  educational  'Tabloid'  First-Aid  Manual. 
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Aero  Digest 


NEW  NON-REFUELING 
ENDURANCE  RECORD 

Pilots   Lees  and   Brossy  Fly  Packard- 
Diesel  Bellanca  for  More  Than  Eighty- 
Four  Hours  and  Thirty-Two  Minutes  at 
Jacksonville  Beach,  Fla. 

A  NEW  world's  non-refueling  endurance 
record  was  established  on  May  28  by 
Walter  Lees  and  Frederick  Brossy  in  a 
Bellanca  Pacemaker  type  monoplane  pow- 
ered with  a  225-horsepower  Packard-Diesel 
engine.  Their  flight,  made  at  Jacksonville 
Beach,  Fla.,  regained  for  the  United  States 
the  international  record  for  endurance  fly- 
ing without  refueling.  After  the  barograph 
had  been  calibrated  by  the  U.  S.  Bureau  of 
Standards,  the  National  Aeronautic  Asso- 
ciation certified  the  record  to  the  Federation 
Aeronautique  Internationale  for  approval 
and  homolgation  as  eighty-four  hours,  thirty- 
two  minutes  and  thirty-eight  and  one-fifth 
seconds. 

They  took  off  on  May  25  and  continued 
flying  until  the  early  evening  of  May  28, 
when  they  had  surpassed  by  several  hours 
the  world's  record.  Although  there  re- 
mained in  the  tanks  sufficient  fuel  for  sev- 
eral hours  more  of  flying,  they  decided  to 
terminate  the  flight  rather  than  continue  in 
the  air  until  the  fuel  supply  became  ex- 
hausted. This  would  have  necessitated  a 
landing  after  dark  which  the  pilots  desired 
to  avoid.  At  the  conclusion  of  their  flight 
they  had  exceeded  by  nine  hours  and  ten 
minutes  the  previous  record  held  since 
March  1  by  the  French  pilots  Bossoutrot  and 
Rossi.  The  fuel  tanks  contained  thirteen 
gallons  of  fuel  oil  and  four  gallons  of  lubri- 
cating oil  when  the  ship  landed. 

On  the  take-off,  the  gross  weight  of  the 
plane  was  6,715  pounds — weight  empty,  2,350 
pounds;  useful  load.  4,365  pounds,  including 
the  weight  of  481  gallons  of  fuel  oil  and 
forty-one  gallons  of  lubricating  oil.  With 
this  loading,  the  take-off  time  was  thirty-one 
seconds. 

The  monoplane  used  on  the  flight  is  in 
most  respects  a  standard  Bellanca  Pace- 
maker. The  seats  and  passenger  furnishings 
were  removed  to  provide  space  for  fuel  stor- 
age, and  the  span  of  the  wings  was  extended 
to  fifty-five  feet.  The  wing  area  of  the 
record  Packard-Diesel  Bellanca  is  371  square 
feet.  The  bracing  used  is  the  external 
Bellanca  type  of  lift-strut,  designed  to  form 
effective  lifting  surfaces  at  higher  angles  of 
incidence. 

The  fuel  was  carried  in  two  wing  tanks,  in 
five-gallon  cans  placed  in  the  cabin  and  a 
sixty-gallon  belly  tank  which  hung  below 
the  fuselage.  Fuel  was  first  used  from  the 
latter  tank  which,  when  empty,  was  dropped. 
The  cans  were  used  next,  and  thrown  over- 
board when  emptied,  leaving  the  full  fuel 
tanks  in  the  wings. 

The  225-horsepower  Packard-Diesel  has 
nine  cylinders  and  weighs  520  pounds. 

The  horsepower  used  on  the  initial  stages 
of  the  flight  was  122  horsepower  at  1,565 
revolutions  per  minute.  Fuel  consumption 
in  the  first  two  hours  averaged  eleven  and 
one-half  gallons  per  hour.  After  eighty-two 
hours  of  flying,  the  horsepower  used  was 


proved  for  license  in  accordance  with  the 
provisions  of  Group  2,  which  has  been  es- 
tablished for  aircraft  that  are  manufactured 
in  limited  numbers,  and  which  provides  for 
approval  without  an  A.  T.  C. 


Tires  for  wheels  of  the  Sikorsky  S-40 
amphibion,   each   weighing   145.5  pounds 

thirty-four  at  1,018  revolutions  per  minute 
and  the  fuel  consumption  was  3.35  gallons 
per  hour. 

The  flight  represented  the  third  attempt 
of  Lees  and  Brossy  to  establish  a  new  non- 
refueling  record.  On  their  first  flight,  a 
crack  developed  in  the  lubricating  oil  tanks, 
forcing  them  down  after  more  than  thirty 
hours  of  flying.  On  the  second  attempt,  they 
had  exceeded  the  American  record  by  four- 
teen hours  and  were  within  two  hours  of  a 
new  world's  record  when  a  sudden  storm 
forced  them  to  descend  out  of  sight  of  of- 
ficials observing  the  flight,  forfeiting  official 
credit  with  the  American  record. 

To  Make  Air  Tour  of  Nation 

AN  air  tour  of  the  United  States  to  pro- 
mote general  interest  in  aviation  and  en- 
courage among  state  officials  aid  for  emer- 
gency landing  fields,  was  scheduled  to  be 
started  June  29  by  Dr.  John  D.  Brock  and 
Col.  Ruby  D.  Garrett,  both  of  Kansas  City, 
Mo.  They  will  visit  state  capitals  and  lead- 
ing cities  as  official  representatives  of  Kan- 
sas City  and  the  States  of  Missouri  and 
Kansas.  Dr.  Brock,  who  will  withstand  the 
principal  expenses  of  the  tour,  recently  com- 
pleted his  577th  consecutive  daily  flight.  He 
is  the  sponsor  of  a  campaign  to  establish 
landing  fields  and  to  air-mark  towns 
throughout  the  Middle-West.  Colonel  Gar- 
rett is  a  war  veteran  and  a  prominent  at- 
torney. 

AIRPLANE  OUTPUT 
INCREASES  IN 

FIRST  QUARTER 

£^  OMESTIC  production  of  commercial 
and  military  airplanes  in  the  first  quar- 
ter of  1931  totaled  672,  an  increase  of 
eighty-seven  over  production  in  the  last 
quarter  of  1930,  according  to  a  report  issued 
recently  by  the  Aeronautics  Branch,  U.  S. 
Department  of  Commerce.  The  number  of 
planes  built  for  domestic  civil  use  during 
the  first  quarter  of  this  year  was  342,  an 
increase  of  eighty-nine  over  the  number 
manufactured  for  that  purpose  in  the  last 
three  months  of  1930. 

Records  of  the  Aeronautics  Branch  show 
that  the  342  airplanes  manufactured  for 
domestic  civil  use  were  built  by  103  com- 
panies or  individuals.  Thirty  manufacturers 
built  208  airplanes  under  fifty  Approved 
Type   Certificates.     Ten   planes   were  ap- 


M  organ  Elected   President  of  Curtiss- 
Wright  Corporation 

RICHARD  F.  HOYT,  chairman  of  the 
board  of  directors  of  the  Curtiss-Wright 
Corporation,  recently  announced  the  elec- 
tion of  Thomas  A.  Morgan,  president  of 
North  American  Aviation  Corporation,  as 
president  of  the  Curtiss-Wright  Corporation. 


REPORT  OF  ESTIMATED  AIRPLANE 
PRODUCTION  FIRST  THREE 
MONTHS  1931 
Based  on  Department  of  Commerce  Li- 
censes, Identifications,  Reports 


Monoplanes 

Open-Cockpit  (landplane) 

One-place    55 

Two-place    93 

Three-place    4 

Total  open   152 

Cabin  (landplane) 

One-place    2 

Two-place    11 

Three-place    4 

Four-place    30 

Five-place    2(a) 

Six-place   3 

Seven  to  ten-place   14(b) 

Over  ten-place    11(c) 

Total  cabin    77 

Miscellaneous 

Convertibles    3 

Amphibions    3(a) 

Monoplanes  for  which  data  are  not 
available   ;   1 

Total  monoplanes  236 

Biplanes 

Open-Cockpit  {landplane) 

One-place    5 

Two-place    36 

Three-place    40 

Four-place    5 

Five-place   1 

Total  open    87 

Cabin  (landplane) 

Five-place    5 

Miscellaneous 

Amphibions    3 

Total  biplanes    95 

Autogiros    9 

Helicopter    1 

Sesquiplane    1 

Military  airplane  deliveries  302 

Airplanes  exported  (d)    28 

Grand  total   672 

Note:  (a)  One  multi-engined  plane;  (b) 
8  multi-engined  planes;  (c)  11  multi-en- 
gined planes;  (d)  does  not  include  planes 
listed  in  the  above  breakdown  nor  planes 
exported  in  1931,  which  were  manufactured 
prior  to  January  1,  1931. 


JULY,  1931 


99 


FAMOUS    FLIGHTS    WITH    THOMPSON  VALVES 


When  Maughan 

RACED  THE  SUN  ACROSS  THE 

CONTINENT 


Few  flights  have  stirred  the  imaginations  of  their  day  like 
the  epic  "Dawn  to  Dusk"  achievement  of  June  23,  1924, 
which  made  Lt.  Russell  L.  Maughan  of  the  United  States 
Army  the  first  man  to  flash  across  the  North  American 
continent  under  a  single  sun.  Flying  an  army  pursuit  plane 
powered  with  a  Gurtiss  D-12  engine,  he  took  off  from  New 
York  at  daybreak,  landing  at  Crissy  Field,  San  Francisco, 
just  as  darkness  was  settling  over  the  throng  that  had 
gathered  to  greet  him.  At  his  destination,  as  at  every  one 
of  the  five  refueling  stops,  his  motor  was  reported  "working 
without  a  flaw."  One  reason  for  this  was  the  fact  that  the 
all-important  valves  were  Thompsons — "definitely  elimi- 
nating," in  the  words  of  Curtiss'  chief  motor  engineer, 
"any  trouble  from  this  source." 

THOMPSON    PRODUCTS,  INCORPORATED 

General  Offices:  Cleveland,  Ohio,  U.  S.  A. 
Factories:  CLEVELAND  and  DETROIT 


Thompson  Wves 
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DIGEST    OF     RECENT  EVENTS 

A  Brief  Chronological  Summary  of  the  Month's  Important  Aeronautical  News 


Canadian  Record 

(Canada.)  Capt.  John  D.  Parkinson 
reached  an  altitude  of  22,000  feet  on  a  flight 
at  Montreal,  exceeding  by  2,000  feet  the 
Canadian  altitude  record  which  he  estab- 
lished two  years  ago.  In  a  Curtiss-Reid 
biplane,  he  completed  the  ascent  in  fifty- 
three  minutes.    (May  26.) 

Air  Tour 

Eleven  aerial  events  were  staged  at  each 
afternoon  stop  of  the  Midwest 1  Air  Race 
Tour  of  Northwest  Kansas.  The  municipal 
airport  at  Concordia  was  dedicated  at  the 
completion  of  the  tour,  with  tour  pilots  and 
planes  participating  in  the  dedicatory  pro- 
gram.   (May  26-31.) 

World's  Altitude  Record 

(Germany.)  A  new  world's  altitude  rec- 
ord of  52,480  feet  was  established  by  Pro- 
fessor Auguste  Piccard  and  Dr.  Charles 
Kipfer  in  a  hydrogen  balloon  with  an  air- 
tight gondola  of  aluminum.  Eighteen  hours 
and  thirteen  minutes  after  taking  off  from 
Augsburg,  Germany,  they  landed  on  a  gla- 
cier above  Ober  Gurgl,  Oetz  Valley,  in  the 
Tyrolian  Alps,  swept  there  by  varying 
winds  across  southern  Europe.  Their  bal- 
loon was  in  good  condition  and  the  instru- 
ments with  which  they  obtained  data  on  the 
stratosphere  were  intact.  The  former  record 
of  43,161  feet  was  established  by  Lieut. 
Appollo  Soucek,  USN.    (May  27.) 

N.A.C.A.  Meeting 

The  largest  wind  tunnel  in  the  world  was 
dedicated  at  the  Sixth  Annual  Meeting  of 
the  N.  A.  C.  A.,  Langley  Field,  Va.  (May 
27.) 

Captain  Hawks 

(France.)  Capt.  Frank  M.  Hawks, 
American  pilot,  flew  back  to  Paris  after 
having  taken  off  there  in  the  morning  for 
breakfast  in  London,  luncheon  in  Berlin. 
He  covered  the  1,400  miles  in  a  flying  time 
of  seven  hours  and  thirty-one  minutes,  av- 
eraging 182.2  miles  per  hour  in  his  Travel 
Air  biplane,  Texaco  13.  (May  27.) 

Diesel  Endurance  Record 

A  new  world's  non-refueling  endurance 
record  of  eighty-four  hours  and  thirty-three 
minutes  was  established  at  Jacksonville 
Beach,  Fla.,  by  Walter  Lees  and  Frederick 
Brossy  in  a  Diesel-powered  Bellanca  mono- 
plane. They  exceeded  the  former  record  of 
seventy-five  hours  and  twenty-three  minutes 
held  since  March  1  by  the  French  pilots 
Bossoutrot  and  Rossi.   (May  28.) 

Amelia  Earhart  Putnam 

Beginning  a  westward  coast-to-coast  flight 
in  an  autogiro,  Amelia  Earhart  Putnam  took 
off  from  Newark  Airport,  accompanied  by 
Eddie  McVaugh,  mechanic.    (May  28.) 

Coast-to-Coast  in  Autogiro 

The  first  transcontinental  flight  in  an 
autogiro  was  completed  at  San  Diego,  Calif., 


by  John  Miller.  After  taking  off  from  Phil- 
adelphia, he  made  the  flight  across  country 
in  easy  stages.    (May  28.) 

Aerial  Anniversary 

The  First  Anniversary  of  United  Airport, 
Burbank,  Calif.,  and  the  Second  Annual 
Air  Memorial  Service  of  Aviation  Post, 
Southern  California  Chapter  of  the  Ameri- 
can Legion,  were  observed  at  United  Air- 
port.   (May  30.) 

Airport  Dedication 

The  dedicatory  exercises  of  the  municipal 
airport,  Birmingham,  Ala.,  were  held.  (May 
30-June  1.) 

Canadian  Air  Mail 

(Canada.)  The  decision  of  Prime  Minis- 
ter Richard  E.  Bennett  to  cancel  all  air 
mail  services  in  Canada  at  an  early  date 
because  of  heavy  deficits  in  postal  opera- 
tions was  announced  at  Ottawa.   (May  31.) 

Pilotless  Plane  Flown 

A  pilotless  monoplane  was  successfully 
flown  by  radio  control  from  another  plane  at 
the  municipal  airport,  Houston,  Texas. 
(May  31.) 

Air  Corps 

The  First  Air  Division  of  the  Army  Air 
Corps,  organized  for  the  purposes  of  the 
annual  maneuvers,  was  disbanded  at  Wash- 
ington, D.  C,  after  two  weeks  of  field  ex- 
ercises.   (June  1.) 

Army-Navy  Conference 

The  1931  sessions  of  the  annual  Army- 
Navy  Aircraft  Standards  Conference  began 
at  the  Philadelphia  Navy  Yard.  (June  1.) 

Rocket  Glider  Flight 

A  flight  in  a  glider  propelled  by  a  rocket 
was  successfully  completed  by  William  G. 
Swan  at  Atlantic  City,  N.  J.  He  covered 
a  distance  of  approximately  1,000  feet  and 
rose  to  a  maximum  height  of  more  than 
100  feet.    (June  4.) 

Trans-Atlantic  Flight  by  Do.X 

(Fernando  Noronha  Island.)  A  flight  of 
1,685  miles  from  Cape  Verde  Islands  was 
completed  in  thirteen  hours  and  eighteen 
minutes  by  the  German  flying  boat  Do.X,  en 
route  on  a  trans-Atlantic  flight  to  Brazil. 
(June  5.) 

Over- Water  Service 

Regular  air  mail  with  passenger  and  ex- 
press service  was  inaugurated  between  the 
Palm  Beaches,  Fla.,  and  Bahama  Island  by 
the  Roosevelt  Flying  Service.  Using  a  six- 
place  amphibion,  the  schedule  calls  for  one 
round-trip  weekly.   (June  5.) 

World  Seaplane  Records 

(France.)  Lieutenants  Paris  and  Gonord 
established  new  world's  seaplane  records 
for  distance  and  continued  flight  over  a  cir- 
cuit of  115  miles  at  Arcachon.  They  covered 
3,230  miles  in  thirty-six  hours,  forty-eight 
minutes  and  forty-four  seconds.    (June  5.) 
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Australia-England 

(England)  A  new  record  of  eleven 
days  for  a  flight  from  Australia  to  England 
was  completed  at  London  by  Charles  W.  A. 
Scott.    (June  5.) 

Do.X  at  Natal 

(Brazil.)  The  flying  boat  Do.X  landed 
at  Natal  on  a  125-mile  flight  from  Fernando 
Noronha  Island,  completing  a  crossing  of  the 
South  Atlantic  with  fuel  sufficient  for  two 
hours  more  of  flying.  The  plane  left  Alten- 
rhein,  Switzerland,  November  5,  1930. 
(June  5.) 

F.  A.  I.  Meeting 

(Roumania.)  The  meeting  of  the  Federa- 
tion Aeronautique  Internationale  was  held 
at  Bucharest.  (June  6-14.) 

Completes  Autogiro  Flight 

Amelia  Earhart  Putnam  landed  at  Los 
Angeles,  Calif.,  on  the  last  leg  of  a  trans- 
continental flight  from  Newark,  N.  J.,  the 
first  woman  to  complete  a  coast-to-coast 
flight  in  an  autogiro.   (June  8.) 

Aviation  Radio 

Three-way  radio  telephone  conversation 
between  three  planes  in  flight  and  a  ground 
station  at  Wright  Field,  Dayton,  Ohio,  was 
maintained  during  tests  of  a  new  type  of 
aviation  radio  set  for  use  in  commanding 
pursuit  planes,  the  Air  Corps  announced. 
(June  8.) 

Airship  Los  Angeles 

An  airplane  in  flight  was  hooked  on  to 
and  later  released  from  the  airship  Los 
Angeles  during  an  all-night  demonstration 
flight  from  Lakehurst,  N.  J.  Apparatus 
comprising  a  special  trapeze  on  the  under 
side  of  the  airship  and  hooks  on  top  of  the 
upper  wing  of  the  plane,  was  utilized  in  the 
experiment.  An  airplane  has  been  similarly 
attached  to  this  airship  several  times  in 
secret  training  and  twice  before  in  public 
demonstrations.    (June  9.) 

New  Distance  Record 

(France.)  The  French  pilots  Joseph  Le- 
brix  and  Marcel  Doret  established  a  new 
world's  closed  circuit  distance  record  of 
10,500  kilometers  (approximately  6,500 
miles)  on  a  flight  of  seventy  hours  and  ten 
minutes,  terminated  at  Marignane.  The  for- 
mer record  of  5,564.1  miles  was  estab- 
lished by  the  French  pilots  Anthoine  Pail- 
lard  and  Jean  Mermoz.   (June  10.) 

Wright  Employees  Honor  Byrd 

Rear  Admiral  Richard  E.  Byrd  accepted 
at  Boston  a  sundial  as  the  gift  of  the  em- 
ployees of  the  Wright  Aeronautical  Cor- 
poration, which  they  made  in  commemora- 
tion of  his  North  Pole,  trans-Atlantic,  and 
South  Pole  flights.   (June  14.) 

Aviation  Country  Club  Meet 

The  annual  air  meet  of  the  Aviation 
Country  Club  was  held  at  Hicksville,  L.  I., 
N.  Y.  Eight  scheduled  competitive  events 
were  on  the  program.  More  than  500  mem- 
bers and  guests  attended.  (June  14.) 
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TIMES 

AROUND  THE  WORLD! 


April    27th.  1931 


The  Warner  Aircraft  Corporation, 
20268  Hoover 
Detroit,  Michigan. 


It  Is  with  very  great  pleasure  that  I  tell 
you  of  the  wonderful  service  we  are  getting  from  your 
old  Ho.  26  whioh  is  one  of  the  first  ENGINES  put  out 
by  you.    We  purohased  this  Engine  as  you  know  In  1928 
and  it  has  been  baok  and  forth  across  the  United  States 
a  number  of  times  in  Races  and  on  business.    On  one 
occasion,  you  will  remember,  it  was  flown  by  Parker 
Cramer  Into  Fairbanks  and  Nome,  Alaskaj    then  across 
the  Straits  into  Siberia  and  return  to  New  York  City. 

In  all  of  these  2500  hours  or  more  of  flying 
we  do  not  know  of  one  single  part  of  this  motor  which  has 
been  broken.    Nor  has  there  been  a  single  forced  landing 
to  my  knowledge  in  all  this  flying  whioh  constitutes  over 
EIGHT  TIMES  THE  DISTANCE  AROUND  THE  WORLD  AT  IT'S  EQUATOR. 
I  believe  this  is  a  record  that  you  should  know  about. 


two  overhauls 


I  am  confident  that  with  one 
this  motor  will  repeat  this  service. 

Four  of  us  just  flew  it  to  Detroit  daring  the 
Airoraft  Show  in  eight  hours  and  twenty  minutes  cruising 
at  1700  and  it  is  still  going  strong.  I  hope  you  build 
many  more  of  these  SPLENDID  ENGINES. 


Yours  very^ 
CLYDE  V.  CESSNA 


WARN  e r  Scarab  CNC I N  ES 
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S.A.E.  Summer  Meeting 

Seven  hundred  members  of  the  Society 
of  Automotive  Engineers  attended  the  sum- 
mer meeting  at  the  Greenbrier  Hotel,  White 
Sulphur  Springs,  W.  Va.  Speakers  at  the 
aeronautical  sessions  included  David  S.  In- 
galls,  Assistant  Secretary  of  the  Navy  for 
Aeronautics.  (June  14-19.) 

London-Rome  Return  Record 

(England) — A  record  flight  from  London 
to  Rome  and  return  was  completed  in  a  fly- 
ing time  of  nine  hours  and  forty-four  minutes 
by  Capt.  Frank .  M.  Hawks  in  the  Travel 
Air  monoplane  Texaco  13.  Captain  Hawks 
made  the  outward  journey  in  four  hours  and 
forty-four  minutes  and  the  return  flight  in 
five  hours  flat.  He  figured  his  flying  mileage 
roughly  at  between  1,850  and  1,890  miles, 
flown  over  at  an  average  speed  of  from  191 
to  195  miles  per  hour.  Wing  Commander 
Charles  Kingsford-Smith  previously  held 
the  record  at  more  than  ten  hours  (June  17.) 

Completes  Air  Tour 

(Germany) — Margery  Durant,  American 
air  enthusiast,  landed  at  Baden  Baden,  com- 
pleting a  7,000-mile  air  tour  of  England, 
France,  Germany,  Southern  Europe  and  the 
Near  East.  She  was  accompanied  by  Charles 
La  Jotte,  pilot,  and  used  a  Lockheed  Vega 
monoplane.  (June  17.) 

Canada-Mexico  Flight 

(Mexico) — James  G.  Hall  completed  a 
non-stop  flight  from  Vancouver,  B.  C,  to 
Agua  Caliente,  Mexico,  in  seven  hours,  for- 
ty-eight minutes  and  thirty-one  seconds  in  a 
Lockheed-Altair  monoplane.  He  exceeded 
the  record  of  nine  hours  and  fourteen  min- 
utes set  last  October  by  Col.  Roscoe  Tur- 
ner. Hall  did  not  carry  a  barograph  and 
therefore  the  mark  is  unofficial.  (June  18.) 

Michigan  Air  Tour 

Planes  participating  in  the  Third  Annual 
Michigan  Air  Tour,  sponsored  by  Grand 
Rapids,  Mich.,  took  off  at  Grand  Rapids. 
(June  18.) 

Graf  Lands  on  Water 

(Germany) — The  Graf  Zeppelin  success- 
fully landed  on  Lake  Constance,  taxied  on 
the  surface  for  over  one  mile  and  then  took 
to  the  air  again  without  the  aid  of  a  special 
crew  other  than  the  personnel  of  the  air- 
ship. Equipment  used  in  the  experiment  in- 
cluded tanks  which  were  lowered  and  filled 
with  water,  two  small  air-tight  gondolas  and 
a  sea  anchor.  (June  19.) 

Glider  Flies  Channel 

(France) — A  glider  piloted  by  Lissant 
Beardsmore,  a  Canadian,  flew  across  the 
English  Channel  from  England  to  France. 
Towed  by  a  powered  plane,  the  craft  took 
off  from  Lympne  Airdrome,  cut  loose  at  an 
altitude  of  approximately  9,000  feet  and 
glided  the  distance  of  more  than  thirty-five 
miles  across  the  Channel  to  the  St.  Ingle- 
vert  Field,  Boulogne,  in  approximately  one 
and  one-half  hours.  (June  19.) 

Baton  Rouge  Air  Meet 

An  air  meet  was  held  at  the  Baton  Rouge 
Parish  Airport,  Baton  Rouge,  La.,  in  con- 


junction with  the  dedicatory  ceremonies  of 
the  field.  (June  20-21.) 

Newfoundland-England  Flight 

(England)  Wiley  Post  and  Harold  Gatty 
flew  from  Harbor  Grace,  Newfoundland,  to 
Chester,  England,  in  sixteen  hours  and  seven- 
teen minutes.  On  a  'round-the-world  flight, 
they  continued  on  to  Berlin  via  Hanover. 
(June  24.) 

Newfoundland-Germany  Flight 

(Germany) — Otto  Hillig  and  Holgar 
Hoiriis  completed  a  trans-Atlantic  flight 
from  Harbor  Grace,  Newfoundland,  to 
Krefeld  in  thirty-four  hours  and  six  min- 
utes, then  took  off  for  Bremen.  (June  25.) 


COMING 
AERONAUTICAL 
EVENTS 


July  1-September  8.  Trans-Canada 
Air  Pageant  from  coast  to  coast, 
sponsored  by  Canadian  Flying  Clubs 
Association. 

July  2-19.  Light  Plane  Tour  of  Italy, 
starting  and  ending  at  Rome. 

July  3-5.  Fifth  Annual  Air  Meet, 
Bennett  Field,  Binghamton,  N.  Y. 

July  3-5.  Air  Meet,  Beverly  Airport, 
Beverly,  Mass. 

July  4-25.  National  Air  Tour  of  1931 
for  the  Edsel  B.  Ford  Reliability 
Trophy,  starting  and  ending  at  De- 
troit, Mich. 

July  4.  Air  Meet,  Binghamton  Air- 
port, Binghamton,  N.  Y. 

July  4-5.  Second  Annual  Air  Meet, 
Joliet,  111. 

July  4-5.    Air  Races,  York,  Neb. 

July  4-5.  Dedication  of  Santa  Barbara 
Airports,  Ltd.,  Carpenteria,  Calif. 

July  10-14.  First  Annual  Aviation 
Country  Clubs  Seaplane  Cruise 
along  Atlantic  Coast,  starting  at 
Glenn  Curtiss  Airport,  North  Beach, 
Queens,  L.  I.,  N.  Y. 

July  14.  Dedication  of  municipal  air- 
port, Shreveport,  La. 

July  23-24.  N.  A.  A.  Annual  Conven- 
tion, Washington,  D.  C. 

July  25.  King's  Cup  Air  Race  around 
England,  starting  and  ending  at  Hes- 
ton  Airdrome. 

July  25-26.  Air  Circus,  Bishop  Air- 
port, Flint,  Mich.,  sponsored  by 
Junior  Chamber  of  Commerce. 

July  25.  Detroit  Balloon  Race  for 
Detroit  News  Trophy,  Ford  Air- 
port, Dearborn,  Mich. 

July  31.  Conference  on  Airworthi- 
ness   Requirements    for  Aircraft, 


auspices  Aeronautics  Branch,  U.  S. 
Department  of  Commerce,  Wash- 
ing, D.  C. 

August  1-2.  Air  Circus,  Scotts  Air- 
port, Oroville,  Wash. 

August  1-2.  Dedication  of  Galesburg 
Airport,  Galesburg,  111. 

August  2-16.  National  Soaring  Con- 
test, Elmira,  N.  Y.,  auspices  Na- 
tional Glider  Association  and  Elmira 
Chamber  of  Commerce. 

August  29.  Dedication  of  municipal 
airport,  New  Haven,  Conn. 

August  29-September  7.  National  Air 
Races,  Cleveland  Airport,  Cleve- 
land, Ohio. 

September  1-3.  Twentieth  National 
Aeronautic  Meetings  of  S.  A.  E., 
Hotel  Statler,  Cleveland,  Ohio. 

September  11-13.  Third  Annual 
Sioux  Falls  Air  Races,  Sioux  Falls, 
S.  D. 

September  12-13.  Fiesta  of  the  Air, 
Los  Angeles  Municipal  Airport,  Los 
Angeles,  Calif.,  in  conjunction  with 
La  Fiesta  de  Los  Angeles. 

September  12.  Schneider  Trophy 
Race  over  the  Solent  and  Spithead 
course,  Southampton,  England. 

October.  International  air  mail  con- 
ference, Brussels,  Belgium. 

November  10-12.  Fall  Transportation 
Meeting  of  the  S.  A.  E.,  Washing- 
ton, D.  C. 


NORTHEAST 


To  Dedicate  New  Haven  Airport 

DEDICATION  of  the  municipal  airport, 
New  Haven,  Conn.,  will  be  held  August  29, 
according  to  a  recent  announcement  of  the 
Board  of  Airport  Commissioners  of  the  City 
of  New  Haven.  Space  at  the  airport  will  be 
set  aside  for  the  exhibition  of  aeronautical 
products  by  manufacturers  and  distributors. 
The  program  will  include  competitive  events 
and  aerial  demonstrations.  Prizes  will  be 
awarded  the  winners  of  the  various  contests, 
which  will  include  balloon  bursting,  spot 
landing  and  bomb  dropping.  The  field  has 
a  turfted  surface  of  eighty-five  acres  and 
is  provided  with  night  landing  and  repair 
facilities. 

R.  I.  Model  Plane  Meet  Held 
APPARENTLY  a  new  world's  record 
for  endurance  flying  with  model  airplanes 
was  set  at  the  Rhode  Island  State  Airport, 
Hillsgrove,  R.  I.,  on  June  6  when  Sheldon 
Salisbury  of  Providence  won  the  tourna- 
ment conducted  by  the  Rhode  Island  Avia- 
tion League  with  a  thirty-minute  flight. 
This  flight  surpasses  the  flight  made  last 
year  by  Arthur  Sullivan  of  Washington  by 
twelve  minutes.  Salisbury's  plane  was  built 
in  accordance  with  A.  M.  L.  A.  weight 
rules,  which  call  for  one  ounce  of  weight  to 
every  fifty  square  inches  of  wing  area. 
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The  Governor  Norman  S.  Case  trophy, 
given  for  the  best  all-around  outdoor  flying, 
went  to  William  Snow  of  Pawtucket,  who 
took  first  place  in  the  Wakefield  event,  a 
fuselage  flying  contest,  and  second  place  in 
the  Stout  outdoor  fuselage  event.  The 
trophy  is  a  permanent  one,  and  each  year's 
winner  will  have  his  name  inscribed  on  it. 

THE  autogiro  owned  by  the  Standard 
Oil  Company  of  New  York  recently  visited 
a  number  of  Maine  cities  during  a  tour  of 
New  York  and  New  England  which  com- 
prised visits  to  more  than  400  communities. 

A  250-ACRE  commercial  airport  was  re- 
cently developed  one  mile  west  of  Presque 
Isle.,  Me.  Runways  of  2,000  feet  and  1,700 
feet  have  been  laid  out.  An  eighty-foot  by 
100-foot  hangar  has  been  erected  and  servic- 
ing facilities  installed. 

THE  106-acre  municipal  airport  at  Wa- 
terville,  Me.,  will  have  in  addition  to  a  six- 
place  hangar  and  airport  equipment,  a  golf 
course,  tennis  courts  and  other  conveniences. 
The  landing  field,  one  and  one-half  miles 
west  of  the  city,  has  runways  of  2,000  feet 
and  1,800  feet. 

AN  airport  has  been  established  three  and 
one-half  miles  southeast  of  Sanford,  Me.,  by 
the  Sanford  Airport  Corporation.  The  offi- 
cers of  the  company  are :  President,  Stephen 
A.  Cobb;  treasurer,  Ralph  B.  Emery;  clerk, 
Lester  H.  Willard.  The  landing  field  has 
an  east-west  runway  of  2,800  feet  and  a 
north-south  runway  of  2,200  feet,  and  is 
equipped  with  a  sixty-foot  by  sixty-foot 
hangar.  Repair  facilities  are  available. 


A  FLYING  service  owned  and  operated 
by  Charles  Steves,  graduate  of  the  Curtiss- 
Wright  School,  Rockland,  Me.,  has  been 
established  at  Calais,  Me.  For  equipment  he 
uses  an  OX-Commandaire  training  plane 
and  a  Challenger-Robin.  He  is  instructing 
five  students,  using  a  field  west  of  the  town 
beside  the  highway. 


Aviator's  Orchestra  Leader  Believes  Good 
Musicians  Make  Good  Pilots 

THE  Musical  Aviators  Orchestra  re- 
cently adopted  new  insignia  which  illustrates 
their  theory  that  there  is  a  definite  connec- 
tion between  the  rhythms  of  plane  motors 
and  music. 

"The  theory,"  declares  Tom  Truesdale, 
leader  of  the  orchestra,  "is  that  a  trained 
aviator  will  make  a  better  musician  than  a 
man  of  equal  musical  talent,  who  knows 
nothing  at  all  about  flying.    Conversely,  and 


Emblem  of  the  Musical  Aviators 

for  the  benefit  of  those  who  employ  pilots,  I 
think  it  is  absolutely  true  that  a  good  musi- 
cian will  make  an  exceptionally  good  flier. 
I  should  even  go  further  and  advise  the 
study  of  rhythm  in  all  flying  courses." 

All  of  the  eleven  members  of  the  Musical 
Aviators  Orchestra  are  pilots  and  spend 
most  of  their  spare  time  flying.  They  own 
a  Great  Lakes  training  plane  operated  on  a 
flying  club  basis. 

The  orchestra  started  out  last  year  as  a 
headline  attraction  in  vaudeville.  They  flew 
from  city  to  city  to  keep  engagements.  Last 
winter  they  furnished  music  in  the  "Avi- 
ation" grill  of  a  large  New  York  hotel.  They 
were  broadcast  over  the  largest  radio  net- 
work a  total  of  168  times,  a  record  for  dance 
orchestras. 

MAINE  STATES  AIRWAYS,  INC., 
has  been  reorganized  with  Jack  Dodge  as 
president  and  Everett  Munsey  as  treasurer. 
They  have  purchased  a  Warner-Challenger 
training  plane.  Dodge  is  giving  instruction 
in  this  ship  at  Augusta. 


MAINE  AIR  TRANSPORT,  Rockland, 
Me.,  has  been  doing  a  steadily  increasing  vol- 
ume of  business  since  beginning  operations 
May  1  over  its  Rockland-Vinal  Haven- 
North  Haven-Stonington  run.  According  to 
Bill  Wincapaw,  president  of  the  company, 
more  than  1,000  passengers  were  carried  dur- 
ing the  first  five  weeks.  An  attractive  wait- 
ing room  has  been  completed  for  the  ac- 
commodation of  passengers  at  the  Rock-- 
land  base. 

OFFICIAL  opening  of  the  Falmouth 
Municipal  Airport,  Falmouth,  Mass.,  was 
held  June  21.  Improvements  recently  com- 
pleted include  a  metal  hangar,  sixty  feet  by 
eighty  feet,  development  of  the  landing 
area,  and  installation  of  new  and  enlarged 
servicing  facilities. 

MORE  than  sixty  students  have  been  re- 
ported enrolled  by  the  Nassau  Air  Service 
Corporation,  Curtiss  Airport,  Valley  Stream, 
L.  I.,  N.  Y.  A  Waco  Taper  Wing  was  re- 
cently added  to  the  flying  equipment  for  the 
instruction  of  advanced  flying  students. 


Rentschler  Field  in  Connecticut  Is 
Formally  Opened 

RENTSCHLER  FIELD  in  East  Hart- 
ford, Connecticut,  a  new  airport  belong- 
ing to  the  United  Airports  of  Connecticut, 
a  subsidiary  of  the  United  Aircraft  &  Trans- 
port Corporation,  was  formally  opened  on 
Sunday,  May  24.  Its  opening  coincided  with 
the  visit  of  the  United  States  Army  Air 
Corps  which  used  the  field  as  one  of  its  bases 
for  operations  over  the  New  England  States. 

The  field,  named  in  honor  of  F.  B.  Rent- 
schler, president  of  the  United  Aircraft  and 
Transport  Corporation,  is  located  directly 
bheind  the  factories  of  Pratt  &  Whitney 
Aircraft  Company  and  the  Chance  Vought 
Corporation  in  East  Hartford,  which  com- 
panies will  use  it  as  a  base  for  test  fly- 
ing and  servicing  and  storage  work.  It  in- 
cludes 165  acres  of  grassed  land.  Two 
hangars  have  already  been  erected,  for  use 
of  Pratt  and  Whitney  company. 


Rentschler  Field  showing  two  hangars  recently  built.    (Left)  factory  of  the  Pratt  and  Whitney  Aircraft  Company,  and  (right)  plant 
of  the  Chance  Vought  Corporation,  East  Hartford,  Conn. 
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W.  L.  LEWIS  has  been  elected  executive 
vice  president  of  the  Chicago  Pneumatic 
Tool  Company,  New  York  City,  according 
to  a  recent  announcement  of  H.  A.  Jackson, 
president.  Mr.  Lewis  was  formerly  vice 
president  in  charge  of  finance. 

Students  to  Study  Airlines 

A  SIX  WEEKS'  vacation  survey  of  air 
'  transport  operations  in  eighteen  Middle- 
West  cities  was  recently  started  by  more 
than  twenty  students  of  the  Daniel  Guggen- 
heim School  of  Aeronautics,  New  York- 
University.  The  survey  is  being  made  in  co- 
operation with  the  National  Air  Transport 
division  of  United  Air  Lines.  They  will  fly 
more  than  10,000  miles  over  regular  trans- 
port lines  during  the  study. 

Air  Meet  at  Binghamton,  N.  Y. 
AN  AIR  MEET  will  be  held  at  the  Bing- 
hamton Airport,  Binghamton,  N.  Y.,  July  4. 
The  program  of  events  will  include  aerial 
exhibitions,  competitions  and  maneuvers. 
The  meet  will  be  followed  by  the  arrival  on 
July  S  of  the  planes  participating  in  the 
National  Air  Tour  of  1931.  The  tour  will 
make  an  over -night  stop  and  depart  the  fol- 
lowing day. 

CAPTAIN  FRANK  T.  COFFYN,  one 
of  the  first  six  men  taught  to  fly  by  the 
Wright  brothers  in  1910,  recently  started 
training  as  an  autogiro  pilot  at  Pitcairn 
Field,  Willow  Grove,  Pa. 

A  new  model  portable  belt  sanding  ma- 
chine, designated  the  Type  B-10  dustless 
take-about  sander,  was  recently  announced 
by  the  Porter-Cable-Hutchinson  Corpora- 
tion,.  Syracuse,  N.  Y.  The  apparatus  has  a 
vacuum  system  incorporated  in  its  construc- 
tion and  differs  radically  in  design  from  the 
other  Types  B-S,  B-4  and  B-44  developed 
by  the  company. 

APPROVED  Repair  Station  Certificate 
47  has  been  awarded  the  Eastern  Aeronau- 
tical Corporation,  Newark  Airport,  N.  J., 
by  the  Department  of  Commerce,  according 
to  a  recent  announcement  of  officials. 

Chamberlin  Organizes  Flying  Club 

A  flying  club  has  been  organized  by  the 
Chamberlin  Flying  Service,  Jersey  City,  N. 
J.,  according  to  a  recent  announcement  of 
Clarence  D.  Chamberlin,  president.  Mem- 
bership in  the  club  entitles  each  member  to 
five  hours  of  evening  ground  school  work 
at  the  company's  factory  in  Jersey  City  and 
five  hours  of  field  and  flying  instruction  at 
the  Jersey  City  Airport.  The  course  is  de- 
signed to  permit  the  student  to  determine 
without  too  great  expense  whether  or  not  he 
wishes  to  continue  further  and  become  a 
licensed  pilot,  and  to  give  the  average  per- 
son a  working  knowledge  of  aviation. 

A  line  of  screw  extractors,  embodying 
patented  features  which  make  it  possible  to 
take  out  the  end  of  a  broken  stud  or  bolt 
without  removing  or  loosening  other  bolts, 
has  been  announced  by  the  Jackman  Tool 


Aeromarine  AR-3  aircraft  engine 

Company,  Pittsburgh,  Pa.  The  Jay  Tee  line 
includes  drills,  drill  guides  and  extractors 
for  bolts  from  one-quarter  inch  to  three 
inches  in  diameter. 

THE  Aeromarine  Plane  &  Motor 
Company,  Keyport,  N.  J.,  recently  an- 
nounced the  completion  of  a  fifty-hour 
test  run  of  the  Aeromarine  AR-3  air- 
craft powerplant  under  the  supervision  of 
the  Bureau  of  Standards.  The  engine  is 
a  three-cylinder  powerplant  developing 
fifty  horsepower  at  2,100  revolutions  per 
minute.  The  company  plans  to  begin  com- 
mercial production  in  August.  A  tech- 
nical description  of  the  Aeromarine  AR-3 
engine  is  scheduled  to  appear  in  an  early 
issue  of  Aero  Digest. 

New  Flying  Club  Organized 

A  flying  club  has  been  organized  in  Col- 
umbus, Ohio,  to  be  known  as  the  Junior, 
Inc.,  headed  by  Fred  Gugle  of  Columbus. 
Port  Columbus  will  be  the  base  of  the  club's 
activities.  A  Curtiss-Wright  Junior  has  been 
purchased  for  use  of  the  club. 

A  FIVE-YEAR  contract  for  the  use  of 
Port  Bucyrus,  Ohio,  as  a  regulation  station 
on  its  Chicago-Pittsburgh  link  in  a  trans- 
continental air  passenger,  express  and  mail 
line  has  been  made  with  Miss  Lauretta 
Schimmoler,  port  manager,  by  the  Chicago 
&  Eastern  Airways. 

Ohio  Adopts  New  Air  Code 

THE  new  Ohio  aeronautics  code,  which 
will. become  effective  July  27,  is  unfavorable 
to  owners  of  or  persons  building  home- 
made airplanes.  Although  State  Director 
Frank  McKee  has  no  authority  to  prevent 
any  person  from  constructing  a  home-made 
airplane,  the  new  code  gives  him  authority 
to  prosecute  anyone  without  a  pilot's  license 
or  a  person  flying  a  ship  not  properly  li- 
censed under  the  rules  and  regulations  of 
the  Aeronautics  Branch,  U.  S.  Department 
of  Commerce. 

HAROLD  F.  PITCAIRN  was  the  honor 
guest  at  a  recent  banquet  given  at  Phila- 
delphia, Pa.,  by  the  Aero  Club  of  Pennsyl- 
vania and  the  Aviation  Committee  of  the 


ChamDer  oi  Commerce. 

Mr.  Pitcairn  and  Geoffrey  S.  Childs  of 
the  Autogiro  Company  of  America  recently 
sailed  for  a  three  weeks'  visit  to  England,- 
where  they  will  discuss  plans  and  technical 
details  of  future  autogiros  with  Juan  de  la 
Cierva,  inventor. 

IMPROVEMENTS  at  Somerton  Air- 
port, Pa.,  are  steadily  progressing.  An  ex- 
tension has  been  made  to  the  main  hangar 
and,  in  addition  to  a  golf-driving  range  at 
the  field,  a  pony-riding  circle  has  been  in- 
stalled to  amuse  the  younger  children. 

RECENT  glider  flights  made  by  Gus  Hal- 
ler,  gliding  champion,  were  successfully 
completed  at  the  Pittsburgh-Greensburg  Air- 
port, Pa.,  altitudes  over  200  feet  being  at- 
tained in  a  secondary  glider.  Haller  is  en- 
gaged in  building  sail-planes  for  advanced 
soaring. 

Club  to  Buy  New  Plane 

ACCORDING  to  an  announcement  of 
Theodore  Elliott,  treasurer  of  the  B/J  Fly- 
ing Club,  the  flying  organization  of  em- 
ployees of  the  B/J  Aircraft  Corporation, 
Baltimore,  Md.,  the  members  plan  to  buy 
an  additional  plane  to  supplement  the  ini- 
tial ship  with  which  the  club  started  opera- 
tions. Several  different  types  of  planes  are 
under  consideration  and  a  definite  selection 
is  expected  to  be  made  in  the  near  future. 

THE  FLEDGLING  FLYING  CLUB, 
INC.,  Baltimore,  Md.,  has  been  organized 
for  the  purpose  of  operating  a  flying  club. 
The  incorporators  are  Richard  E.  Preece, 
R.  E.  Lee  Young  and  Leon  H.  A.  Pierson. 
Headquarters  of  the  club  will  be  at  the 
Curtiss-Wright  Airport,  Baltimore. 

Developing  Baltimore  Airport 

The  recently  completed  landing  and  take- 
off runways  at  the  Baltimore,  Md.,  tempo- 
rary municipal  airport  at  Logan  Field  have 
been  opened  to  traffic.  The  runways  are  each 
2,200  feet  long  and  200  feet  wide.  One  runs 
east  and  west  and  the  other  north  and  south. 

A  number  of  improvements  which  have 
been  completed  at  the  field  include  the  in- 
stallation of  a  thirty-six-inch  double-faced 
revolving  beacon,  a  flashing  beacon,  and 
green  approach  lights  around  the  field. 


NORTON  FIELD  NOTES 

[W.  Donald  Walter] 
MAJOR  H.  C.  KRESS  MUEHLEN- 
BERG,  Corps  Area  Air  Officer,  and  Lieu- 
tenant A.  R.  McConnell,  C.  O.,  of  Norton 
Field,  Columbus,  Ohio,  have  been  at  Bow- 
man Field  for  duty  in  connection  with 
Corps  Area  maneuvers.  Norton  Field  pilots 
will  be  glad  to  see  them  home  again,  par- 
ticularly since  we  shall  be  minus  our  only 
service  type  ship  until  they  return,  as  Lieu- 
tenant McConnell  has  our  02H  with  him. 

RESERVE  PILOTS  kept  the  Norton 
Field  PT's  busy  over  the  week  end  of  Me- 
morial Day.  Two  formations  were  flown 
Saturday  morning  to  scatter  flowers  over 
the  local  cemeteries.    Individual  flights  kept 
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the  four  ships  in  the  air  all  afternoon.  Rain 
and  poor  visibility  held  the  planes  on  the 
ground  until  late  Sunday  morning,  but  in 
spite  of  this  late  start,  the  average  for  each 
of  the  two  days  was  approximately 
twenty  hours.  With  the  definite  assign- 
ment to  the  field  of  a  PT-3,  which  is  being 
ferried  here  from  San  Antonio,  and  the  ru- 
mor of  another  of  the  same  type  and  of  four 
Wasp-motored  BT-2's  in  the  near  future, 
the  last  month  of  the  fiscal  year  should  be  a 
full  one  for  Reserve  officers  flying  out  of 
Norton  Field.- 


SOUTHEAST 

To  Develop  Commercial  Airport  at 
Atlanta,  Ga. 

PRELIMINARY  surveying  and  engin- 
eering details  have  been  completed  and  finan- 
cial backing  reported  secured  to  the  extent 
of  more  than  one-half  million  dollars  for 
the  development  of  a  commercial  airport  at 
Atlanta,  Ga.  Sponsors  of  the  project,  in- 
cluding a  number  of  Atlanta  business  men, 
expected  to  have  the  actual  construction  un- 
der way  by  June  IS. 

Development  of  the  first  unit  of  328  acres 
of  a  tract  totaling  534  acres,  is  expected  to 
be  completed  within  a  year,  at  a  cost  esti- 
mated at  $613,000,  including  the  purchase  of 
the  land.  The  site  selected,  upon  which  op- 
tions have  been  secured,  is  seven  miles 
northeast  of  the  center  of  Atlanta. 

WORK  will  be  started  on  the  construc- 
tion of  a  hangar  on  the  airfield  of  the  Fort 
Pierce  Airways,  Inc.,  Fort  Pierce,  Fla.,  ac- 
cording to  a  recent  announcement  of  Capt. 
F.  M.  Upton,  manager.  The  hangar  will 
be  of  Spanish  architecture  and  will  accom- 
modate twenty  planes. 

Guggenheim  School  of  Aeronautics 
Dedicated  at  Georgia  Tech 
DEDICATION  of  the  Guggenheim 
School  of  Aeronautics  was  held  June  8  at 
the  Georgia  School  of  Technology,  Atlanta, 
Ga.  The  honorary  degree  of  doctor  of  sci- 
ence was  conferred  on  Harry  F.  Guggen- 
heim, one  of  the  founders  of  the  Guggen- 
heim Foundation  through  which  Georgia 
Tech  obtained  its  $300,000  plant  devoted  to 
the  study  of  aeronautics.  A  bust  of  Daniel 
Guggenheim  was  unveiled. 

NORTH  CENTRAL 

THE  Federal  Radio  Commission  recent- 
ly issued  a  permit  to  Aeronautical  Radio, 
Inc.,  for  construction  of  three  short  wave 
radio  telephone  and  telegraph  stations  at  the 
airports  in  St.  Paul,  Minn.,  and  Fargo  and 
Pembina,  N.  D.  Aeronautical  Radio,  Inc., 
with  headquarters  in  Washington,  D.  C,  is 
owned  by  a  group  of  the  air  mail  transport 
operators. 

Pilot  Gets  On-Time  Flying  Award 
HOMER  S.  COLE,  air  mail  pilot  for 
Northwest  Airways,  Inc.,  won  the  April 
award  for  the  best  on-time  flying  record  of 
the  company,  with  an  average  of  ninety- 
eight  per  cent,  Col.  L.  H.  Brittin,  vice  presi- 
dent and  general  manager,  announced  re- 
cently. To  win  the  award,  Cole  flew  7,000 


miles  over  the  Twin  Cities-Chicago  route 
and  averaged  seven  stops  on  each  round 
trip  with  only  four  tardy  arrivals. 

Special  Air  Taxi  Rate  Announced 

A  NEW  special  rate  of  one  and  one-half 
cents  a  pound  will  be  charged  for  air  taxi 
trips  from  Wold-Chamberlain  Field,  Min- 
neapolis, Minn.,  by  Universal  Flying  Serv- 
ice, it  was  announced  recently.  The  min- 
imum charge  will  be  $1.50. 

AIR  MAIL  AND  PASSENGER  service 
between  the  Twin  Cities  a/id  Duluth  was 
recently  inaugurated  by  the  Northwest  Air- 
ways, Inc.  A  twin-motored  Sikorsky  am- 
phibion  will  make  a  round  trip  daily.  C. 
R.  French  is  the  Duluth  manager  of  the 
branch. 

A  branch  line  to  Bismark  and  Mandan, 
N.  D.,  was  also  opened.  The  two  new  Ham- 
iltons  purchased  for  this  run  will  be  piloted 
by  Carl  F.  Luethi  and  Lester  Smith. 

Funds  From  Tax  on  Aviation  Gasoline 
To  be  Used  for  Emergency  Fields 

EXPENDITURE  of  money  received  by 
the  state  from  the  tax  on  aviation  gasoline 
to  establish  emergency  landing  fields  is 
authorized  by  a  state  law  passed  by  the 
Michigan  legislature,  recently  adjourned. 

Aerial  surveys  are  being  made  of  the 
northern  part  of  the  state  in  contemplation 
of  constructing  these  emergency  fields  by 
the  state  board  of  aeronautics  under  the  di- 
rection of  Major  Floyd  Evans,  state  director 
of  aeronautics.  It  is  planned  to  have  landing 
facilities  available  along  the  main  lines  of 
air  travel  at  least  every  thirty  miles. 

WORK  has  begun  on  the  new  asphalt 
runways  and  concrete  taxi  aprons  at  the 
new  Union  Airport,  Lincoln,  Neb.  The  run- 
ways are  to  be  1,800  feet  long,  running 
east  and  west  and  from  the  northwest  to 
the  southeast.  The  hangar  apron  and  the 
runways  will  be  linked  by  the  taxi  aprons. 

NIGHT  short-trip  passenger  rides  are  be- 
ing offered  by  the  Lincoln  Airplane  &  Fly- 
ing School,  Lincoln,  Neb.  Clifford  Currier 
is  the  pilot  in  charge. 

A  CELEBRATION  commemorating  the 
landing  of  the  first  air  mail  plane  at  the 
Milwaukee  County  Airport,  Wis.,  five  years 
ago  and  dedicating  the  new  $33,000  hangar 
built  at  the  airport  by  the  county  for  the 
Northwest  Airways  was  held  at  the  airport 
June  7. 

ARTICLES  of  organization  have  been 
filed  by  the  Burlington  Flying  Club  Inc.,  to 
operate  an  airplane  business  in  Burlington, 
Wis.,  and  instruct  air  pilots..  The  capita) 
stock  of  the  organization  is  $2,500.  Incor- 


porators are  William  J.  Leach,  Russell  Wil- 
son, John  Moore  and  Theodore  A.  Stang. 

Madison  Passes  Air  Ordinance 

AN  ORDINANCE  regulating  the  opera- 
tion of  aircraft  flying  over  Madison,  Wis., 
has  been  passed  by  the  common  council. 
No  acrobatic  flying  will  be  permitted  over 
the  city.  Planes  must  remain  1,000  feet 
above  the  ground.  A  fine  of  not  less  than  $5 
nor  more  than  $100  is  provided  for  each 
violation. 

THE  AIRCRAFT  OPERATORS'  AS- 
SOCIATION, composed  of  Milwaukee, 
Wis.,  commercial  plane  operators,  has  voted 
to  eliminate  all  stunt  flying  by  their  pilots. 
They  will  discourage  the  use  of  unlicensed 
airplanes  in  Wisconsin. 

Edgewater  Flying  Club 
CAPTAIN  E.  A.  DIXON  has  been  ap- 
pointed chief  instructor  of  the  Edgewater 
Flying  Club,  Inc.,  Chicago,  111.,  succeeding 
Major  J.  C.  Ryan.  Captain  Dixon  will  be 
in  charge  of  all  student  instruction  both  at 
the  air  college  in  Chicago  and  at  the  flying 
field  at  the  Chicago  Municipal  Airport.  Jos- 
eph James  and  Ted  Yeomans  were  recently 
added  to  the  student  instruction  pilot  staff. 

APPOINTMENT  of  Charles  W.  Mc- 
Kinley  as  chief  development  engineer  of  the 
AC  Spark  Plug  Company,  Flint,  Mich.,  was 
recently  announced  by  H.  H.  Curtice,  presi- 
dent and  general  manager.  He  succeeds  Jos- 
eph Zubaty,  resigned  for  an  extended  stay 
in  Prague. 

Air  Races  at  York,  Neb. 

ARRANGEMENTS  were  recently  com- 
pleted for  the  air  races  to  be  held  at  the 
York  Airport,  York,  Neb.,  July  4-5.  Ap- 
proximately $1,500  in  prizes  to  be  awarded 
the  winners  of  the  competitive  events  has 
been  posted,  it  was  reported  by  the  manage- 
ment. The  races  are  sponsored  by  the  Pio- 
neer Aircraft  Company,  operators  of  the 
York  Airport,  and  a  group  of  Nebraska 
business  men.  James  R.  Ewing  has  been 
appointed  manager  of  the  races. 

Mead  Challenger  Glider 

DEVELOPMENT  of  the  Mead  "Chal- 
lenger" was  recently  announced  by  Mead 
Gliders,  Chicago,  111.  The  craft  is  con- 
structed of  Sitka  spruce  throughout  with 
plywood  gussets,  fabric  covered.  The  re- 
lease ring  is  located  in  the  center  of  the  in- 
strument board.  An  instrument  panel  is 
provided  directly  under  the  cowling  with 
adequate  room  for  flight  instruments. 

Span  with  Rhon  Ranger  wings  is  32  feet ; 
length  overall,  18  feet  and  weight,  152 
counds. 
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Terminal  Building  at  Lambert-St.  Louis 
Field  to  Be  Built 

THE  Municipal  Airport  Commission 
has  approved  plans  for  a  terminal 
building  at  Lambert-St.  Louis  field,  St. 
Louis,  Mo.  The  $152,000  required  for 
the  building  will  be  taken  from  the  funds 
remaining  in  the  $2,000,000  airport  bond 
issue. 

The  building,  to  occupy  a  site  on  the 
west  side  of  the  airport,  will  be  of  Co- 
lonial architecture,  two  stories  high,  and 
surmounted  by  a  glass  inclosed  control 
tower.  The  structure  will  be  198  feet 
long  and  of  three  widths,  varying  from 
thirty-seven  feet  to  fifty-eight  feet.  The 
exterior  finish  will  be  brick. 

Summer  Season  at  Skyway  Inn 

SKYWAY  INN,  at  Curtiss-Steinberg 
Field,  St.  Louis,  Mo.,  opened  the 
summer  dancing  season  recently.  There 
is  dancing  and  night  flying  on  Wed- 
nesday, Saturday,  and  Sunday  evenings. 
Manager  Eddie  Grayson  has  obtained 
an  orchestra  for  ground  entertainment. 
Major  C.  Ray  Wassail  takes  up  pas- 
sengers during  intermissions,  in  a  Ford 
trimotor  at  a  penny  a  pound. 

Set  Light  Plane  Altitude  Record 

A  RECORD  of  15,000  feet,  for  planes 
weighing  500  pounds  or  less  and 
carrying  two  passengers,  was  set  recently 
at  Curtiss-Steinberg  Field,  by  Edna  Ru- 
dolph and  Thornton  Wagner.  The  flight 
was  made  in  a  Curtiss  Junior  owned  by 
the  Valley  Birdmen,  a  flying  club.  An 
official  observer  was  present  and  the 
barograph  carried  was  sent  to  Wash- 
ington for  calibration. 

Sightseeing  Flights  by  Parks 

SIGHTSEEING  flights  on  daily 
schedule,  from  Parks  Airport,  East 
St.  Louis,  111.,  to  the  Osage  River  power 
dam  at  Bagnell,  Mo.,  are  being  arranged 
by  Oliver  Parks.  The  dam  is  attracting 
a  number  of  visitors,  and  Parks  believes 
that  some  of  them  would  prefer  to  make 
the  trip  by  air. 

VICTOR  ORR  of  Chillicothe,  Mo.,  as- 
sociated with  L.  F.  Severance,  re- 
cently completed  arrangements  for  the 
opening  of  the  Trenton  Air  Service,  Tren- 
ton, Mo.  They#  will  offer  flight  instruc- 
tion, ground  school  work  and  air  taxi 

service.   

Fairfax  Airport 

THE  Fairfax  Broadcasting  Company 
of  Fairfax  Airport,  Kansas  City, 
Mo.,  has  purchased  station  WOQ  from 
the  Unity  School,  and  has  begun  broad- 
casting by  remote  control  from  the  Unity 
School  building.  As  soon  as  a  decision 
is  made  as  to  the  location  of  the  radio 
towers,  the  transmitter  will  be  moved 
to  Fairfax  Airport. 

The  dining  room  and  kitchen  of  the 
terminal  building  at  Fairfax  are  being 
equipped  for  regular  use,  and  will  be 
operated  by  the  airport  company.  Pre- 


viously they  had  been  used  only  for 
special  occasions. 

DAILY  MILEAGE  over  Braniff  Air- 
ways between  Oklahoma  City,  Oklahoma, 
and  Chicago,  111.,  has  more  than  doubled 
since  opening  of  operations  six  months 
ago,  according  to  Paul  Braniff,  manager. 
Five  planes  now  cover  3,890  miles  a  day 
in  twenty-six  flying  hours. 

A  RADIO  BEAM  SYSTEM  will  be 
installed  at  the  new  Oklahoma  City 
Municipal  Airport  in  July,  according  to 
William   E.    Fletcher,   airport  manager. 

Develop  Kansas  City  Airport 

GRADING  of  an  eighty-acre  area  on 
west  side  of  the  Kansas  City,  Mo., 
Municipal  Airport  will  be  the  first  im- 
provement since  the  appropriation  of 
$500,000  was  made  available  for  airport 
purposes  under  the  recent  bond  issue. 
The  land  to  be  graded  will  level  the 
area  between  the  west  ends  of  the  north- 
west-southeast  and   east-west  runways. 

Autogiro  Demonstration  in  Oklahoma 

THOUSANDS  of  persons  from  Okla- 
homa City,  Tulsa,  Bartlesville,  Mus- 
kogee and  other  sections  of  Oklahoma, 
as  well  as  from  Texas  and  Arkansas, 
were  present  at  Fair  Park,  Oklahoma 
City,  Okla.,  on  June  14  to  observe  Amelia 
Earhart  demonstrate  the  autogiro  in  its 
first  appearance  in  this  state.  In  con- 
nection with  the  demonstration,  an  air 
show  was  conducted  with  more  than 
thirty  planes  participating. 

AIR  MAIL  VOLUME  handled  in  an 
and  out  of  Oklahoma  City  for  June  av- 
eraged 581  pounds  outbound  and  555 
pounds  inbound  weekly,  according  to 
Harold  Halsell,  president  of  the  Okla- 
homa City  air  mail  club. 

SITES  for  the  new  Oklahoma  City 
Municipal  Airport  hangars  will  be  leased 
for  $1,000  a  year  for  the  first  five  years 
and  $1,500  a  year  thereafter,  according 
to  a  decision  reached  by  the  city  coun- 
cil recently. 

Curtiss-Wright  Field  Available  to  Other 
Companies 

OPENING  of  the  Curtiss-Wright 
Flying  Service  field  and  hangars,  north- 
west of  Oklahoma  City,  to  other  com- 
panies, was  announced  June  6  by  Bennett 
H.  Griffin,  assistant  manager. 

Heretofore,  no  commercial  operator 
other  than  the  company,  was  permitted 
to  use  the  facilities  of  the  field.  Under 
the  new  policy,  any  aviation  company, 
either  private  or  public,  will  be  granted 
free  use  of  the  field  and  operation  ac- 
commodations. 

Gasoline  and  oil  for  planes  will  be 
sold  to  operators  at  a  reduction,  and 
service  work  on  planes  will  be  made  at 
low  rates. 

Passenger  carrying  at  the  field  will  be 
conducted  at  a  standard  price  by  all  op- 
erators. The  company's  telephone  serv- 
ice, waiting  rooms,  showers  and  lockers 
will  be  free  to  operators  and  customers. 


CONSTRUCTION  oi  a  new  opera- 
tions building  by  the  Army  Air  Corps 
at  Hatbox  Field,  Muskogee,  Okla.,  has 
been  announced  by  Lieut.  Roy  Camblin, 
commandant  of  the  field.  It  is  expected 
to  be  started  by  July  1.  The  building 
will  be  of  stucco  and  tile  and  will  cost 
$5,000. 

THE  new  municipal  airport,  Gaines- 
ville, Okla.,  under  supervision  of  the  De- 
partment of  Commerce,  was  officially 
dedicated  in  ceremonies  at  sunset  May 
27  when  the  2,000,000-candlepower  bea- 
con and  boundary  lights  were  turned  on 
for  the  first  time. 


Baton  Rouge  Parish  Air  Meet  and 
Airport  Dedication 

A  two-day  air  meet  was  to  be  held  June 
20-21  in  conjunction  with  the  dedication  of 
the  Baton  Rouge  Parish  Airport,  Baton 
Rouge,  La.  Scheduled  on  the  program  were 
airplane  speed  contests,  aerobatics,  demon- 
strations and  exhibitions  by  pilots  of  the 
Army  Air  Corps  and  the  Naval  Air  Serv- 
ice. Special  trophies  and  a  total  of  $2,650 
in  prizes  were  to  be  awarded  the  winners  of 
the  various  contests  scheduled.  A  total  of 
thirty-four  events  were  listed  on  the  pro- 
gram, including  the  following :  Dead  stick 
landing,  parachute  drops,  sportsman  pilot 
race,  amphibion  novelty  races,  speed  races 
open  to  women  pilots  only,  and  a  free-for- 
all  speed  contest.  Lewis  Sevier  was  race 
director. 


Fly  Pilotless  Airplane 

A  PILOTLESS  monoplane  was  flown 
successfully  by  radio  control  from  an- 
other plane  at  the  municipal  airport, 
Houston,  Texas,  May  31.  Approximately 
5,000  persons  watched  the  demonstration. 
Robert  E.  Audrey  of  Los  Angeles,  in- 
ventor of  the  devices  used,  announced 
that  the  results  were  satisfactory. 


CONTACTS 

By  F.  E.  Samuels 
Notes  on  a  Tour  of  California  Airports 

ON  a  recent  trip  through  California,  I 
was  agreeably  surprised  to  see  the  many 
improvements  that  have  been  made  in  the 
airports  along  the  route,  and  the  growth  of 
the  business  of  the  air  transport  lines 
operating  from  or  making  a  point  of  call  at 
many  of  these  airports. 

SANTA  BARBARA  AIRPORTS  LTD., 
at  Carpenteria,  Calif.,  our  first  stop,  has  a 
new  frame  and  stucco  ten-ship  capacity 
hangar.  The  entire  field  has  been  graded, 
two  runways  oiled  and  all  obstructions  bor- 
dering the  field  removed.  W.  G.  Smith 
Jr.,  is  manager. 

About  six  miles  north  is  the  Goleta  Air- 
port, a  commercial  field  with  long,  well  kept 
runways.  There  are  emergency  fields  only 
for  the  next  seventy-one  miles  to  the  Han- 
cock Foundation  College  of  Aeronautics, 
Santa  Maria.  Improvements  are  being  made 
continuously  at  this  semi-military  college. 

Thirty-one  miles  north  is  the  San  Luis 
Obispo  Airport  where  many  improvements 
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are  being  made.  One  hundred  and  twenty- 
seven  miles  north,  with  emergency  or  small 
commercial  fields  at  Paso  Robles,  King 
City  and  Salinas,  is  an  American  Legion 
Post  airport. 

Twenty-one  miles  northwest  to  Watson- 
ville  is  one  of  the  finest  airports  between 
Los  Angeles  and  San  Francisco.  C.  R. 
Wilson  is  the  port  manager  and  has  the 
Agency  for  Bird  and  Eaglerock  planes. 

TWENTY-TWO  miles  east  and  north 
across  a  mountain  pass  to  San  Jose  is  the 
up-to-date  airport  of  the  Mead  and  Orr  Fly- 
ing Service.  Eighteen  miles  north  is  the 
Palo  Alto  Airport.  From  here  it  is  five 
miles  to  Sanders  Field,  Redwood  City. 
Along  the  Bay  Shore  Highway,  ten  miles 
north,  is  Mills  Field,  San  Francisco's  mu- 
nicipal airport,  Capt.  Roy  N.  Francis  is 
manager.  Many  improvements  have  been 
made  at  this  airport  during  the  past  year. 

Across  the  bay  at  Alameda  is  the  San 
Francisco  Bay  Airdrome,  with  conveniences 
and  facilities  for  air  transport  lines,  close  to 
San  Francisco,  Alameda  and  Oakland,  mak- 
ing it  an  ideal  passenger  station  for  air 
travelers. 

Just  a  short  distance  along  the  coast  is  the 
Alameda  Airport,  a  Curtiss-Wright  Flying 
Service  port.  Connected  with  the  airport 
is  the  new  yacht  harbor,  nearly  completed. 
A  few  miles  further  is  the  Oakland  Mu- 
nicipal Airport.  The  five  large  hangars 
at  the  port  are  filled.  

~~~  SOUTHWEST 


Northrop  Alpha  Sales 
ORDER  for  six  Northrop  Alpha 
transports  from  Transcontinental  & 
Western  Air,  Inc.,  to  be  delivered  by 
July,  was  recently  reported  by  officials 
of  the  Northrop  Aircraft  Corporation, 
Burbank,  Calif.  This  is  equipment  in 
addition  to  the  first  order  placed  by  this 
company  for  five  Alpha  transports.  The 
planes  included  in  the  original  order  have 
been  in  service  for  more  than  two 
months. 

National  Air  Transport  has  purchased 
a  Northrop  Alpha  which  was  delivered 
the  first  week  in  June. 

Plans  for  dealerships  in  the  new  North- 
rop Beta  are  being  considered  by  the 
Northrop  company. 

Santa  Barbara  Airports 

DEDICATORY  program  of  Santa 
Barbara  Airports,  Ltd.,  Carpinteria, Calif., 
to  be  held  July  4-5,  will  include  competi- 
tive aerial  events  and  aerial  demonstra- 
tions, according  to  a  recent  announcement 
of  the  management  Cash  prizes  and 
trophies  will  be  awarded.  Free  pas- 
senger carrying  privileges  will  prevail 
throughout  the  two  days.  The  plane  com- 
ing the  longest  distance  to  participate 
will  receive  an  award  of  $75.  The  auto- 
giro  owned  and  operated  by  the  com- 
pany will  be  demonstrated. 

Ryan  to  Instruct  in  Blind  Flying 

AFTER  studying  a  series  of  blind  fly- 
ing tests  conducted  recently  by  the  U.  S. 


Department  of  Commerce,  T.  Claude 
Ryan,  head  of  the  Government  approved 
transport  Ryan  Flying  School  in  San 
Diego,  Calif.,  has  announced  that  he  will 
include  blind  flight  instruction  with  all 
transport  courses. 

OFFICERS  and  directors  of  the  Kinner 
Airplane  &  Motor  Corporation,  Glendale, 
Calif.,  were  recently  elected  at  the  annual 
meeting  of  stockholders.  The  officers  of  the 
company  are  as  follows:  Robert  Porter, 
president;  B.  L.  Graves,  vice  president,  and 
Roy  D.  Bayly,  secretary-treasurer.  The  fol- 
lowing directors  were  elected :  W.  B.  Kin- 
ner, Robert  Porter,  Roy  D.  Bayly,  B.  L. 
Graves,  A.  G.  Davenport,  W.  Morris  and 
Preston  Lockwood. 

On  June  1  the  company  reported  orders 
on  its  books  for  413  engines.  The  number 
of  engines  sold  and  delivered  for  the  first 
five  months  of  1931  totaled  135  as  compared 
with  eighty-two  engines  for  the  same  period 

in  1930.   

San  Diego  Aviation  Week 

UNDER  the  sponsorship  of  the  cham- 
ber of  commerce,  aviation  week  at  San 
Diego,  Calif.,  was  officially  opened  at 
Ryan  Airport  on  May  24  with  an  aeri- 
al circus.  Special  activities  continued 
throughout  the  week  and  were  climaxed 
with  the  dedication  ceremonies  of  the 
new  Boeing  hangar. 

Air  Ferry  Night  Service 
PREPARATIONS  for  a  night  service 
on  the  Air  Ferries  Ltd.,  six-minute  flight 
across  San  Francisco  bay  are  now  under 
way. 

Tests  are  being  made  of  various  types 
of  equipment  to  light  the  landing  area 
at  Pier  5,  San  Francisco.  The  San  Fran- 
cisco Bay  Airdrome  in  Alameda,  termi- 
nal of  the  daylight  service,  is  to  be  the 
terminal  for  the  night  run. 

TAKING  OFF  from  Alameda,  Calif., 
airport,  Capt.  John  MacReady,  aviation 
director  of  the  Shell  Oil  Company,  re- 
cently made  a  flight  from  over  Mount 
Whitney  to  Death  Valley,  in  twenty- 
eight  minutes  and  thirty  seconds.  The 
airline  distance  is  eighty-five  miles. 
Mt.  Whitney's  altitude  is  14,501  feet. 
Death  Valley  is  276  feet  below  sea  level. 

Operations  at  Oakland  Airport 

AIRPLANE  operations  at  Oakland 
Municipal  Airport  during  May  were  re- 
cently reported  as  follows  by  the  Board 
of  Port  Commissioners:  Landings,  other 
than  student,  2,101;  student  landings,  6,- 
008;  transport  planes  inbound,  211,  out- 
bound, 216;  transient  planes  inbound, 
224,  outbound,  222;  transport  passengers 
inbound,  197,  outbound,  260;  transient 
passengers  inbound,  228,  outbound,  223; 
taxi,  1,948;  total  passengers,  2,856.  Stu- 
dents enrolled,  totaled  367. 

Passengw  and  Freight  Service 
PASSENGER  and  freight  service  be- 
tween San  Francisco  Bay  Airdrome  in 
Alameda  and  Clear  Lake,  Northern  Cali- 
fornia vacation  area,  has  been  inaugu- 


rated by  Lucerne  Airways,  Ltd.  Wil- 
liam Hoffman  is  chief  pilot. 

The  flight  requires  forty-five  minutes 
as  compared  with  land  travel  time  of 
nearly  four  hours. 


Antelope  Island  for  Air  Parties 
ANTELOPE  ISLAND  in  Great  Salt 
Lake  near  Salt  Lake  City,  Utah,  is  be- 
coming popular  with  air  sportsman.  The 
Utah  Air  Travel  Club  recently  held  an 
outing  on  the  island.  Planes  of  Utah 
Pacific  Airways,  Inc.,  Ogden  Airport, 
flew  members  of  the  club  on  the  ex- 
cursion trip. 


NORTHWEST 


Pacific  Northwest  States  Air  Tour 

A  FLEET  of  more  than  fifty  planes  was 
expected  to  take  off  June  27  at  Vancouver, 
Wash.,  on  the  Pacific  Northwest  States  Air 
Tour  to  visit  fifteen  cities  in  Oregon,  Wash- 
ington and  Idaho,  according  to  tour  offi- 
cials. Aerial  exhibitions  and  demonstrations 
will  be  made  at  the  various  stops  on  the 
tour. 

Major  Howard  C.  French,  Commanding 
Officer  of  the  321st  Observation  Squadron, 
U.  S.  Army  Air  Corps  Reserve,  has  been 
appointed  chief  of  operations  for  the  tour. 
Major  French  directed  the  tour  last  year. 
The  rules  of  the  tour  were  made  with  the 
primary  purpose  of  providing  maximum 
safety  for  pilots,  passengers  and  planes,  Ma- 
jor French  announced.  Mechanics  accom- 
panying the  tour  will  check  all  engines  and 
airplane  parts. 

The  program  of  the  tour  includes  forma- 
tion flying,  aerobatics,  parachute  drops,  pas- 
senger hopping,  fire  works  display  at  all 
night  stops  and  the  inspection  of  planes  by 
spectators.  Passengers  on  the  tour  will  be 
carried  at  night  at  airports  which  are  equip- 
ped with  adequate  lighting  facilities. 

Russell  H.  Lawson  is  tour  manager. 

New  Air  Companies 

CAPITALIZED  at  $10,000,  the  Safe- 
way Air  Service  has  been  incorporated  at 
Spokane,  Wash.,  by  H.  S.  Hawley  and 
C.  E.  Haynes. 

Capitalized  at  $10,000,  the  Cle  Elum 
Roslyn  Airport  Company  was  recently 
incorporated  at  Cle  Elum,  Wash.  In- 
corporators are  H.  H.  Alexander,  H.  N. 
Gillett,  Francis  Cox,  Glenn  Stickler  and 
P.  Padavich. 

A  NEW  $18,000  building  for  the  air- 
port, Spokane,  Wash.,  is  to  be  provided 
by  a  recent  appropriation.  Plans  are  be- 
ing made  for  a  building  of  re-enforced 
concrete,  with  space  for  administration 
offices,  comfort  station,  depot  and  quar- 
ters for  weather  bureau  station. 

ILWACO,  Wash.,  is  soon  to  have  its 
first  real  permanent  airport,  inasmuch  as 
grading  and  improving  operations  are 
now  underway  by  the  recently  appointed 
contractors.  Located  on  the  bay,  the  air- 
port is  open  to  seaplanes,  flying  boats 
and  landplanes. 
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Westinghouse  Motor 

PUBLICATION  of  Leaflet  20385-A, 
Type  CS  Squirrel  Cage  Induction  Motors, 
has  been  announced  by  the  Westinghouse 
Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa.  The  leaflet  describes  the 
new  W-frame  motor  which  has  interchange- 
able mechanical  and  electrical  parts.  Some 
of  the  modifications  and  special  applications 
of  these  motors  made  possible  by  the  inter- 
changeability  of  parts  are  described  and 
illustrated. 


Curtiss  and  Wright  Engines 
THE  International  Nickel  Company,  New 
York  City,  has  prepared  a  booklet,  "The 
Curtiss  and  Wright  Engines  and  Their  Use 
of  Nickel  Alloy  Steels.'"  The  booklet  is  de- 
voted to  the  principal  features  and  service 
records  of  the  complete  lines  of  Curtiss  and 
Wright  aircraft  engines  with  special  attention 
to  the  materials  used  in  their  construction. 
Illustrations  are  included  showing  views  of 
the  various  engine  models,  of  the  more  im- 
portant parts  and  of  planes  in  which  these 
engines  are  installed. 


Stanavo  Pilot's  Handbook 
STANAVO  Pilot's  Handbook,  1931  edi- 
tion, has  been  prepared  by  Stanavo  Specifica- 
tion Board,  Inc.,  as  a  useful  and  practical 
handbook  for  the  convenience  of  pilots.  Most 
of  the  data  included  in  the  contents  represent 
suggestions  received  from  pilots  using  pre- 
vious editions,  and  includes  information  on 
weather  reports,  Government  and  commercial 
airline  radio  facilities,  airline  maps,  detailed 
data  chart  for  all  American  aircraft  engines, 
oil  viscosity  and  pressure  recommendation 
and  several  practical  conversion  tables  and 
charts. 

Free  distribution  is  being  made  to  all  pilots 
listed  on  the  Department  of  Commerce 
records.  Any  pilot  not  receiving  a  copy  by 
June  15  has  been  requested  to  communicate 
with  the  Board,  26  Broadway,  New  York 
City. 


U.  S.  S.  Stainless  Steels 

A  TREATISE  on  U.  S.  S.  stainless  and 
heat  resisting  steels  has  been  prepared  under 
the  direction  of  the  subsidiary  manufacturing 
companies  of  the  United  States  Steel  Corpo- 
ration and  published  in  booket  form.  The 
line  of  steels  available  as  finished  or  semi- 
finished products  is  described.  These  alloys, 
of  relatively  low  carbon  type,  are  classified 
under  two  main  headings;  chromium  alloy 
steels  (magnetic)  and  chromium-nickel  alloy 
steels  (non-magnetic).  Differing  in  chemical 
composition,  the  types  and  grades  obtain- 
able in  each  of  these  classes  are  discussed 
particularly  as  to  requirements  in  various 
specific  applications. 


U.  A.  T.  C.  Air  Map  and  Log 
A  folder  containing  a  map  and  air  log 
of  the  2,030-mile  flight  on  the  Chicago-San 
Francisco  division  of  U.  A.  T.  C.'s  New 
York-San  Francisco  coast-to-coast  service 
was  recently  issued.  The  routes  of  the  Boe- 
ing and  Ficific  Air  Transport  divisions, 
connecting  airlines,  airports,  auxiliary  fields 
and  beacons  are  indicated. 


TRADE  LITERATURE 

NEW  PAMPHLETS  AND  BOOKS 
OF  INTEREST  TO  THE 
AERONAUTICAL  INDUSTRY 


Wilco  Thermometals 

TO  SUPPLY  information  on  the  prop- 
erties and  uses  of  Wilco  Thermometals,  the 
H.  A.  Wilson  Company,  Newark,  N.  J.,  has 
prepared  a  booklet,  especially  for  the  atten- 
tion of  engineers,  research  personnel  and 
production  managers.  The  contents  contain 
discussions  of  the  four  types  of  Wilco 
thermostatic  metals  available  at  present; 
standard,  highflex,  H.T.  constant  and  high- 
beat. 


Goggle  Price  List 

NEW  retail  list  prices  of  aviator  goggles 
have  been  published  in  a  pamphlet  by  Strauss 
&  Buegeleisen,  Brooklyn,  N.  Y.  The  new 
and  old  prices  of  goggles  produced  by  the 
company  are  given.  The  cost  of  each  model 
has  been  reduced  by  the  company. 


Raycon  Products 

LOUD-SPEAKING  equipment  for  indoor 
or  outdoor  installation,  especially  at  airports, 
is  described  and  illustrated  in  several  leaflets 
prepared  by  the  Raycon  Electric  Company, 
Inc.,  New  York  City.  Complete  equipment 
and  various  units  with  descriptive  matter  are 
presented.  The  leaflets  are  perforated  for  a 
loose-leaf  cover. 


A.C.A.  Instruction  Card 

A  CARD  for  metal  workers,  giving  in- 
structions for  welding  aluminum,  has  been 
prepared  by  the  Aluminum  Company  of 
America,  Pittsburgh,  Pa.  The  card  is  so 
designed  that  it  may  be  hung  in  the  shop  or 
factory  for  ready  reference. 


Colas  Airport  Surfacing 
A  CIRCULAR,  "Airport  Service,"  de- 
scribing the  uses  of  Colas  for  airport  surfac- 
ing, has  been  prepared  by  Colas  Roads,  Inc., 
New  York  City.  Photographs  of  hangar 
runways  and  runways  of  Colas  at  various 
airports  illustrate  the  text.  Colas  is  an 
emulsion  of  pure  asphalt  and  is  applied  cold. 


Pioneer  Test  Equipment 
A  LOOSE-LEAF  booklet  with  cardboard 
cover,  "Pioneer  Instrument  Test  Equip- 
ment," was  published  recently  by  the  Pioneer 
Instrument  Company,  Brooklyn,  N.  Y. 
Pioneer  instruments  designed  for  testing  the 
calibration  of  various  aircraft  instruments 
are  described  and  illustrated.  The  purpose 
of  each  instrument  is  explained,  the  various 
parts  of  each  apparatus  as  well  as  their 
functions  are  described  and  directions  are 
given  for  the  tests  for  which  each  instrument 
is  designed.  Test  instruments  for  laboratory 
use  and  portable  apparatus  are  included. 


Research  Service  for  Industry 

THE  research  services  available  through 
the  Department  of  Engineering  Research  at 
the  University  of  Michigan,  and  the  condi- 


tions under  which  these  services  are  made 
available,  are  described  in  a  booklet  re- 
cently published  by  the  university.  Inquiries 
are  to  be  addressed  to  the  Director  of  the 
department,  University  of  Michigan,  Ann 
Arbor,  Mich. 


Chicago  Rotary  Drill 

THE  new  CP  No.  99-C  rotary  drill  devel- 
oped by  the  Chicago  Pneumatic  Tool  Com- 
pany, New  York  City,  is  described  and  il- 
lustrated in  a  circular  prepared  by  the  com- 
pany. This  is  one  of  the  line  of  pneumatic 
tools  employing  the  rotary  principle,  being 
produced  by  the  company. 


Testing  Auto  Motors 

A  booklet  describing  the  G.  E.  motor 
tester  for  automobile  engines,  "How  to 
Diagnose  Motor  Troubles,"  has  been  pre- 
pared by  the  Garage  Equipment  Company, 
Los  Angeles,  Calif. 


Perforated  Pipe 
FOR  those  concerned  with  the  selection, 
installation  and  maintenance  of  drainage 
structures  for  airports  and  other  large  fields, 
highways  and  railroads,  the  Armco  Culvert 
Manufacturers  Association,  Middletown, 
Ohio,  has  prepared  a  catalog  describing 
Armco  perforated  pipe,  designed  for  high 
subdrainage  efficiency.  Typical  uses  and  de- 
tails of  construction  of  this  product  are  de- 
scribed and  illustrated. 


AVIATION  engine  mechanics  and  others 
interested  in  aircraft  powerplants  will  find 
Training  Manual  No.  2170-13,  entitled  "The 
Airplane  Engine  Mechanic,"  particularly 
helpful  to  them,  according  to  a  recent  Air 
Corps  announcement.  The  manual  com- 
prises 248  pages,  contains  illustrations  and 
diagrams  and  discusses  thirty-two  subjects 
in  connection  with  the  care,  operation,  repair 
and  maintenance  of  airplane  engines,  both 
air-cooled  and  water-cooled  types. 

The  manual  may  be  obtained  for  eighty 
cents  from  the  Superintendent  of  Docu- 
ments, U.  S.  Government  Printing  Office, 
Washington,  D.  C. 

AN  effective  light  for  marking  obstacles 
and  for  guiding  airplanes  has  been 
developed  by  the  Westinghouse  Electric  and 
Manufacturing  Company.  These  markers 
are  composed  of  six  U-shaped  Neon  tubes. 
The  tubes  are  connected  in  series,  but  should 
one  or  more  become  defective,  it  is  cut  out 
of  the  circuit  by  an  automatic  cutout.  The 
marker  will  remain  in  service  as  long  as  one 
active  tube  is  left. 

These  markers  have  pedestal  type  mount- 
ings that  may  be  bolted  securely  to  any  solid 
support.  For  operation  on  low  voltages,  a 
transformer  is  mounted  under  the  hood. 

FOR  the  first  time  in  ocean  navigation 
the  funnels  of  an  ocean  liner  will  be  flood- 
lighted at  night  as  an  extra  measure  of  safe- 
ty. Rising  sixty-eight  feet  above  the  sports 
deck  of  the  new  Canadian  Pacific  liner 
Empress  of  Britain  three  flood-lighted 
stacks  will  be  visible  for  thirty  miles  at 
sea,  and  will  be  seen  for  more  than  an  hour 
before  the  ship  herself  comes  in  view. 
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SAFE 


for  any  pilot  to  fly 

* 

WE  set  out  to  build  an  airplane  which  was 
beautiful  .  .  .  well  built  ...  a  performer. 
Yet  none  of  these  qualities  were  to  be 
given  preference  over  safety. 

We  know  the  States  Super  Monoplane  is  beautiful, 
because  the  thousands  who  examined  it  at  the 
Detroit  Air  Show  told  us  it  was  the  best  looking 
plane  of  its  kind  on  display. 

We  know  it  is  well  built,  too,  for  our  factory  is 
equipped  with  the  latest  of  precision  tool  machinery 
and  the  finest  of  aircraft  materials;  our  inspection 
system  is  the  most  rigid;  and  the  experience  of  our 
engineers  dates  as  far  back  as  1910. 

We  know  that  the  States  Super  Monoplane  is  a  per- 
former. We  have  flown  it,  under  normal  conditions, 
105  m.p.h.  wide  open.  It  cruises  at  90  and  lands 
at  35.  We  have  climbed  it  900  feet  per  minute 
and  have  taken  it  to  14,000  feet  altitude.  Repeat- 
edly, it  has  taken  off  in  200  feet  fully  loaded. 

Inherently  stable,  the  States  Super  Monoplane  is 
safe  for  any  pilot  to  fly.  With  our  own  pilot  in 
the  front  cockpit  we  have  permitted  newly  licensed 
fliers  to  test  our  plane  so  that  we  might  observe 
how  it  handled  with  a  novice  at  the  controls.  The 
reports  have  always  been  the  same,  "A  dandy!  Nice 
take-off,  steady  on  the  turns,  hard  to  stall,  spin- 
proof,  quick  to  right  itself  from  almost  any  atti- 
tude, a  cinch  to  land."   And  so  on. 

Our  original  plan  was  to  build  the  best  two  place 
open  cockpit  plane  on  the  market.  We  honestly 
believe  the  States  Super  Monoplane  is  just  that. 

Dealers  will  find  this  an  easy  ship  to  sell.  Write 
for  our  protected  territorial  assignments,  factory 
co-operation  and  other  franchise  details. 


Approved  Type  Certificate  No.  349 

States  Aircraft  Corporation 

1632  WENTWORTH  AVENUE 
CHICAGO  HEIGHTS,  ILLINOIS 


OBJECT: 


\o  produce  the  finest 
group  of  men  and 
women  pilots  and  me- 
chanics in  the  country 
. .  by  using  the  newest 
equipment  approved 
by  the  Department  of 
Commerce,  and  only 
experienced  instructors. 

.  .  .  William  I.  Marsalis,  Pres. 

Chief  Instructor 


Xrivate,  Limited  Commercial  and  Transport  Pilot  Courses. 
BIRD  biplanes  used.  Complete  facilities  for  night  flying  in- 
struction. Operating  from  the  finest  field  for  training  in  the 
country — Curtiss  Airport,  Valley  Stream,  N.  Y. 

Ray  Boyer 

Instructor 

United  States  Marine  Corps  Reserve 

Harold  "Budd"  Fisher 

Instructor 

First  transcontinental  air  mail  pilot.  Flying 
for  fifteen  years.  Army  test  pilot.  Over 
4,000  hours  in  the  air. 

Frances  Harrell 

In  Charge  of  Women  Students 
Former  stunt  flyer  and  instructor  of  long 
experience. 

C.  O.  Bedford 

In  Charge  of  Ground  School 
Ground  School  Officer,  U.  S.  Air  Services, 
World  War.  In  charge  of  largest  Army  air 
school  in  the  world,  the  St.  Paul  School  of 
Aviation.  Associated  with  various  aviation 
organizations.  Instructor  of  Aerodynamics 
at  New  York  University. 

NASSAU  AIR  SERVICE 

(FLYING  SCHOOL  DIVISION) 

CURTISS  AIRPORT,  VALLEY  STREAM,  N.  Y. 


The  Nassau  Air  Servi< 
at  moderate  rates;  also 


Corporation  conducts 
"Fly-Yourself-Service" 


no 
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PEORIA,  ILLINOIS 

500  Rooms  —  500  Baths 

1  person    $2.5*  to  $5.00 

2  persons  $4.00  to  $8.00 

400  car  Garage 
H.  Edgar  Gregory,  Manager 

HOTEL 
Pere  Marquette 


NEW    AERONAUTICAL  BOOKS 


For  Sale  at  Low  Prices 

14  Curtlss  0X5's.   II    150  horsepower  H ispano-Suizas, 


has  been  used  about  one  year.  Our  low  prices  will 
move  this  material  fast.  Act  at  once  If  you  are  In- 
terested. Wo  will  be  pleased  to  send  complete 
details  on  request. 

Write,  phone  or  wire 

K.  L.  BROWNE,  JR. 

The   People's   National   Bank,    Kansas  City,  Kansas 
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REG.  PATENT  ATTORNEY  PROF  ENGINEER  r,v'" 

I WHAT  IS  YOUR  INVENTION? 
Send  me  a  simple  sketch  or  model  for 
CONFIDENTIAL  ADVICE  


METEOROLOGY 
As  Related  to  the  Operation  of  Aircraft 
By  Harold  Louis  Kirby 

RESULTS  of  a  survey  conducted  by  the 
author  with  the  cooperation  of  Air  Corps 
and  Naval  Air  Force  officers,  and  of  a 
study  of  the  practical  operation  of  aircraft 
under  adverse  weather  conditions,  are  con- 
tained in  this  book.  A  thorough  study  was 
made  of  meteorological  conditions  with  spe- 
cial regard  to  the  effect  of  these  conditions 
upon  pilots,  aircraft  and  aircraft  instru- 
ments. The  book  presents  all  essential  in- 
formation, technically  correct,  and  in  such 
terminology  as  can  be  readily  understood. 
Full  instructions  are  given  in  the  use  of 
meteorological  instruments  and  data,  weath 
er  reports  and  bulletins. 

The  volume  was  prepared  especially  for 
the  use  of  the  U.  S.  Army  Air  Corps  Re- 
serve, U.  S.  Naval  Reserve  Air  Force,  ap- 
plicants for  Department  of  Commerce  pilot 
licenses,  aircraft  operations  managers  and 
commercial  pilots. 


WINGS  OF  TOMORROW 

By  Juan  de  la  Cierva  and  Don  Rose 
T?  OR  nearly  four  years  Don  Rose  has  been 
*  writing  regularly  for  Aero  Digest.  As 
one  of  the  authors  of  Wings  of  Tomorrow: 
The'  Story  of  the  Autogiro,  he  needs  no 
introduction  to  readers  of  this  magazine. 
The  other  is  the  inventor  himself,  Juan  de 
la  Cierva,  who  twice  visited  this  country  and 
discussed  his  experiences  and  theories  at 
length  with  his  American  collaborator.  They 
have  produced  a  book  of  three  hundred 
pages  which  tells  the  whole  story. 

Here  is  Cierva's  history  as  a  youthful  de- 
signer in  conventional  aeronautics,  whose 
early  efforts  came  to  a  bad  end  but  led  to 
something  better.  The  book  devotes  two 
chapters  to  the  process  of  reasoning  which 
led  to  the  principle  of  the  autogiro,  present- 
ing at  the  same  time  a  lucid  explanation  of 
the  principles  of  flight  and  making  even 
autorotation  seem  simple.  The  development 
of  the  "windmill"  craft  is  covered,  illus- 
trated with  photographs,  and  carried  down 
to  date. 

The  chapters  that  discuss  the  prospective 
uses  of  the  autogiro  are  actually  a  survey 
of  the  net  worth  of  aviation  at  the  end  of 
its  first  quarter  century.  They  are  written 
calmly,  judiciously  and  with  the  joint 
authority  of  an  experienced  engineer  and  a 
practiced  observer  of  aviation's  affairs  for 
the  past  ten  years.  They  review  everything 
under  the  areonautical  sun — the  airport 
problem,  air  mail  possibilities,  the  need  for 
a  "family  flying  machine,"  the  plight  of  the 
student  pilot,  the  reasons  for  crack-ups,  the 
future  of  flight  and  the  uses  of  aircraft  for 
business  and  pleasure. 

Pilot  Jim  Ray  wrote  Chapter  21  and  tells 
you  how  to  fly  the  autogiro.  Another  chap- 
ter is  frankly  for  the  technician  and  engi- 
neer. Another  tells  what  the  experts  of  the 
industry  think  of  the  new  craft.  The  chap- 
ter on  "The  Wings  of  Tomorrow"  is  a 
valuable  contribution  to  perspective,  pro- 
portion and  good  sense  in  looking  ahead  to 
the  real  air  age  of  the  near  future. 

Don  Rose  usually  likes  to  write  flippantly 
and  even  merrily  about  aviation,  and 
assumes  a  disarming  air  of  ignorance  con- 
cerning its  more  technical  considerations. 
But  in  this  book  he  has  done  a  job  of  genu- 
ine literary  value.    Very  few  aeronautical 


books  have  been  so  well  written,  and  the 
result  is  that  this  one  is  thoroughly  read- 
able. It  is  thoroughly  reliable,  for  its  facts 
and  statements  have  been  carefully  checked 
by  the  inventor  of  the  autogiro  and  his 
American  partners  in  its  development.  This 
is  the  first  book  on  the  autogiro  ever  pub- 
lished and  the  job  has  been  well  done,  with- 
out excitement  or  extravagance  but  with  a 
decent  respect  for  the  facts  in  the  case  and 
the  best  interests  of  aviation. 

The  book  includes  about  thirty  pages  of 
photographs  and  drawings,  including  those 
of  the  early  "ugly  ducklings"  which  would 
not  fly,  and  pictures  of  famous  pilots  at  the 
controls  of  the  windmill  plane. 

PILOT'S  HANDBOOK 

THE  Pilot's  Handbook  of  1931  is  a  com- 
posite handbook  and  reference  guide  for 
those  engaged  in  aeronautics.  It  is  prepared 
to  give  in  one  volume,  pertinent,  complete 
and  readily  accessible  information.  The  book 
is  intended  not  only  for  pilots  but  for  those 
responsible  for  the  construction,  organiza- 
tion and  operation  of  aircraft  and  airlines. 

The  contents  include  a  complete  compila- 
tion of  the  regulations  of  the  Aeronautics 
Branch  of  the  U.  S.  Department  of  Com- 
merce, a  list  of  the  airports  and  emergency 
landing  fields  in  the  United  States  and  an 
up-to-date  buyers'  guide  for  the  aviation  in- 
dustry. 

As  a  compendium  of  information  to  com- 
plement the  pilot's  knowledge  at  any  and  at 
all  times  in  navigational  problems,  the  book 
includes  a  folder  which  contains  twenty-one 
sectional  flight  service  maps  of  the  United 
States.  To  serve  a  two- fold  purpose  of 
orientation  and  navigation,  these  maps  were 
constructed  under  the  direction  of  the  pub- 
lishers on  a  Mercator  projection,  the  first 
time  in  cartographic  history  that  sectional 
maps  have  been  made  avilable  to  the  pilot 
on  this  projection. 

Complete  text  on  aerial  navigation  is  pre- 
sented. Prepared  by  Lieut.  Comdr.  P.  V.  H. 
Weems  and  his  collaborators,  this  text  com- 
prises the  complete  Weems  System  of  Aerial 
Navigation  which  dispenses  with  higher 
mathematics.  The  science  of  navigation  is. 
presented  in  non-technical,  easily  compre- 
hensible terms. 


COMPLETE 


LINE 


GIVES  CONSTANT  TAUTNESS 

Tube  Oil,  Dope-proof  Paints,  Clear  and 
Semi  Pigmented  Dopes,  Glossy  Pig- 
mented Dopes,  Oil  and  Nitro  Cellulose 

Morris  6c  Elmwood  Aves. 


was  Premier 


IN  ALL  CLIMATES 


Primers,  Lacquers,  Varnishes,  A  com- 
plete instruction  book  for  factory  and1 
field  operators  is  available. 

Union,  Union  Co.,  N.  J. 
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NICHQLAS-BEAZLEY 

Dixie  Switches,  Double  Ignition  $2.00 

Dixie  Switches,  Single  Ignition .  2.00 

English  Cross  Level  Gauge.  .   .  2.50 

OX  5  Zenith  Carburetors   15.00 

Berling  Magnetos,  New  Produc- 
tion   50.00 

Berling  Magnetos,  Unused,  Gov- 
ernment Surplus    25.00 

Same,  Slightly  Used   15.00 

J-M  Converted  Tachometers,  2 
to  I  Ratio,  Range  500-6000 
R.P.M.,  4"  Hole  for  Installa- 
tion, No  Adapter  Needed 
When  Driven  by  Camshaft  at 
One  Half  Crank  Shaft  Speed  10.00 

American  Hisso  Propellers  ....  37.50 


NICH©LAS-BEAZLEY 


New  Lower  Prices  Are  Now  In 
Effect  On  All  Strauss  and 
Buegeleisen  Goggles 


NICHOLAS- BE  AZLEY 

Our  Enormous  Stocks  Are  Avail- 
able from  Two  Locations.  Prompt 
Shipment  by  a  Trained  Organi- 
zation Assure  Fastest  Delivery 
Obtainable  in  This  Country. 

NICHOLAS-BEAZLEY  AIRPLANE  CO.,  INC. 
HOME  OFFICE 
English  at  North  Street,  Marshall,  Missouri  ^ 

WESTERN  BRANCH 
3769  Broadway  Place,  Los  Angeles,  Calif 


NICHQLAS-BEAZLEY 


CHAMPIONS  Insure 

Better  Performance 
Safety  and  Dependability 


That  Champion  Aero 
Type  spark  plugs  fill  a 
long  felt  need,  is  evi- 
denced by  the  increas- 
ing demand  from 
transport  and  mail 
lines,  and  private 
operators  alike. 
The  reason  is  obvious. 
For  in  the  Champion 
Aero  Types  are  com- 
bined the  breadth  of 
heat  range  so  charac- 
teristic of  Champion  Sillimanite — not  porce- 
lain— insulators,  and  theabsolutedependability 
of  a  spark  plug  which  cannot  be  broken  in  such 
a  way  as  to  interfere  with  engine  operation. 
Champion  Aero  Types  have  inherited  all  the 
performance  characteristics  of  all  Champions. 
The  better  performance  of  all  Champions  has 
earned  for  them  the  proud  privilege  of  excel- 
ling and  outselling  throughout  the  world  year 
after  year. 

In  addition,  Champion  Aero  Type  spark  plugs 
incorporate  a  unique  design  specifically  for  air- 
craft engines.  The  result  is  a  spark  plug  which 
brings  to  every  aircraft  engine  a  new  factor  of 
safety  and  dependability. 

Install  a  set  of  Champion  Aero  spark  plugs 
in  your  ship.  Their  better  performance  is 
more  convincing  than  mere  words. 

Champion  Aero  A  Exclusive 
Features 

•  1.  Restricted  bore.  2.  Special 
analysis  electrode.  3. Secondary  sil- 
limanite dome  insulator.  4.  Welded 
steel  terminal.  5.  Copper  seal. 
6.  Primary  sillimanite  insulator. 
7-8.  Molded  copper  gasket  seals. 
• 

New  Improved 


Champion 

Spark  Plugs  for  Aviation 


Toledo,  Ohio 


Windsor,  Ont. 
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STOUT   "SKY  CAR"  MODEL 


HOW  many  times  model  builders  are 
confronted  with  the  question  "Why 
do  you  build  model  airplanes?"  or 
"Of  what  use  is  model  building?"  It  is  an- 
noying enough  for  such  questions  to  be  sud- 
denly asked  of  a  boy  who  is  just  simply  fol- 
lowing his  hobby,  but  in  many  cases  the 
questioner  seems  to  feel  that  by  this  chal- 
lenge a  young  man  will  be  brought  to  his 
senses  and  mend  his  ways,  so  to  speak.  In 
other  words,  the  attitude  is  one  of  a  self- 
appointed  reformer.  Even  in  our  aeronautical 
circles  one  frequently  encounters  such  situa- 
tions. 

On  the  contrary,  model  aviation  is  a  fas- 
cinating sport,  an  absorbing  study,  and  a 
hobby  second  to  none.  It  even  has  a  scien- 
tific aspect  which  is  perhaps  unfamiliar  to 
many  who  have  built  models. 

If  we  look  back  into  the  history  of  me- 
chanical flight  we  find  many  examples  of 
model  building  by  early  experimenters.  Such 
names  as  Caley,  Stringfellow,  Penaud,  Lang- 
ley,  Lilienthal,  Weiss,  Chanute,  Gallaudet, 
and  the  Wright  brothers  are  inseparably 
connected  with  the  development  of  aviation, 
and  all  experimented  with  models.  More  re- 
cently we  have  such  designers  as  Fokker, 
Bellanca,  Roche,  Laird,  Palhan,  Cierva,  and 
a  great  technical  group  in  Germany  vouching 
for  the  usefulness  of  free  flight  models  for 
determining  certain  things  in  airplane  de- 
sign. Indeed,  as  mentioned  in  a  previous  ar- 
ticle, Senor  de  la  Cierva  first  demonstrated 
autogiro  flight  with  a  rubber-driven  model 
autogiro. 

If  the  model  airplane  had  nothing  to  jus- 
tify its  existence  except  its  value  in  training 
the  hand  and  the  mind,  it  would  be  sug- 
ficient.  But  here  is  evidence  of  its  use  by  a 


Views  showing  skeleton  framework  and  finished  flying  model  of  the  Stoat  "Sky  Car" 


An  Interesting  Model 
for  Flight  Research 

By 

R.  E.  DOWD 


host  of  pioneer  experimenters  and  successful 
designers.  So  the  next  time  we  are  ques- 
tioned about  our  hobby,  let's  lay  down  a 
verbal  barrage  of  facts  which  will  silence, 
if  not  convert,  such  uniformed  individuals. 

This  discussion  is  timely,  for  we  have  se- 
lected for  our  July  model  a  scientific  minia- 
ture of  a  plane  which  was  first  publicly 
shown  at  the  Detroit  Aircraft  Show  in 
April.  It  was  technically  described  in  the 
April  issue  of  Aero  Digest.  Its  designer  is 
Mr.  William  B.  Stout,  best  known,  perhaps, 
for  his  development  work  in  connection  with 
the  Ford  tri-motored  transport  plane.  Mr. 
Stout  is  a  model  enthusiast.  It  was  he  who 
encouraged  Mr.  Merrill  Hamburg  to  under- 
take the  leadership  of  the  A.  M.  L.  A.  Not 
only  does  he  believe  in  models  but  he  uses 
them  in  his  work.  The  following  is  an  ex- 
tract from  his  receat  letter  to  our  Editor, 
Mr.  George  McLaughlin: 

"The  model  is  37y2  inches  in  span,  weighs 
complete  less  than  one  ounce  and  has  been 
of  considerable  usefulness  in  getting  some 
qualitative  information  on  balance,  glider 
characteristics,  etc. 

"The  model  has  been  used  in  still  air  for 


such  tests  and  for  an  impression  of  stabil- 
ity, proper  side  areas,  control  sizes,  effect  on 
dihedral  and  fin  area  in  side  slips,  and  effect 
of  control  with  surfaces  set  at  different  an- 
gles ;  also  fore-and-aft  balance  for  gliding 
without  hunting  and  such  types  of  tests 
where  scale  effect  is  not  too  important  a 
factor.  We  believe  there  is  even  a  possibil- 
ity of  developing  such  models  to  determine 
ease  of  recovery  from  side  slips,  spin  char- 
acteristics, flight  spin  tendency,  etc." 

We  must  note  that  Mr.  Stout  specifically 
refers  to  "qualitative  information"  and  that 
the  model  was  used  "for  such  type  of  tests 
where  scale  effect  is  not  too  important  a 
factor."  It  would  be  as  great  a  fallacy  to 
pattern  a  transport  plane,  for  example,  after 
some  freakish  but  successful  paper  glider  as 
it  is  to  believe  the  model  has  no  importance 
in  research  work  whatsoever.  Mr.  Stout 
knows  this,  and  so  do  the  others  who  utilize 
models  in  flight  tests. 

In  Germany  the  Rhon-Rositten  Gesell- 
schaft  makes  extensive  use  of  model  gliders. 
Experience  has  taught  them  that  if  a  span 
of  about  one-quarter  size  (12  to  15  feet)  is 
used,  that  the  actual  wing  loadings  of  the 
full  size  machines  can  be  employed.  Also 
actual  quantitative  information  can  be  ob- 
tained from  free  flight  tests.  Flight  dura- 
tions of  as  great  as  five  minutes  have  been 
attained  with  quarter-size  pilotless  gliders. 

Without  dwelling  further  on  this  interest- 
ing subject,  let  us  turn  to  the  Stout  "Sky 
Car",  as  created  from  Mr.  Stout's  large  ma- 
chine by  Aram  Abgarian,  former  world's 
champion  model  builder.  Mr.  Abgarian  is 
now  in  the  Engineering  Department  of  the 
Stout  Engineering  Laboratories  of  Dear- 
born, Michigan.  His  model  experience  has 
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been  excellent  training  for  his  professional 
aeronautical  career,  which  is,  of  course,  just 
starting  at  the  present  time. 

In  discussing  the  proposition  with  Mr. 
Abgarian  we  learned  that  the  model  herein 
described  was  quite  complicated,  due  to  the 
necessity  of  following  the  scale  and  general 
design  closely.  He  doubts  that  many  boys 
will  take  the  time  to  make  such  a  model, 
but  we  are  sure  all  will  be  interested  to 
learn  about  its  details.  For  this  purpose,  Mr. 
Abgarian  has  given  us  the  following  descrip- 
tion of  its  various  units. 

The  Wing 

A  modified  M-12  double-cambered  wing 
section  has  been  used.  The  tip  section  has 
been  thinned  down  somewhat  from  the  cen- 
ter section  but  both  have  the  same  general 
characteristics.  For  instance,  the  maximum 
ordinate  or  thickness  is  found  in  both  at  30% 
from  the  leading  edge.  In  the  center  section 
this  is  in  per  cent  of  the  chord  10.93  above 
the  datum  line,  and  7.09  below.  In  the  tip  it 
is  9.76  above  and  6.2  below. 

"The  picture  of  the  wing  construction 
should  be  self-explanatory.  A  hollow  balsa 
leading  edge  was  used  and  care  was  taken 
to  have  an  extremely  light  construction.  Ribs 
and  spars  were  of  balsa  and  were  lightened 
as  much  as  possible.  The  trailing  edge  of 
the  wing  was  made  of  bamboo.  The  wing 
covering  was  ordinary  Jap  tissue  with  two 
applications  of  acetone  as  a  shrinking  me- 
dium. 

The  Cabin 

"Here  again  the  photograph  explains  the 
construction.  Balsa  bulkheads  were  used 
with  bamboo  strips  to  maintain  the  proper 
contour.  The  wing  was  set  into  place 
and  the  top  of  the  cabin  faired  into  the 
leading  edge  of  the  wing. 

The  Landing  Gear 

"For  the  landing  gear,  two  streamlined 


shock  struts  were  used  with  bamboo  axle 
and  brace  strut.  A  piece  of  .025  music  wire 
served  as  a  bearing  for  the  wheels,  which 
were  of  solid  balsa. 

The  Tail  Outrigger 

"This  was  constructed  entirely  of  balsa 
rounded  down  to  the  correct  diameter.  The 
drawing  takes  care  of  the  necessary  details 
of  construction. 

The  Empennage 

"The  tail  surfaces  were  built  up  the  same 
as  the  wing.  Bamboo  was  used  for  the  outer 
edges  with  balsa  ribs  and  spars.  It  is  ad- 
visable to  use  hinged  surfaces  as  some  ad- 
justment will  be  needed  on  the  flying  model. 
The  airfoil  used  in  the  tail  group  was 
N.  A.  C.  A.  M-2." 

The  Motor  Unit 

Bamboo  struts  as  indicated  in  the  drawing 
serve  to  support  the  54-inch  diameter  balsa 
tube,  which  houses  the  rubber  motor.  The 
winding  is  done  from  the  front  end  by 
withdrawing  the  streamline  end  plug,  which 
anchors  the  motor.  The  propeller  is  of 
balsa  and  is  made  as  large  as  the  outrigger 
construction  will  permit.  The  addition  of 
any  type  of  power  plant  on  a  model  of  this 
type  is  quite  an  inconvenience,  but  this  par- 
ticular unit  worked  satisfactorily,  although 
the  durations  were  very  limited. 

General  Points 

It  is  of  interest  to  check  the  location  of 
the  D.C.  or  directional  center  with  the  C.G. 
or  center  of  gravity,  particularly  because 
this  is  a  scale  model  of  a  large  machine. 
Both  these  centers  are  indicated  approxi- 
mately on  the  drawing  and  we  find  that  the 
distance  between  them  is  .022  times  the  sum 
of  span  plus  the  length.  It  will  be  recalled 
that  our  model  factors  have  ranged  from 
.025  to  .050.  This  is  therefore  not  dissimilar 
to  standard  model  practice,  although  the  ma- 
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chine  is  very  unusual  in  appearance  and  gen- 
eral design. 

In  the  light  of  German  research  practice 
with  models,  we  are  led  to  believe  that  a 
properly  ballasted  one-quarter  size  model  ot 
the  "Sky  Car"  could  be  used  in  hilly  terrain 
to  obtain  actual  quantitative  data.  In  other 
words,  it  would  have  been  possible  to  check 
the  gliding  angle  under  various  loads  and  tail 
L  Lift 

settings.    In  this  manner  the  —  or  

D  Drag 
of  the  complete  machine  could  have  been 
obtained.  This  would  enable  the  designer  to 
calculate  power  performance  since  the  drag 
would  be  known.  Furthermore,  the  behavior 
in  gusty  or  disturbed  air  could  be  checked 
and  valuable  stability  refinements  worked  out. 
In  the  absence  of  hills  it  would  be  possible 
to  tow  such  a  model  to  an  elevation  over 
level  ground  and  to  check  its  performance 
after  releasing. 

As  mentioned  before,  the  "Sky  Car"  makes 
an  excellent  object  for  study  as  to  what  can 
be  done  by  an  expert  builder.  It  is  not  so 
very  practical  as  a  design  for  the  builder  of 
limited  experience,  and  we  therefore  suggest 
that  its  greatest  value  to  our  average  reader 
will  be  in  showing  him  how  such  creations 
are  pressed  into  service  for  research  work. 

Let  us  therefore  review  some  of  the  high 
spots  as  follows : 

1.  Name  seven  pioneers  who  used  flying 
models  for  research. 

2.  Name  four  modern  designers  who  have 
used  flying  models  in  their  experimental 
work. 

3.  What  German  technical  group  makes  a 
regular  practice  of  testing  flying  models 
of  new  glider  designs? 

4.  What  is  the  difference  between  qualitative 
and  quantitative  results? 

5.  Which  of  these  may  be  obtained  from 
small  slow  flying  models? 
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FOREIGN   NEWS   IN  BRIEF 

Compiled   from   reports   from   AERO  DIGEST  correspondents   and   the    Aeronautics  Trade  Division,  Bureau  of  Foreign  and  Domestic  Commerce. 


GERMANY 

Set  New  World's  Altitude  Record  of 
52,480  Feet  in  Hydrogen  Balloon 

A  WORLD'S  altitude  record  of  52,480 
feet  was  established  May  27  by  Professor 
Auguste  Piccard  and  Dr.  Charles  Kipfer  in 
a  hydrogen  balloon  with  a  spherical  air-tight 
gondola  of  aluminum.  They  took  off  from 
Augsburg,  Germany,  and  landed  on  top  of  a 
glacier  above  Ober  Gurgl,  Oetz  Valley,  Ty- 
rol, after  eighteen  hours  and  thirteen  minutes 
in  the  air,  swept  there  by  varying  wind  cur- 
rents across  many  parts  of  southern  Europe. 

They  had  planned  to  stay  aloft  for  approx- 
imately seven  hours  and  carried  oxygen  suffi- 
cient for  more  than  ten  hours.  At  altitudes 
below  15,000  feet  they  planned  to  breathe  the 
natural  atmosphere  by  opening  small  doors 
in  the  gondola.  However,  the  gas  release 
mechanism  failed  to  function  properly  and 
they  were  forced  to  remain  aloft  longer  than 
was  originally  planned. 

The  flight  was  made  for  the  purpose  of 
studying  conditions  in  the  stratosphere,  espe- 
cially to  obtain  data  on  cosmic  rays.  The 
instruments  with  which  they  made  observa- 
tions were  intact  upon  landing  and  the 
balloon  was  in  good  condition. 

Dr.  Piccard  stated  after  the  flight  that  the 
stratosphere  was  the  only  practical  element 
in  which  to  accomplish  regular  long-distance 
flying.  He  predicted  that  in  the  near  future 
all  air  traffic  would  be  moved  to  the 
stratosphere  and  that  this  can  be  accom- 
plished when  air-tight  cabins  for  heavier- 
than-air  craft  are  developed.  One  of  the 
purposes  of  his  flight,  Professor  Piccard 
stated,  was  to  prove  that  man  could  live  in 
such  high  altitudes. 

The  former  world's  altitude  record  of 
43,161  feet  was  established  by  Lieut.  Apollo 
Soucek,  USN. 

German  Airplane  Exports 

GERMAN  aircraft  manufacturers  ex- 
ported 148  airplanes  during  1930  with  a  total 
value  of  5,910,000  marks  ($1,400,000).  Of 
this  number,  thirty-one  were  Junkers  ma- 
chines valued  at  3,185,000  marks  ($756,000). 
These  figures,  however,  do  not  represent  the 
total  value  of  aeronautical  products  exported, 
airplane  parts  and  engines  and  engine  parts 
not  being  included. 

THE  first  of  several  trimotor  Junkers, 
ordered  by  a  Grecian  Airways  Company,  has 
been  delivered. 

German  Pilots  Visit  England 
HERR  DOMINICUS,  former  Prussian 
Minister  and  president  of  the  German  Avia- 
tion Union,  returning  recently  from  a  visit 
to  England  with  a  squadron  of  six  German 
sport  planes  belonging  to  the  union,  com- 
mented on  the  splendid  reception  of  the 
German  fliers  in  Great  Britain.  The  Ger- 
man visitors  to  England  were  greatly  im- 
pressed with  the  development  of  private  fly- 


ing in  that  country,  which  is  extensively  sup- 
ported by  the  British  government.  In  Ger- 
many, despite  the  great  enthusiasm  and  opti- 
mism of  the  members  of  the  aviation  union, 
progress  is  naturally  slower  because  the 
union  is  on  its  own  and  must  purchase  every 
plane  with  the  supscriptions  of  its  members. 

Italy  Orders  a  Do.X  Flying  Boat 

THE  Dornier  works  announce  the  com- 
pletion of  a  second  Do.X  flying  boat,  built 
to  the  order  of  an  Italian  concern.  The  ship 
is  equipped  with  twelve  Fiat  Type  A  22  en- 
gines of  600  horsepower  output  each  and  is 
now  undergoing  test  flights.  The  Italians 
have  given  orders  for  additional  Do.X  ships. 
The  number  ordered  has  not  been  announced. 


ENGLAND 

New  Catapult  Launches  Nine-Ton 
Bomber  in  Test 

A  BOMBING  plane  weighing  approxi- 
mately nine  tons  was  catapulted  into  the  air 
within  a  space  of  a  few  yards  during  an  ex- 
periment recently  conducted  at  the  Farn- 
borough  air  field.  The  new  catapult  was  de- 
signed by  the  Royal  Air  Force  development 
branch  to  enable  long-distance  planes, 
heavily  loaded  with  bombs,  to  take  off  from 
small  fields  or  from  the  decks  of  aircraft 
carriers. 

The  bombing  plane  used  in  the  test  of  the 
new  catapult  is  powered  with  twin  engines 
developing  a  total  of  more  than  1,000  horse- 
power. In  launching,  the  plane  is  mounted 
on  a  wheeled  cradle  to  which  is  attached  a 
wire  rope.  This  rope  passes  forward  to  a 
pulley  anchored  in  the  ground,  approximately 
100  yards  ahead  of  the  plane,  then  back  to 
the  catapult. 

The  catapult  consists  of  a  portable  winch 


with  a  winding  drum  driven  by  two  com- 
pressed air  motors  developing  a  total  of 
4,000  horsepower.  Within  three  seconds^ 
without  initial  shock,  this  apparatus  hauls 
in  cable  at  the  rate  of  sixty  miles  per  hour, 
pulling  the  bomber  in  its  cradle  at  that  rate. 

During  the  first  test  of  the  new  catapult, 
it  required  three  seconds  after  the  cable  be- 
came taut  for  the  bomber,  with  its  own 
engines  running  at  full  speed,  to  leave  the 
cradle  and  start  climbing. 

Scott  Sets  Australia-England  Record 

CHARLES  W.  A.  SCOTT  recently  com- 
pleted a  flight  from  England  to  Australia 
and  return,  establishing  new  records  for 
both  the  outward  and  homeward  journeys. 
He  landed  at  Lympne  on  June  5,  having 
flown  from  Wyndham,  Australia,  in  eleven 
days,  exceeding  the  former  record  of  thir- 
teen days  held  by  Wing  Commander  Charles 
Kingsford-Smith.  The  flight  was  made  un- 
der difficult  weather  conditions.  On  the  last 
two  days  Scott  flew  the  distance  of  2,500 
miles  from  Aleppo,  Syria,  against  strong 
headwinds. 

On  the  flight  to  Australia,  Scott  made  a 
new  record  of  nine  days,  three  hours  and 
twenty  minutes. 


FRANCE 

Establish  World's  Seaplane  Records 

LIEUTENANTS  Paris  and  Gonord,. 
French  pilots,  established  on  June  5  new 
world's  seaplane  records  for  distance  and 
duration.  Taking  off  from  Arcachon  on 
June  4,  they  covered  a  distance  of  3,230 
miles  in  thirty-six  hours,  forty-eight  min- 
utes and  forty-four  seconds,  and  landed  the 
following  day  at  Arcachon  basin.  The  pilots, 
flew  over  a  circuit  of  115  miles. 
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Learn  to  Fly  for  only  $65 ! 

$150  more  will  secure  your 
Private  Pilot's  License 


Spend  your  summer 
vacation  profitably. 
Fly  for  sport  or  business. 


THE  Solofly  System  of  Flying  Instruction,  although  new 
in  its  adaptation,  is  a  successfully  tested  method  of  flight 
training  developed  by  Lieutenant  George  Rockwell  from 
the  system  which  he  used  as  flight  instructor  in  charge  of 
Field  2  at  Issoudun  during  the  World  War.  It  has  been  his 
experience  that  students  taught  the  feel  of  the  controls  and 
automatic  coordination  before  going  into  the  air  become  far 
better  pilots  than  those  forced  to  assimilate  the  instruction 
while  flying  in  a  dual-controlled  plane. 


equipment  applied  for. 
Entire  system  copyrighted  by  George  Rockwell 

Low  cost  and  safety  are  the  two  most  outstanding  features 
of  the  Solofly  System  which  every  prospective  student 
should  investigate  in  his  own  interests. 


First,  the  average  cost  of  a  Pri- 
vate Pilot's  course  is  from  $300 
to  $400.  This  course,  by  the 
Solofly  method,  costs  only 
$215.  Preliminary  training 
costs  only  $65.  In  addition  to 
this  remarkably  low  price,  we 
offer  the  student  a  deferred 
payment  plan  on  easy  terms. 

Second,  the  Solofly  System 
teaches  the  art  of  flying  in 
quick  but  easy  stages,  elim- 
inating the  hazards  that  ac- 
company early  training  in 
high-powered  planes.  The  first 
stage  is  the  feel  and  coordina- 
tion of  controls  in  the  Coordi- 
nator. The  second  stage  is  taxi- 
ing and  take-off  practice  in  the 
Taxiplane.  The  Taxiplane  is  an 
airplane  whose  wing  area  is 


insufficient  to  permit  its  leav- 
ing the  ground.  The  third 
stage  is  the  handling  of  the 
controls  in  the  air,  during  the 
take-off  and  when  landing — in 
a  glider.  This  stage  is  a  part 
of  the  Solofly  method  because 
it  trains  the  student  to  become 
a  natural  pilot  rather  than  a 
mechanical  one.  The  fourth 
stage  is  actual  flight  in  the 
Soloplane,  a  low-powered,  light 
airplane.  An  instructor  accom- 
panies the  student  on  his  first 
flights  to  check  his  ability  and 
impart  final  instructions.  From 
this  point  on  the  student  is 
permitted  to  solo  in  prepara- 
tion for  his  Private  Pilot's 
examination  by  the  Depart- 
ment of  Commerce  inspector. 


See  the  Solo  System  units  in  operation  at 
Glenn  Curtiss  Airport,  North  Beach,  L.  I. 

Lieutenant  George  Rockwell,  President 
Solo  System  of  Flying  Instruction,  Inc. 
1780  Broadway,  New  York  City 

I  should  like  to  receive  immediately  details  concerning  the  com- 
plete story  of  Solo  System  training,  easy  payment  plan,  time 
required  to  complete  training,  advantages  of  your  method,  etc. 

Name   Age  

Address  


THE  FOUR-PLACE 
125  HORSEPOWER 
KINNER  BIRD 
llllllllllllllllllllllllllllllllll 


The  New  BIRD  Dealer  Plan 

BIRD  offers  a  new  and  exceptional 
Dealer  Plan.  Let  us  explain  it  to  you. 

BIRD  offers  the  most  complete  line  of  air- 
planes in  America,  at  prices  that  defy  com- 
petition. 

The  BIRD  proposition  assures  real  profits. 

The  Safe  Airplane 


ASK  ANY  PILOT 
BIRD  AIRCRAFT  CORPORATION 

GLENDALE,  L.  I.,  NEW  YORK 

Telephone  JUniper  5-S237 


111 

The  Bird  Line  offers 
wide  range  of  choice: 

BIRD  100  h.p.  Kinner 

3  place   $3895 

BIRD   125  h.p.  Cabin 

4  place   $4395 

BIRD  110  h.p.  Warner 

3  place   $4250 

BIRD  125  h.p.  Seaplane 

4  place   $6255 


BIRD  165  h.p.  Wright 

3  place   $5870 

Jacobs  BIRD,  170  h.p., 
new  rating,  N.A.C.A. 
Cowling   $4995 

BIRD    90   h.p.  OX-5 

3  place   $1995 

BIRD  125  h.p.  Kinner 

5  place,  new  price  $4895 


City  and  State. 


A.D.731 
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Set  Closed  Circuit  Record 

FRENCH  pilots  Joseph  Lebrix  and  Mar- 
cel Doret  landed  at  Marignane,  France,  on 
June  10,  after  a  continuous  flight  of  sev- 
enty hours  and  ten  minutes  over  a  distance 
of  more  than  6,500  miles,  a  new  world's 
closed  circuit  distance  record.  The  former 
record  of  5,564.1  miles  was  established  by 
the  French  pilots  Anthoine  Paillard  and 
Jean  Mermoz. 


CANADA 

New  Altitude  Record 

CAPTAIN  John  Parkinson  established  a 
new  Canadian  altitude  record  of  22,000  feet 
May  26  in  a  light  Curtiss-Reid  biplane  on 
a  flight  at  Montreal.  He  exceeded  by  more 
than  2,000  feet  the  former  Canadian  record 
which  he  established  two  years  ago.  Captain 
Parkinson  completed  the  ascent  in  fifty-three 
minutes.  His  barograph  went  out  of  com- 
mission at  20,000  feet. 

Canada  to  Cancel  Air  Mail 
AIR  MAIL  service  in  Canada  will  be 
canceled  at  an  early  date,  according  to  the 
decision  of  Prime  Minister  Richard  P..  Ben- 
nett, which  was  announced  May  31  at  Otta- 
wa. Deficit  in  postal  operations  was  re- 
ported to  be  the  reason  for  canceling  the 
service,  the  post  office  department  facing  a 
deficit  for  the  last  fiscal  year  of  approxi- 
mately $6,000,000  and  air  mail  flights  being 
the  least  remunerative  of  the  postal  service. 

Air  mail  lines  in  Canada  extend  from  the 
Maritime  Provinces  as  far  west  as  Edmon- 
ton. It  is  reported  that  the  transcontinental 
flights  will  be  eliminated  within  two  months. 
However,  it  was  reported,  there  is  a  pos- 
sibility that  the  Rimouski-Montrea!  line, 
which  carries  mail  to  transatlantic  steamers, 
and  the  international  line  from  Montreal  to 
Albany,  N.  Y.,  may  be  retained  if  the  com- 
panies consent  to  a  revision  of  present  con- 
tracts. The  contracts  would  be  canceled 
under  a  clause  which  provides  that  the  gov- 
ernment may  set  them  aside  if  it  appears  to 
be  in  the  public  interest. 

Saint  John  Flying  Club 

AT  a  recent  general  meeting  of  the  Saint 
John  Flying  Club,  the  following  officers  were 
elected  for  the  new  season;  president,  F. 
A.  Nicholson;  vice  president,  H.  E.  Will- 
iams; treasurer,  Jack  English;  secretary. 
Miss  Daphne  Paterson. 

Operations  will  commence  immediately 
with  a  new  instructor,  C.  S.  Kent,  ap- 
pointed by  Squadron  Leader  A.  T.  Cowley 
of  Ottawa.  The  flying  committee  is  in 
charge  of  W.  W.  Rogers;  finance,  H.  F. 
Rankine;  publicity,  F.  A.  Nicholson;  mem- 
bership, H.  W.  Hayter;  and  education,  W. 
K.  Golding. 

Toronto  Flying  Club 

THE  Toronto  Flying  Club  has  moved  to 
its  new  airport  on  North  Dufferin  street, 
Toronto.  The  field  is  to  be  opened  officially 
June  27.  A  new  hangar  has  been  constructed 
and  an  old  farm  house  on  the  field  has  been 
converted  into  a  club  house  by  members. 
There  are  prepared  and  marked  runways  in 
three  directions. 

More  than  forty  hours  of  flying  were 


completed  by  members  on  May  31  in  the  five 
planes  which  the  club  owns.  J.  A.  Yonge  is 
the  club  instructor  and  Arthur  Flack,  oper- 
ations manager. 

DEDICATORY  exercises  of  Barker 
Field,  Toronto,  were  held  June  6.  The  pro- 
gram of  events  included  formation  flying  by 
the  R.C.A.F.,  demonstrations  of  the  Detroit 
News  autogiro  and  acrobatics  by  commercial 
pilots  flying  Buhl  Pup  and  Fleet  aircraft. 

AT  a  recent  meeting  of  the  Saint  John 
Glider  Club,  Mr.  Flood  was  elected  presi- 
dent. Members  are  looking  forward  to  an 
active  summer.  The  site  of  the  club  is  easily 
reached  by  street  car  and  is  one  of  the  best 
in  Canada.  The  shock  cord  method  of 
launching  is  used. 

INSPECTOR  G.  G.  Wakeman  of  the 
civil  aviation  department,  Ottawa,  has  selec- 
ted a  site  for  a  municipal  airport  at  Char- 
lottetown,  P.  E.  I.,  and  work  has  been 
started.  In  view  of  the  possibilities  there  a 
company  will  be  formed  by  local  men  to  start 
operating  this  summer. 


MEXICO 

[M.  Hurst] 
To  Expand  Mexican  Air  Force 

THE  war  department  has  under  study  a 
plan  to  increase  and  organize  on  a  larger 
scale  the  army  air  forces  of  Mexico,  taking 
into  consideration  that  there  are  now  plenty 
of  capable  Mexican  pilots.  Ten  corps  of  five 
bombing  planes  will  be  formed  and  an  order 
has  been  sent  to  an  American  factory  to  con- 
struct these  machines.  During  this  year 
many  new  military  pilots  will  be  graduated, 
capable  of  handling  the  bombing  planes. 

IT  has  been  reported  that  the  aviation 
bureau  of  the  department  of  communications 
will  rigidly  enforce  the  rule  that  airplane 
companies  use  only  Mexican  pilots  and 
mechanics  as  stipulated  in  the  concessions 
granted  them  by  the  Mexican  government. 
Some  of  the  airplane  companies  have  not 
complied  with  this  regulation  on  the  grounds 
that  there  is  not  yet  a  sufficient  number  of 
expert  Mexican  pilots  and  mechanics. 


COLOMBIA 

A  Spanish  flying  instructor  was  recently 
engaged  by  the  Flying  Club  Santa  Fe  at 
Bogota.  It  is  reported  that  the  organization 
will  begin  the  instruction  of  members  and 
will  acquire  American-made  flying  equip- 
ment. 


BRAZIL 

THE  German  flying  boat  Do.X  landed  at 
Natal  June  5  on  a  125-mile  flight  from 
Fernando  Noronha  Island,  completing  a  one- 
stop  journey  across  the  South  Atlantic  from 
the  Cape  Verde  Islands.  The  ship  flew  the 
distance  of  1,085  miles  from  Porto  Praia  to 
Fernando  Noronha  in  thirteen  hours  and 
eighteen  minutes  at  an  average  speed  of  ap- 
proximately 125  miles  per  hour.  The  land- 
ing on  the  island  was  successfully  made  at 


midnight  without  unusual  incident. 

The  weather  encountered  on  the  crossing 
was  excellent  and  the  plane  reached  the 
island  ahead  of  schedule.  Communication  by 
radio  with  Brazilian  officials  was  maintained 
practically  throughout  the  flight  and  regular 
reports  of  progress  were  made.  The  Do.X 
was  inspected  before  taking  off  from  the 
island  for  the  mainland. 

The  itinerary  of  the  plane  in  Brazilian 
waters  includes  the  stop  at  Natal  to  reinstall 
furniture  and  equipment  which  had  been  re- 
moved at  Boloma,  Portuguese  West  Africa, 
to  lighten  the  plane  for  the  transatlantic 
flight.  After  overhauling  the  engines,  the 
Do.X  was  scheduled  to  leave  Natal  for  Rio 
de  Janeiro  for  a  stop  of  at  least  two  weeks. 

The  arrival  of  the  Do.X  at  Natal  com- 
pleted a  journey  which  started  from  Alten- 
rhein,  Switzerland,  November  5,  1930. 
Accidents  and  bad  weather  caused  several 
delays.  It  is  planned  to  fly  the  plane  to 
New  York. 

The  Do.X  is  powered  with  twelve  Curtiss- 
Wright  Conqueror  engines.  Fuel  and  oil 
consumption  on  the  flight  was  reported  to 
be  satisfactory.  The  plane  landed  at  Natal 
with  fuel  sufficient  for  two  hours  more  of 
flying. 

PASSENGER  and  mail  air  transport 
service  between  Porto  Alegre,  Brazil,  to 
Santa  Maria  and  Santa  Cruz  in  the  interior 
has  been  inaugurated  by  the  Empreza  de 
Viacao  Rio  Grandense,  Brazilian  air  trans- 
port company.  The  service  will  be  operated 
twice  a  week. 


PERU 

Shippe-Johnson  Aerial  Expedition  Dis- 
covers Great  Wall  of  Peru 

DISCOVERY  of  Inca  or  pre-Inca  forti- 
fication more  than  thirty  miles  in  length  and 
resembling  the  Great  Wall  of  China  was  re- 
ported recently  by  membeis  of  the  Shippe- 
Johnson  aerial  photographic  expedition  to 
Peru.  The  ruins  were  located  from  the  air 
in  the  vicinity  of  Huancayo  at  an  altitude  of 
11,000  feet,  due  east  of  Lima.  Two  previous 
attempts  to  reach  this  area  were  unsuccessful 
because  of  the  difficulties  encountered  in 
making  the  flight  over  the  mountains.  Min- 
ing and  archeological  authorities  have  de- 
clared the  photographs  of  utmost  value  to 
the  geographical  knowledge  of  the  Andes 
and  historical  knowledge  of  the  Incas. 

THE  government  has  issued  a  decree  de- 
claring that  all  air  mail  between  Talara  and 
Tacna  will  be  carried  exclusively  by  govern- 
ment planes.  The  decree  states  that  existing 
contracts  with  the  Faucett  Aviation  Com- 
pany, Pan  American  Grace  Airways  and 
Compagnie  Generale  Aeropostale  contain  no 
clauses  to  prevent  the  government's  military 
air  force  from  exclusive  monopoly  of  air 
mail  service  along  the  Peruvian  coast  as  well 
as  in  the  interior  of  the  country. 

PLANES  of  three  operating  companies  in 
Peru  during  January  of  this  year  carried  549 
passengers  and  flew  52,470  miles  on  104 
flights,  according  to  information  recently 
made  available. 


U  L  Y  ,    19  3 


Here  is  the 

EVIDENCE 

You  Want— 
in  the  Ground! 

More  than  twenty  years  service 
— in  the  ground  —  has  demon- 
strated the  lasting,  rust- 
resisting  qualities  of  GOHI 
Corrugated  Culverts.  Their 
guaranteed  analysis  is  99.90% 
Pure  Iron-Copper  Alloy.  That's 
why  they  last  longer.  They  meet 
every  condition  of  economical 
airport  drainage. 

Write  for  Details 


GOHI  CULVERT  MANUFACTURERS,  Inc. 

NEWPORT,  KENTUCKY 


GOHI 

CULVERTS 


NEW  LOW  RATES 

•  IN  A  DEPARTMENT  OF 
COMMERCE  APPROVED  SCHOOL 

The  Spartan  School  of  Aeronautics  is  pleased  to  announce  new 
low  tuition  rates  for  the  summer,  in  all  courses  offered — privates — 
limited  commercial — and  transport.  Under  these  rates  the 
student  receives  the  finest  training  possible  to  secure,  in  a 
Department  of  Commerce  approved  school  recogniied  as  one 
of  the  country's  foremost  flying  schools — at  lower  rates  than  any 
heretofore  announced. 

We  also  announce  the  addition  to  our  fleet  of  training  planes 
of  a  new  type  low-wing  Spartan  training  monoplane.  Write 
today  for  the  Spartan  School  Catalogue.  Check  on  coupon  the 
course  in  which  you  are  interested.    No  obligation. 

I     I    Private — Includes   10  hours  dual  instruction,   10  hours  solo 
' — '   flying,  and    120  hours  ground  school  instruction.  $300 
New  low  tuition   ^ 

□ Limited  Commercial — Includes  15  hours  dual  instruction, 
35  hours  solo  flying,  cross  country  flying  with  the  famous 
Dawn  Patrol,  and  240  hours  ground  instruction  in  tOftf) 
all  essential  subjects.    New  low  tuition   <p7W 

I     I   Transport— Includes   35   hours   dual   instruction,    165  hours 
• — '    solo  flying,   cross   country  flying   with   the   famous  Dawn 
Patrol,   and  500  hours  ground   instruction   in   all  essential 
subjects.    Five   different   types    of   ships    used.  tO  7Kft 
New  low  tuition   ?Z,/OU 

SUMMER  CADET  UNIFORMS  FURNISHED  FREE— LIBERAL 
PAYMENT  PLAN— FREE  TRANSPORTATION  TO  TULSA 

•SPARTAN* 

SCHOOL    OF  AERONAUTICS 

MUNICIPAL  AIRPORT,  TULSA,  OKLAHOMA 

Gentlemen:  Please  send  me  your  32-page  illustrated  catalogue 
and  full  particulars  of  the  New  Low  Rates.  It  is  understood  that 
this  request  involves  no  obligation  on  my  part. 

Name   

Address   

City   State  
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What 

BOEING  TRAINING 

offers 

you! 

BOTH  experienced  pilots  and  novices  enroll  in 
Boeing's  courses!  Veterans  come  for  advanced 
study  which  brings  higher  efficiency  and  promotion. 
Beginners  seek  the  complete  Boeing  training  which  will 
rank  them  as  competent,  practical  pilots  upon  gradu- 
ation. 

For  Boeing's  courses  are  based  on  facts  flown  out  of 
14,000,000  air  mail  and  transport  miles  by  Boeing 
planes.  They  are  carefully  taught,  by  veteran  air  mail 
and  Army  pilots  in  actual  flight,  and  by  15  technical 
specialists  in  the  nation's  best-equipped  aeronautical 
ground  school. 

And  the  keynote  of  all  Boeing  instruction  is  thorough- 
ness! Subjects  not  usually  available  are  offered  here — 
such  as  advanced  meteorology,  avigation  and  aero- 
dynamics, air  transport  operating  practices,  instrument 
flying  under  hooded  cockpit,  and  precision  landings. 
Master  Pilot  graduates  have  flown  204  hours — 154 
solo,  50  dual  —  and  have  had  924  hours  of  ground 
school  training. 

This  remarkable  school  can  mean  new  opportunity  for 
you  ....  send  the  coupon  below,  today. 


BOEING 

SCHOOL    OF  AERONAUTICS 

Division  of  United  Aircraft  &  Transport  Corp. 


BOEING  SCHOOL  OF  AERONAUTICS 

Room  7-A,  Airport,  Oakland,  California 
Gentlemen:  I  am  interested  in 

□  Private  Pilot  □  Boeing  Master  Pilot 

□  Limited  Commercial  Pilot        □  Boeing  Master  Mechanic 

□  Transport  Pilot  □  Special  Master  Pilot 

(  For  Transport  Pilots) 

Name  Age  

Address  

City  State.  .  


WINGS  OF  THE  ARMY 

(Continued  from  page  35) 

our  recent  discussions  of  war  debts  and  disarmaments. 
When  we  suggest  the  muzzling  of  the  dogs  of  war,  it  is 
not  because  we  can't  afford  to  keep  a  dog.  The  flight  of 
those  700  planes  was  watched  a  long  way  and  very  likely 
somebody  saw  the  point. 

But  this,  I  think,  was  only  an  incidental  purpose  of  the 
big  parade.  Nor  was  it  supposed  to  arouse  our  pugna- 
cious instincts,  though  the  pacifists  think  and  say  so.  The 
fleet  went  forth  for  a  little  wholesome  exercise  in  its  proper 
element,  and  that's  about  all.  The  public  was  invited  and 
the  radio  reporters  went  a  little  haywire.  The  Army 
officials  and  observers  took  notes  and  went  away  some- 
where to  digest  them  inwardly.  The  pilots  took  the  ships 
home  and  went  back  to  their  poker  game. 

As  a  military  exhibition  it  turned  out  to  be  a  swell  job 
of  formation  flying  and  a  public  testimonial  to  the  reli- 
ability of  modern  motors.  It  seems  no  time  at  all  since 
an  airplane  engine  did  well  to  hang  together  for  a  hundred 
miles  or  so.  There  were  nearly  a  thousand  motors  at  once 
in  the  skies  above  our  cities,  and  if  any  of  them  conked 
they  kept  it  to  themselves.  They  came  through  bad  weather 
and  over  tough  country,  and  they  totaled  a  mileage  which 
makes  a  trans-Atlantic  trip  seem  rather  silly,  if  not  actually 
superfluous. 

The  most  tragic  incident  of  this  ambitious  affair  was 
also,  in  some  respects,  the  funniest.  As  the  fleet  on  wings 
soared  and  circled  over  Dayton,  Boston,  New  York,  Phila- 
delphia and  Washington,  brave  little  battalions  of  deter- 
mined pacifists  did  what  they  could  to  stage  counter  demon- 
strations in  the  streets  below.  They  also  wrote  letters  to 
the  Commander  in  Chief  and  to  the  local  newspapers.  Some 
of  them  stood  up  in  pulpits  and  advocated  the  excommuni- 
cation of  the  Army  Air  Corps  and  all  its  works. 

Unfortunately  for  their  argument,  the  public  was  too 
busy  at  the  moment  to  give  it  much  attention.  In  good 
Biblical  phraseology,  we  showed  ourselves  a  stiff-necked 
people,  for  which  there  was  a  perfectly  good  reason  at  the 
time.  But  when  the  parade  was  past  and  the  regular 
order  of  business  was  resumed,  there  was  time  and  patience 
available  for  a  little  consideration  of  the  pacifist  argument. 

Probably  the  commanding  officer  of  the  maneuvers  was 
as  successful  as  anybody  in  disposing  of  the  pulpit  paci- 
fists. He  pointed  out,  gently  but  firmly,  that  without  the 
protection  of  arms  and  armaments  preaching  might  easily 
become  a  rather  precarious  business.  He  might  have  gone 
further  and  suggested  the  fact  that  freedom,  whether  re- 
ligious or  secular,  was  never  won  except  by  a  fight  and 
has  always  needed  the  protection  of  able-bodied  citizens 
who  are  not  too  proud  to  fight  for  their  rights.  And  if 
he  had  cared  to  be  real  mean  about  it,  he  might  have 
recalled  the  fact  that  during  the  last  war  the  most  bitter, 
bloodthirsty  and  belligerent  of  the  four-minute  orators  and 
public  propagandists  were  not  the  Army  and  Navy  men  but 
the  clergymen.  That's  a  matter  of  record,  whether  you 
like  it  or  not. 

But  it  is  kindlier  to  dispose  of  the  pacifist  demonstra- 
tions by  admitting  that  they  were  only  a  part  of  the  gen- 
eral misunderstanding  as  to  the  purposes  of  the  big  parade. 
I  doubt  very  earnestly  whether  these  same  friends  of  peace 
would  make  public  objection  to  the  fact  that  the  State 
Police  indulge  occasionally  in  pistol  practice,  presumably 
in  order  that  gangsters  and  gunmen  shall  not  get  away 
too  easily  with  their  nefarious  intentions.  I  don't  insist 
that  it  does  much  good,  for  those  who  are  experienced 
(Continued  on  following  page) 
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ou  can  still 

fly  it  after 

500,000  miles! 


e— A  1919  Boeing  Flying 
which  was  flown  500,000 
before  being  retired  from 


iing  Fly- 
ing Boat,  Model  204,  Wasp- 
powered,  fastest  single-engined 
flying  boat.  Price  just  reduced 
to  $15,000. 


.  .just  ano  tk,r  proof  of  BOEING  STAMINA! 


N 


O  plane  has  equalled  the  service  record  of 
the  1 2-year-old  Boeing  Flying  Boat  that  has 
worn  out  nine  engines  and  flown  a  half  million 
miles.  For  nine  years  it  flew  over  open  seas  on 
the  Seattle-Victoria  air  mail  route,  first  U.  S. 
contract  air  mail  service. 

Since  1916,  when  the  first  Boeing  plane  took 
form,  each  new  military  and  commercial  model 
has  marked  a  forward  stride  in  aeronautical  de- 
sign and  construction.  A  flying  boat  with  a  half 
million  miles  . . .  transport  planes  with  3,000  hours 
.  .  .  Navy  fighters  which  win  the  coveted  Schiff 


Safety  Trophy  .  .  .  Army  pursuit  planes  which  are 
pulled  out  of  10,000-foot  vertical  power  dives. 
These  are  examples  of  stamina  in  Boeing  planes. 

There  is  no  substitute  for  Boeing  quality. 


BOEING 

AIRPLANE  COMPANY 

SEATTLE,  WASH. 


A  Division  of  United  Aircraft 
and   Transport  Corporation 
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The  price  range  of 

FULL  QUALITY  airplanes 

now  begins  at^26T5 


FAIRCHILD  22  is  not  "revolutionary  in  its  concep- 
tion". It  does  not  "mark  a  new  era  in  aviation 
progress".  But  it  does  prove  conclusively  that 
an  airplane  can  be  built  with  all  of  the  quality  of 
construction,  all  of  the  safety  in  flight,  with  no  sacrifice 
in  performance  or  speed,  yet  with  all  of  the  modern 
improvements  ...  at  a  sensible  price. 

For  that  reason,  FAIRCHILD  22  stands  alone  in  a 
class  which  it  has  made  for  itself  —  a  full-quality  air- 
plane at  less  than  $3,000  —  much  less.  Full  sized  cock- 
pits .  .  .  complete  instruments  .  .  .  extra  wide  land- 
ing gear  .  .  .  brakes  .  .  .  control  surfaces  that  are 
an  innovation  in  handling  ease  .  .  .  and  the  rugged 
construction  that  has  made  the  name  FAIRCHILD 
famous  from  Alaska  to  Little  America. 

It  is  the  "common  sense"  plane  for  flying  school, 
flying  club  and  pleasure  flier  alike. 


KREIDER-REISNER  AIRCRAFT  CO.,  Inc. 

Hagerstown,  Md. 

Division  of 

FAIRCHILD  AVIATION  CORPORATION 
DEALERS : 

The  strong  financial  position  of  the  Fairchild  companies, 
coupled  with  the  most  liberal  franchise  in  existence,  makes 
the  handling  of  this  new  saleable  plane  an  exceptional  oppor- 
tunity for  you. 


{Continued  from  preceding  page) 
with  firearms  know  that  nobody  ever  hits  anything  with 
a  revolver  except  himself  or  his  best  friend.  But  the 
theory  and  practice  of  preparedness  is  not  considered  dis- 
reputable or  unnecessary  in  local  affairs  and  is  equally 
logical  among  nations. 

The  pacifists,  moreover,  probably  indulge  in  life  insur- 
ance, put  fences  around  their  properties  and  lock  their 
doors  at  night.  Some  of  them  take  setting  up  exercises 
in  the  mornings  to  keep  fit  for  trouble ;  some  of  them  wear 
both  belt  and  suspenders  to  be  on  the  safe  side.  And  all 
of  them  would  howl  at  once  for  an  army,  a  navy,  an  air 
corps  and  a  gas-proof  cyclone  cellar  if  they  woke  up  one 
morning  to  find  an  enemy  within  striking  distance  of  our 
shores. 

The  only  assumption  that  excuses  their  pitiful  protest 
against  preparedness  is  the  delusion  that  there  are  to  be 
no  more  wars.  I  remember  rather  painfully  the  summer 
of  seventeen  years  ago,  when  a  number  of  good  people 
were  enjoying  the  same  comfortable  delusion.  I  went' 
peacefully  to  Europe  in  late  June,  secure  in  my  rights  and 
privileges  and  the  general  impression  that  the  brotherhood 
of  man  was  in  good  working  order.  Before  I  could  get 
back  again  the  nations  of  half  of  Europe  were  at  each 
other's  throats  and  submarines  were  prowling  the  Atlantic. 
I  was  in  London's  Hippodrome  on  the  night  of  August 
4,  1914,  when  some  cheerful  idiot  came  out  on  the  stage 
and  announced  that  England  was  at  war  with  Germany. 
Most  of  those  present,  having  forgotten  everything  that 
their  fathers  and  grandmothers  had  learned  about  war, 
stood  up  and  cheered  like  lunatics.  I  think  I  stood  up, 
but  I  like  to  remember  for  the  sake  of  my  own  self  respect 
that  I  didn't  cheer.  I  couldn't  see  anything  cheerful  to 
cheer  about.  And  I  doubt  that  much  cheering  was  done  in 
the  council  chambers  at  Downing  Street,  or  in  the  offices 
where  soldiers  and  sailors  worked  desperately  to  patch  the 
holes  in  England's  defenses  against  a  distant  but  deter- 
mined enemy. 

It  may  be  argued  with  some  certainty  that  an  over-armed 
nation  or  group  of  nations  siarted  the  weary  war,  brought 
on  the  painful  peace,  and  ultimately  caused  this  delightful 
depression.  But  this  does  not  say  that  there  is  any  security 
whatever  in  weakness.  Excessive  armament  is  undoubt- 
edly dangerous,  but  the  cure  for  it  is  common  sense  and 
not  pacifist  unpreparedness.  And  those  who  think  that  a 
fleet  of  700  planes  is  anything  more  than  a  minimum  of 
aerial  defense  for  a  nation  of  120,000,000  people,  three 
and  a  half  billion  square  miles  of  territory,  and  nearly 
ten  thousand  miles  of  seacoast  should  go  back  to  school 
and  study  elementary  arithmetic.  Which  is  about  the  most 
painful  punishment  I  can  suggest  for  them  at  the  moment. 

What  we  all  seem  to  lack  as  we  watch  our  aerial 
maneuvers  is  a  sufficient  effort  and  exercise  of  the  imagin- 
ation. Most  of  the  spectators  at  this  year's  show  could 
imagine  nothing  much  but  bombs.  They  told  each  other 
comfortably  that  so  many  airplanes  could  drop  so  many 
tons  of  bombs  down  the  city  chimneys,  and  wouldn't  that 
be  terrible?  But  on  the  other  hand,  the  massed  squadrons 
of  defense  would  scare  the  bombers  away,  and  wouldn't 
that  be  nice?  And  so  they  went  back  to  work  and  play, 
put  another  nickel  in  the  savings  bank,  and  complained 
about  the  taxes. 

They  failed  altogether  to  see  the  pattern  of  real  war 
behind  the  neat  and  genteel  formations  of  the  flying  fleet. 
They  did  not  hear  the  crackle  of  anti-aircraft  guns  nor 
the  echoes  of  dog-fights  too  high"  in  the  sky  to  be  seen. 
They  thought  nothing  of  the  fact  that  raiding  fleets  must 
(Continued  on  follozving  page) 
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AGood  I 


OOD  INVESTMENT 


for  Business 
or  Pleasure 


WEST  PRICED 
A  M  P  H  I  B  I  O  N 
IN   THE  WORLD 


*5,800... 

PRIVATEER! 


PRIVATEER'S  economy  of  operation  and  remarkably  low  price  of 
$5,800— several  thousand  dollars  lower  than  that  of  any  other  am- 
phibion  in  the  world — mark  it  as  an  outstanding  investment  for  the 
three  great  air-minded  classes,  flying  schools,  salesmen  and  sportsmen. 
Rugged  of  construction  .  .  .  smart  in  appearance  ...  the  two-place 
open  cockpit  monoplane  PRIVATEER  (A.  T.  C.  370)  is  designed  and 
manufactured  by  pioneer  makers  of  amphibions.  In  stiff  tests  it  has 
shown  unusual  stability,  ease  of  control  and  maneuverability  .  . .  and  its 
adaptability  to  landing  condition — snow,  ice,  rough  terrain  and  water 
considered — has  amazed  experienced  pilots.  Flying  range  adequate 
for  all  reasonable  needs  .  .  .  motor  parts  extremely  easy  of  access. 


A  dependable  Warner  Scarab" 
speed  of  95  miles  per  hour  ...  a 
speed  of  41  ...  a  climb  of  650 
feet  per  minute  ...  a  cruising 
range  of  250  miles.  All  this  with 
a  useful  load  of  600  lbs. — per- 
formance aplenty. 
Naturally,  because  it  is  ideally 
suited  for  the  use  of  the  three 
great  air-minded  classes,  dealers 
who  sell  the  PRIVATEER  have 
entry  into  a  vast  market.  Just  as 
the  purchase  of  a  PRIVATEER  is 
a  good  investment  for  its  owner, 
so  is  a  territorial  appointment 
for  distribution  ...  for  Amphib- 
ions, Inc.  dealer  policy  provides 
a  liberal  profit  on  each  sale. 
For  complete  informatio 
ing  the  territorial  ape 
that  are  now  being  made,  write 


lotor  of  110  h.  p.  provides  a  high 
:ruising  speed  of  75  ...  a  landing 


PRIVATEER 

$5,80O(Fly-away  at  Factory) 
A.  T.  C.  370 
Weight  Empty,  1350  lbs. 
Gross  Weight,  1950  lbs. 

Standard  Equipment 
Warner  "Scarab"  110  h.  p. 
Paragon    Pusher  Propeller 
Heywood  Injection  Starter 
Low  Pressure  Tires 
Fuel  Level  Gauge 

Tachometer 
Oil  Thermometer 
Air  Speed  Indicator 
Altimeter,  Tools,  Anchor 
Rope,  Cockpit  Cover 
Fire  Extinguisher 


A 


MPHIBIONS,  INC 


GARDEN  CITY 


m  Bedford Y.M.CA. 
AVIATION  SCHOOL 


Half  Million  Dollar  School  .  . 

One  of  the  largest  and  most  successful 
in  the  East.  .  .  .  Sponsored  and  recom- 
mended by  many  of  the  most  famous 
figures  in  Aviation. 


COMPLETE 
MECHANICS 
COURSE 


The  most  comprehensive  aviation  mechanics 
course  in  the  country,  including  over  500 
hours  of  actual  instruction.  Course  includes 
building  and  repairing  engines,  fuselages, 
wings,  etc. — preparing  you  for  positions  in 
airplane  factories  or  flying  field  repair  shops. 


FLYING 
COURSE 


Taught  with  care  and  precision  by  licensed 
transport  pilots  using  government-licensed 
airplanes.  Includes  thorough  and  complete 
ground  instruction — preparing  you  for  pilot- 
license  examinations. 

Day  and  evening  sessions.  .  .  .  Comfortable 
dormitory  facilities  for  out-of-town  students, 
with  use  of  gymnasium  and  swimming  pool. 
.  .  .  Tuition  may  be  paid  in  easy  installments. 

^SUCCESS  COUPON— MAIL  TODAYS"  I 

THE  BEDFORD  Y.  M.  C.  A.  AVIATION  SCHOOL 
1115-1125  Bedford  Avenue,  Brooklyn,  New  York  City 
Please  send  me  free  illustrated  pamphlet  No.  25. 

(Check  course  in  which  interested) 

 Aviation  Mechanics 

 Flying  and  Ground  Instruction 


Name 
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(Continued  from  preceding  page) 
be  met  and  fought  far  away  from  their  objectives,  and 
that  the  best  of  defenses  may  let  a  load  of  destruction  slip 
through.  They  did  not  choose  to  contemplate  the  fact 
that  an  air  fight  does  not  confine  its  casualties  to  the  enemy 
fleet.  They  could  not  imagine  what  might  lie  behind  a 
raiding  air  force — the  submarines  harrying  our  shipping, 
the  gray  transports  seeking  a  landing,  the  airships  scout- 
ing the  seas  and  watching  for  a  weakness  in  our  defenses. 

Nor  did  they  worry  much  about  the  greed  and  envy, 
the  fears  and  jealousies,  the  madness  and  the  miseries  of 
which  wars  are  made,  though  these  are  still  rife  and  danger- 
ous in  a  world  which  will  not  learn  to  remember.  They 
did  not  admit  in  their  hearts  that  we  can  no  longer  keep 
clear  of  the  troubles  of  others  nor  sit  in  smug  safety 
behind  a  tariff  wall  and  the  open  sea. 

The  signs  of  the  times  were  in  the  sky  as  the  big  fleet 
went  by.  Most  of  us  missed  them.  We  admired  the  show 
and  wondered  what  it  cost.  We  invented  ingenious  de- 
scriptions for  a  flock  of  airplanes  flying  in  formation,  and 
enjoyed  the  thunder  of  machinery  which  filled  the  vaulted 
sky.  We  babbled  cheerfully  about  war,  without  remem- 
bering the  dread  and  danger  of  war. 

We  failed  in  one  other  respect  to  match  our  imaginations 
to  this  extraordinary  opportunity.  We  thought  too  much 
of  the  planes  and  too  little  of  the  men  flying  them.  And 
yet  every  aircraft  in  the  great  parade  was  only  a  weapon 
and  instrument  in  the  hands  of  a  man,  obeying  his  skill 
and  multiplying  his  strength  by  the  magic  of  machinery. 

The  fleet  itself  moved  and  maneuvered  under  command 
badly  or  well,  according  to  the  brains  that  directed  it.  The 
last  lesson,  indeed,  of  the  air  show  is  that  the  strength  of 
America  is  still  more  a  matter  of  men  than  of  machinery. 
And  in  answer  to  all  well-meaning  but  misguided  pacifists 
we  may  ask  whom  they  would  choose  to  trust  in  time  of 
emergency.  Would  they  prefer  the  street-corner  orators, 
the  pulpit  panhandlers,  the  pink-tea  journalists  who  seek 
peace  and  pursue  it  with  a  fountain  pen  or  typewriter? 
Or  would  they  entrust  their  lives,  their  fortunes  and  their 
sacred  honor  to  those  who  build  the  defenses  of  America 
and  keep  them  fit  and  ready  for  use? 

The  flight  has  passed  by  and  the  birds  have  gone  back 
to  roost.  Baseball  is  at  mid-season,  and  we  are  still  look- 
ing for  a  heavy-weight  champion.  The  depression  con- 
tinues, though  we  gradually  grow  used  to  it.  Hot  weather 
sends  us  to  the  mountains  and  seashore  if  we  can  afford 
it,  and  to  the  icebox  and  soda  fountain  if  we  can't.  There 
is  much  on  our  minds,  indeed,  and  most  of  it  of  no  im- 
portance. 

But  we  should  all  sleep  sounder  at  night  because  of  the 
big  parade.  It  was  not  war,  nor  did  it  prophecy  war.  But 
it  proved  that  if  war  should  come  the  Army  of  the  United 
States  will  not  be  altogether  lacking  in  the  wings  of  war 
nor  the  ability  to  use  them. 

CAMPAIGNERS  ALOFT 

(Continued  from  page  46) 
the  insects  and  a  couple  of  speakeasies — we'll  have  these 
until  the  end. 

However,  waging  war  on  war  by  destroying  our  own 
defenses  while  other  nations  develop  armament,  merely 
means  that  we'll  be  rubbed  out  before  our  time.  If  go 
we  must,  let  us  defer  our  departure  as  long  as  possible. 
And  the  way  to  defer  it  is  not  to  render  ourselves  helpless 
against  aggression.  The  fact  that  the  rabbit  is  a  natural 
born  pacifist  who  refuses  to  fight  with  the  fox  fails  to 
inspire  the  fox  with  any  feeling  of  magnanimity.  All  that 
(Continued  on  following  page) 
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LEARN 
TO  FLY 

For  Sport 
and  Business 


WRITE  FOR 

FREE 
BOOKLET 


CURTISS-WRIGHT  FLYING  SERVICE, 
29  West  57th  St.,  New  York  City. 

Please  send  me  your  new  free  booklet  de- 
scribing Curtiss-Wright  Flying  Courses. 


Name   Age. 

Address   Phone  

City   State  


Curtiss-Wright  Flying  Service  is  the  world's  oldest  and 
greatest  flying  organization.  It  is  backed  by  20  years  of 
experience  training  competent  pilots. 

Over  3,600  students  learned  to  fly  in  the  nation-wide 
chain  of  Curtiss-Wright  Flying  Schools  during  1930.  Not 
a  single  student  has  ever  been  seriously  injured  in  the 
famous  Fledgling,  training  plane. 

When  you  finish  Curtiss-Wright  training,  you  will  be 
recognized  by  the  Aviation  Industry  as  an  accomplished 
pilot.  You  will  be  given  preference  as  an  applicant  for 
employment  in  all  Curtiss-Wright  activities.  Mail  coupon 
for  free  booklet. 


CURTISS-WRIGHT  FLYING  SERVICE,  29  WEST  57th  STREET,  NEW  YORK  ■ 

We  have  furnished,  through  our  mills  operated  by 
the  Oriental  Lumber  Co.,  all  the  Spruce  used  in 

COLONEL  LINDBERGH'S  LOCKHEED  SIRIUS 

in  which  he  and  Mrs.  Lindbergh  plan  to  fly  to  the  Orient 

and  in 

POST  AND  CATTY'S  LOCKHEED  VEGA 

in  which  they  are  attempting  to  better  the  Graf  Zeppelin's  round-the-world 
record. 


THIS  organization  has  supplied  Spruce  to  the  aircraft  in- 
dustry since  before  the  World  War  and  has  grown  with 
the  industry  since.  Besides  furnishing  a  good  proportion  of  the 
aircraft  Spruce  used  in  the  United  States,  we  have  supplied 
large  quantities  to  foreign  manufacturers  for  military  and 
commercial  use. 

PACIFIC  LUMBER  AGENCY       Aberdeen,  Washington 
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ACCESSIBILITY 


WARNER  and 

SCINTILLA 

AIRCRAFT  MAGNETOS 

The  Warner  Aircraft  Corporation  uses 
Scintilla  Aircraft  Magnetos.  They  write: 
"We  have  experienced  no  trouble  with 
them;  some  of  our  Scintilla-equipped  en- 
gines having  had  as  many  as  2000  hours 
flying  time."  Thus  has  Scintilla  done  its 
job  unfailingly  for  Warner,  as  it  has  for 
practically  all  leading  aircraft  engines. 
Dependable  performance  always — you 
can  be  sure  of  that. 


SCINTILLA  MAGNETO  CO. 

SIDNEY,  N.  Y. 


INC. 


Contractors  to  the  U.  S. 


(Subsidiary  of  Bendix 
Aviation  Corporation  ) 
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(Continued  from  preceding  page) 
pacifism  gets  the  rabbit  is  a  reserved  seat  inside  the  fox. 
The  thing  that  keeps  the  rabbit  with  us  is  not  his  pacifism 
but  the  fact  that  he  doesn't  believe  in  birth  control.  If 
Margaret  Sanger  ever  educates  him,  he's  a  goner. 

However,  humanity,  mean  and  ornery  as  it  may  be,  has 
a  habit  of  solving  problems  and  surmounting  difficulties. 
For  instance,  we're  flying  now  over  the  hills  of  Pennsyl- 
vania. Only  a  few  years  ago  it  was  a  physical  impos- 
sibility to  go  above  them.  We  walked  or  drove  over  or 
around  them,  or  tunnelled  under  them.  They  were  a  real 
difficulty  to  our  transportation.  Even  today  we  have  no 
automobile  road  or  railroad  running  in  a  direct  line  be- 
tween Columbus,  Ohio,  and  New  York  City.  We'll  never 
have  one.  Yet  we  have  a  path  in  the  air  that  is  level  and 
straight,  and  the  hills  that  we  used  to  consider  such  a  bar- 
rier are  not  even  an  air  bump  under  our  wings. 

Well,  well — enough  of  this  moralizing.  The  pacifist 
propaganda  had  a  certain  effect  upon  the  maneuvers.  So 
many  timid  souls  wrote  in  begging  that  no  airplanes  should 
be  dropped  on  them  that  G.H.Q.  decided  that  at  Chicago 
the  planes  should  fly  rather  far  out  over  the  lake  so  as  not 
to  wake  up  some  of  the  old  ladies  with  the  roar  of  the 
motors.  The  review  went  past  about  two  miles  away. 
This  led  to  several  faulty  assumptions  on  the  part  of  the 
populace.  For  instance,  it  was  rumored  that  the  Army 
didn't  want  to  give  any  bombing  information  to  Al  Capone 
• — he  has  enough  now.  Then  another  rumor  spread  that 
the  Army's  maneuvers  were  actually  controlled  by  an  old 
admiral  sitting  in  a  wheel  chair  on  a  battleship  miles  out 
in  Lake  Michigan.  I  asked  General  Fechet  if  there  was 
any  truth  in  that  one,  but  he  said  no.  I  don't  believe  it 
possible  an  Admiral  would  ever  get  that  far  away  from 
Washington,  anyhow. 

I'm  having  a  hard  time  writing  this  contribution  to  the 
higher  criticism,  because  every  now  and  then  one  of  these 
newshounds  takes  the  paper  out  of  the  machine  and  reads 
it,  hunting  for  ideas,  I  suppose.  But  I've  fooled  them — 
I'm  not  putting  any  ideas  in.  And  it's  hard  to  write  with 
the  wonderful  scenery  of  Pennsylvania  sliding  back  under 
our  wings.  We  have  a  sunny,  hazy  day :  soft,  mellow  sun- 
light laid  over  the  brown  and  green  fields,  a  restful,  dreamy, 
languid  glow  of  light,  spread  like  a  kindly  benediction  on 
the  warm  earth.  Sort  of  day  you're  really  thankful  to  be 
alive.  You  know,  I  don't  even  resent  a  Republican  today. 
Speaking  of  them,  I've  just  glanced  at  our  two  Congress- 
men. They're  snoozing  away  as  comfortably  as  they  ever 
do  in  Washington.  Like  Simmons  beds,  they're  built  for 
sleep. 

I  wish  you  six  faithful  readers  were  here.  There's 
lots  of  room  on  this  great  airliner,  for  we  have  only  nine- 
teen aboard.  Room  for  you  valued  six,  and  seven  more. 
And  when  I  first  started  flying  the  greatest  number  that 
any  airplane  had  carried  was,  I  believe,  three!  We  had 
700  gallons  of  gasoline  aboard  when  we  started  from 
Columbus.  Over  two  tons  of  gasoline  alone,  not  counting 
Sherman  Altick  and  the  rest  of  us!  As  we  rumble  along 
over  this  good  old  world  we  have  relieved  the  surface  of 
the  earth  of  some  \2l/2  tons,  including  Mr.  Altick.  There's 
progress  for  you. 

Well,  I've  done  enough  for  you  six  lads  for  one  day. 
All  the  other  producers  of  doubtful  literature  have  stopped 
work  and  are  examining  Pennsylvania,  so  I  shall  examine 
it  too.  We  are  flying  over  the  upper  reaches  of  the 
Potomac  River.  Poor  thing,  if  it  only  realized  what  it 
had  to  pass  in  Washington  it  would  turn  around  and  run 
{Continued  on  following  page) 
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New  Home  of  Heath 

Greater  production^ 
Greater  Yalne  ^ 


May  FIRST  was  moving  day 
for  Heath  too.  Settled  in  its  new  large 
plant  in  Niles,  Michigan,  Heath  now  has 
greater  production  space  which  means 
greater  values  with  the  same  fine  quality, 
performance  and  reliability.  Heath  guar- 
antees to  continue  its  leadership  in  the  light 
plane  field — leadership  based  on  22  years' 
experience;  leadership  which  enables  you  to 
fly  Heath  planes  for  Ic  per  mile  with  a 
surprisingly  low  first  cost! 


HEATH  AIRCRAFT 

CORPORATION 

DEPT.  D-7,  NILES,  MICHIGAN 


A  COMPLETE 

GLIDER  SERVICE 

from  the  primary  "Rhon  Ranger"  to  the  latest  soarer, 
"Challenger  C-3."  Safety,  performance  and  beauty  are  out- 
standing qualities  of  MEAD  ships;  they  are  easy  to  build  and 

easy  to  fly;  they  are  known  and  flown  the  world  over. 


"Rhon  Ranger":  Complete  Construction  Kit   $89.50 

or  in  six  shipments  averaging  $15.00  each 

"Challenger    Streamline    Kit"    [converts    the  "Rhon 

Ranger")    $44.00 

"Challenger  C-l":  Complete  Kit   $131.00 

or  in  six  shipments  averaging  $22.00  each 

We  carry  a  large  stock  of  aircraft  materials  of  all  kinds. 
Send  10c  today  for  catalogs  and  descriptions  of  our  ships 
and  supplies. 

MEAD  GLIDERS 

Dept.  A 1-0         12  So.  Market  St.        Chicago,  III. 


The  MARSHALL 
Flying  School 

(INCORPORATED  AND  ESTABLISHED  1923) 

Improved  Courses 
at  New  Low  Rates 

SPECIAL  10-HOUR  FLYING  COURSE 

including  7  weeks'  mechanic's  course  and  solo  flight  *  i  rn 

if  student  is  capable   ▼  1  OU 

10  hours  of  flight  instruction,  including  solo  flights  *  i 

if  capable    *  1  /U 

PRIMARY  AVIATION  COURSE 

20  hours'  flight  instruction  and  7  weeks'  mechanic's  *07C 
course  with  solo  time  as  capable   '  3 

DEPARTMENT  OF  COMMERCE— PRIVATE 
PILOT'S— SPORTSMAN'S  COURSE 

25  hours — necessary  dual  and  solo  flight  instruction  to  qualify 
for  Department  of  Commerce  Private  Pilot's  license,  *^  i  r- 
7  weeks'  mechanic's  course   $3  10 

50-HOUR  FLYING  COURSE 

with  instruction  in  advanced  flying,  solo  as  capable  *rrrt 
and   complete    12   weeks'    mechanic's   course   $OOU 

DEPARTMENT  OF  COMMERCE— LIMITED 
COMMERCIAL  PROFESSIONAL  COURSE 

60  hours — necessary  dual  and  solo  flight  instruction  to  qualify 
for  Department  of  Commerce  Limited  Commercial  Pilot's  license, 
complete  12  weeks'  mechanic's  course,  advanced  flight  #i  rn 
instruction  and  training   $OOU 

TRANSPORT  COURSE 

200  hours  of  dual,  check  and  solo  advanced  flight  instruction; 
complete  12  weeks'  mechanic's  course  with  special  advanced 
instruction  in  meteorology,  navigation  and  map  *  i  OC/\ 
reading    $  I  YOU 

SOLO  FLYING 

A  special  inducement  to  students  completing  courses:  Unlimited 
solo  time  on  new  production  planes  with  air  cooled  &-j  jrn 
motors,  per  hour    T'  »3y 

MECHANIC'S  COURSE 

375  hours'  scientifically  arranged  instruction,  lectures  and  prac- 
tical work  on  modern  radial,  air  cooled  and  water  cooled  engines 
and  52  pertinent  subjects,  qualifying  students  for  Department  of 
Commerce  engine  mechanic's  airplane  mechanic's  licenses,  upon 
student  passing  Air  Commerce  Regulations  require-  t/LO 
ments    <f»OU 

WELDING  COURSE 

100  hours'  light  and  heavy  metals,  fabrication,  cutting,  steel, 
aluminum  and  alloys,  with  complete  mecbanic's  course,  <t  I  OC 
including   electric  welding  $  •  ^O 

ROOM  AND  BOARD 

$6.50 
PER  WEEK  AND  UP 

INSTRUCTION  PROVIDED  OR  DEPOSIT  REFUNDED 

Practical  instruction  in  stock  control  and  aircraft  production 
in  the  modern  Nicholas-Beazley  Aircraft  factory 

FOR  FULL  PARTICULARS  Ik  A  160  NORTH  ENGLISH  ST. 
WRITE  THE  SCHOOL  IV/ 1  MARSHALL,  MISSOURI 
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back  up  hill.  But  there  it  is,  winding  off  into  the  distance. 
It's  a  very  devious  river — -just  the  sort  of  river  you'd  ex- 
pect to  run  past  Washington.  Ahead  is  Philadelphia — 
another  mystery  like  the  pyramids.  Millions  have  looked 
at  the  pyramids  and  Philadelphia  and  wondered  how  they 
came  into  being. 


WANTED:  By  well  established  airplane  manufacturer- 
test  pilot  with  engineering  training.  Man  with  Brooks  and  Kelly 
Field  Army  training  preferred.  Give  full  particulars  on  types  of 
airplanes  flown,  with  time  in  each.  Also  give  full  particulars  of 
engineering  education  and  experience  if  any.  Graduate  aeronautical, 
civil  or  mechanical  engineer  preferred.  Address  reply  Box  731, 
AERO  DIGEST,  220  West  42nd  St.,  New  York  City. 


|!|0C-O(jf  '3k  HOSE  CUMP 

\    ,«««.,.,  *  wjt|,  foe  Thumb  Screw 


The  Standard  Equipment 
Hose  Clamp  of  the  Air- 
plane and  Automotive 
Industry. 
For  Aircraft  Specify  No.  745 
Carried  by  Dealers  Everywhere 

WITTEK  MFG.  CO. 
4300  W.  24th  Place 


CLEAR 

NIXONOID 

for 

WINDSHIELDS 

NIXON  NITRATION  WORKS      Nixon,  N.  J. 


Here  I  am,  a  week  later,  amid  the  peaceful  seclusion 
of  Fallen  Arches.  The  roar  of  the  First  Provisional  Air 
Division  has  died  away  in  the  distance,  and  all  I  hear  now 
is  the  dull  monotone  of  surf  breaking  on  the  beach,  and 
the  strident  tones  of  the  lady  over  the  way  berating  her 
progeny.    The  old  campaigner  is  back  from  the  wars. 

As  a  war  correspondent  I  enjoyed  the  privilege  of  flying 
with  the  11th  Bombardment  Squadron  which  hails  from 
Rockwell  Field,  California,  under  the  command  of  Lieuten- 
ant C.  H.  Howard.  I  was  with  them,  in  a  wing  nacelle 
of  a  Curtiss  Condor,  as  they  "bombarded"  Boston  and 
Atlantic  City.  I  was  still  with  them  when  the  95th  Squad- 
ron of  Boeing  Pursuits  dived  on  them  in  nights  of  six — a 
remarkable  demonstration  of  pursuit  attack  on  bombers. 
Diving  at  over  200  miles  an  hour,  those  venomous  little 
ships  came  straight  at  us,  and  when  they  pulled  out  of  their 
dive  on  one  occasion  I'll  swear  they  weren't  25  feet  above 
the  last  ship  in  our  squadron.  I'm  rather  glad  I'll  be  too 
old  to  do  any  bombing  in  the  next  war.  I  realize  now 
that  we  ancient  bombers  of  1917-18  had  an  easy  time  of  it. 

Below  us  were  the  attack  ships,  Curtiss  Falcons,  sup- 
positionally  armed  with  six  machine  guns,  four  firing  ahead, 
and  two  handled  by  the  gunner  in  the  rear  cockpit.  What 
a  sight  it  was  to  sit  in  the  bombers  and  watch  the  pursuits 
drop  from  the  sky  and  dive  on  that  squadron  of  attack 
ships,  flying  so  closely  that  at  times  the  wing-tip  of  one 
Falcon  was  nestled  in  between  the  wing  and  tail  of  the  next 
ship.  If  an  attack  pilot  gets  an  itch  in  the  back  of  his 
neck,  he  signals  the  nearest  ship  which  slides  in  and 
scratches  his  neck  with  a  wing-tip.  I  saw  that  done  several 
times. 

The  precision  flying  of  all  the  squadrons  was  remarkable, 
but  what  impressed  me  most  was  the  way  the  pilots  handled 
those  great  bombers.  Size  considered,  they  flew  as  closely 
as  did  the  pursuit  ships.  A  favorite  stunt  was  to  rest  the 
tail  wheel  of  the  bomber  ahead  in  the  front  cockpit  of  the 
bomber  behind — or  nearly  so.  I  looked  behind  me  on  one' 
occasion  and  felt  a  distinct  chill  pass  over  me  as  I  saw  the 
propellers  of  the  Conquerors  sawing  away  scarcely  a  dozen 
feet  from  our  tail!  But  I  soon  got  used  to  these  tactics 
and  had  such  confidence  in  the  skill  of  the  pilots  that  I 
forgot  to  get  nervous  when  a  wing  tip  slid  near  us. 

The  maneuvers  were  held  to  supply  answers  to  various 
problems  that  would  present  themselves  in  a  war,  and 
the  answers  were  supplied.  Now  the  staff  knows  precisely 
what  it  can  do  and  cannot  do  with  an  air  division.  It  can 
do,  it  appears,  considerably  more  than  the  most  optimistic 
believed  actually  could  be  done.  That  672  airplanes  could 
be  flown  a  total  of  over  3,000,000  miles  with  no  major 
mishaps  seemed  too  much  to  expect.  But  it  was  accom- 
plished. That  the  involved  maneuvers  of  such  a  vast  num- 
ber of  planes  could  be  carried  out  with  every  airplane  ac- 
counted for  and  under  control  every  minute  seemed  im- 
possible. But  that  was  done.  By  radio  the  general  staff, 
on  the  ground  or  in  the  air,  could  direct  the  movements 
of  every  one  of  those  672  airplanes.  They  moved  them 
about  as  they  would  move  markers  on  a  map.  It  was 
wonderful. 

Too  much  credit  cannot  be  given  Brigadier  General 
Benjamin  D.  Foulois  and  his  capable  staff  for  their  plan- 
ning and  execution  of  those  maneuvers.  If  anything  had 
gone  wrong,  General  Foulois  would  have  been  blamed. 
Everything  went  off  triumphantly,  and  therefore  the  credit 
should  go  to  him.  He  has  demonstrated  beyond  a  shadow 
of  a  doubt  his  fitness  to  succeed  General  Fechet  when  that 
great  air  commander  retires.  We  are  certainly  fortunate 
(Continued  on  follozving  page) 
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Equipped  with 

LUNKENHEIMER  FITTINGS 


%  AERO 


AERQNCA  COLLEGIA 


2HI  LUNKENHEIMER  £2 

^-"quality"— - 
CINCINNATI,  OHIO.  U.S.  A 


EXPORT  DEPT.  318-322  HUDSON  ST,  NEW  YORK 


INTERNATIONAL  AIR  GUIDE 


The  outstanding  work  on 
International  Aviation 


English 


in  three  languages 

French 


German 


1200  pages,  10  by  12%  inches 

New  loose-leaf  binding,  enabling  the  reader 
to  insert  alterations  as  soon  as  they  are 
published. 

Dealing  with  all  subjects  interesting: 

PILOTS,  PASSENGERS, 
AIR  CARRIERS 

400  pages  of  Maps,  mostly  in  colors 

Air  routes  —  Itineraries  —  Operating  Com- 
panies' routes  —  Signals  and  markings  — 
Prohibited  Areas  —  Meteorology,  etc. 

THE  WORLD'S  AIRPORTS 

Classified  by  country  and   in  alphabetical 
order. 

Essential  to  all  those  interested  in  Aero- 
nautics. 

Price:  $7.50 

INTERNATIONAL  AIR  GUIDE 

2,  Rue  Des  Italiens 

PARIS,  FRANCE 


Obtainable -m 
Rolls, Sheets  or 
Cut  Gaskets.. 
from  your...,, 
Victor  Jobber 


VICTOR  MFG.  &  GASKET  CO. 

5750  Soosevelt  Road  ..  Chicago 
WORLD'S     LARGEST     GASKET  MANUFACTURER 
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(Continued  from  preceding  page) 
to  have  two  such  men  directing  the  Army  Air  Corps. 

These  maneuvers  have  taught  us  much.  Not  the  least 
valuable  demonstration  was  to  how  great  an  extent  the 
military  air  forces  of  the  country  will  be  dependent  in 
time  of  war  upon  the  facilities  developed  by  commercial 
aviation  in  time  of  peace.  Without  the  airports  made  pos- 
sible by  commercial  air  needs,  a  war  would  find  us  utterly 
unable  to  concentrate  a  great  military  air  force  where  it 
was  needed.  If  you  recall  an  article  on  aerial  invasion 
that  we  published  a  few  months  ago,  you  will  realize  how 
necessary  it  is  that  we.  should  have  facilities  for  handling 
great  numbers  of  war  planes,  concentrated  in  certain  areas 
to  repel  invasion.  The  planes  must  be  able  to  fly  from 
airport  to  airport  across  the  country,  where  they  may  be 
assured  of  adequate  service.  In  all  areas  most  vulnerable 
to  attack  there  must  be  landing  and  servicing  facilities 
capable  of  looking  after  one  or  even  more  air  divisions. 
These  can  be  supplied  at  a  reasonable  expenditure  only  by 
commercial  aviation  rendering  a  commercial  service  that 
the  public  is  paying  for.  Failing  that,  the  government 
must  supply  adequate  landing  facilities  at  strategic  points. 

The  residents  of  cities  that  witnessed  this  demonstration 
should  now  have  some  idea  of  what  must  happen  to  them 
if  an  air  division  flying  over  them  in  time  of  war  is  the 
enemies',  and  not  their  own.  Yet  I  doubt  if  they  under- 
stand. Airplanes  do  not  look  as  deadly  as  they  are.  The 
citizen  does  not  seem  able  to  realize  that  an  enemy  air 
division  the  size  of  this  one  could  deluge  New  York  City 
with  100,000  pounds  of  bombs  in  one  flight  and  could  fire 
2,000,000  shots  per  minute  with  machine  guns.  If  such 
an  invasion  occurred,  what  hope  would  there  be  for  the 
millions  in  New  York?  As  the  survivors  of  the  first  raid 
started  to  clear  out,  they  would  make  the  exodus  of  the 
Children  of  Israel  from  Egypt  look  like  an  Elks'  picnic 
from  Sauk  Center. 


NEW  OPERATING  BASE  AND  GENERAL  OFFICES  OF  TRANSCON- 
TINENTAL AND  WESTERN  AIR.  INC.  AT  MUNICIPAL  AIRPORT, 
KANSAS  CITY,  MO.  BUTLER  STEEL  AND  STUCCO  HANGAR  IN 
FOREGROUND. 


COMPLETENESS,  economy  in  acquiring,  economy  in  main- 
tenance, fire  safeness,  speed  in  erection,  appearance,  and 
structural  qualities  which  make  for  permanence,  yet  which 
permit  enlarging  or  taking  down  and  re-erection— all  these  are 
Butler  Ready-made  Hangar  characteristics.  Their  sum  total  is 
the  common  sense  solution  of  the  airplane  sheltering  problem. 
Sizes  range  from  the  large  airport  types  with  clear  spans  of  80 
feet  or  more  down  to  the  individual  T-shaped,  round  or  gable 
roof  hangars  for  any  size  airplane.  Air  stations  along  transport 
lines,  flying  school  hangars  and  training  quarters,  plant  buildings 
for  aircraft  factories,  ground  equipment  and  material  ware- 
houses and  repair  shops  are  some  of  the  many  other  air  industry 
purposes  served  by  Butler  Ready-made  Steel  Buildings.  Butler 
designs  include  combinations  of  steel  and  stucco  and  steel 
and  brick  veneer. 

BUTLER   MANUFACTURING  COMPANY 

1234  Eastern  Ave.  934  Sixth  Ave.,  S.E. 

KANSAS     CITY,     MO.  MINNEAPOLIS,  MINN. 

Send  information  and  proposal  on  Ready-made  Steel  Q  Individual  Hangar. 

Sire    x    feet;  □  Commercial  Hangar,  Size    x    feet. 

Remarks   

Firm  Name  

By   ;  

Address   State   


MORE  ALTITUDE  FLIGHTS 

(Continued  from  page  37) 
professional  parachute  jumper,  who  took  off  with  pilot  O. 
M.  Mosier  in  a  Lockheed  Vega  cabin  monoplane  which 
was  powered  with  a  Pratt  and  Whitney  "Wasp"  motor  of 
425  H.P.  After  a  long  climb,  during  which  most  of  the 
oxygen  supply  was  consumed,  a  parachute  jump  was  made 
with  the  sealed  barograph  strapped  securely  to  the  body  of 
the  jumper.  Soon  after  jumping  Donohue  was  reported 
to  have  lapsed  into  unconsciousness,  due  to  lack  of  oxygen, 
and  the  latter  part  of  the  descent  was  made  in  a  semi-con- 
scious condition.  A  landing  was  made  3  miles  east  of  the 
Municipal  Airport,  where  the  jumper  was  picked  up  by 
some  passing  motorists,  hardly  conscious  and  bleeding  at 
the  nose.  Tests  on  the  barograph  showed  a  minimum  pres- 
sure of  326  millimeters  of  mercury,  which  is  equivalent  to 
6,453  meters,  or  to  21,171  feet.  This  proved  to  be  the 
loftiest  parachute  jump  made  during  the  year. 

On  September  13th,  Mrs.  Signe  Smith,  with  E.  Stewart 
as  the  pilot,  took  off  from  Rosecrans  Field,  St.  Joseph, 
Missouri,  in  a  Bird  landplane  which  was  powered  with  a 
Wright  Whirlwind  motor  of  165  H.P.,  for  a  parachute 
jump  from  maximum  altitude.  The  jump  was  made  after 
a  climb  of  approximately  2  hours.  Some  time  later  Mrs. 
Smith  made  a  safe  landing  in  the  bottom  lands  of  the  102 
river,  northeast  of  St.  Joseph.  The  barograph,  when  of- 
ficially tested,  showed  a  minimum  pressure  of  379  milli- 
meters of  mercury,  which  is  equivalent  to  5,381  meters, 
or  to  17,654  feet.  This  was  an  altitude  record  for  a 
women's  parachute  jump. 
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During  the  period  September  21  to  October  5,  the  first 
National  Soaring  Contest  was  held  at  Elmira,  New  York. 
Here,  above  an  amphitheater  of  hills  rising  from  600  to 
800  feet  in  height,  some  surprising  altitude  marks  were 
established.  The  greatest  elevation  was  attained  by  Wolf 
Hirth  on  October  4  in  his  German  Kegel  sailplane.  The 
barograph  carried  in  his  ship,  when  tested,  showed  that  a 
pressure  change  from  728  to  650  millimeters  of  mercury 
had  taken  place,  corresponding  to  take-off  and  maximum 
altitude  respectively.  This  change  was  equivalent  to  an 
altitude  above  the  starting  point  of  909  meters  or  2,982 
feet.  The  performance  is  eligible  for  recognition  only  as 
a  record  credited  to  Germany. 

Warren  Eaton,  piloting  a  Baker-McMillen  Cadet  II, 
a  utility  glider  of  thirty-four-foot  span,  achieved  the  next 
greatest  altitude,  establishing  an  American  record.  Tests 
on  the  recording  instrument  showed  a  maximum  altitude 
above  the  starting  point  of  730  meters,  which  is  equivalent 
to  2,409  feet. 

Jack  O'Meara,  flying  a  similar  ship,  was  not  far  behind 
with  an  altitude  of  621  meters  above  the  starting  point, 
which  is  equivalent  to  2,037  feet. 

Wallace  Bachus,  flying  a  Franklin  utility  glider  of  thirty- 
six-foot  span,  was  reported  to  have  attained  an  altitude 
comparable  to  that  made  by  Eaton  and  O'Meara,  but  un- 
fortunately a  poor  barograph  trace  and  lack  of  its  iden- 
tification prevented  official  recognition. 

On  October  20,  Mrs.  Marion  E.  Conrad  made  a  flight 
from  Port  Washington,  Long  Island,  New  York,  in  a 
Savoia-Marchetti  seaplane  powered  with  a  Kinner  engine 
of  125  horsepower.  At  the  maximum  altitude  attained  the 
temperature  recorded  in  the  barograph  by  means  of  a  bi- 
metal coil  was  — 7°C  (+19°F).  The  instrument,  when 
tested  at  this  temperature,  showed  a  minimum  pressure  of 
451  millimeters  of  mercury,  which  is  equivalent  to  4,103 
meters,  or  to  13,461  feet.  This  performance  established  a 
women's  record  for  altitude  in  a  seaplane. 

On  the  afternoon  of  October  26,  Paul  Clough,  a  school 
boy  of  Mineola,  N.  Y.,  took  off  from  Roosevelt  Field,  Long 
Island,  in  an  Aeronca  light  landplane,  a  ship  of  the  fourth 
category.  The  monoplane  was  powered  with  a  two-cylinder 
Aeronca  motor  of  thirty  horsepower.  After  a  steady  climb 
for  nearly  two  hours,  the  maximum  altitude  was  reached 
with  the  ship's  altimeter  indicating  11,800  feet.  The  tem- 
perature of  the  air  then  observed  by  the  pilot  was  -{-9°F. 
The  return  was  made  in  about  a  half-hour,  with  a  perfect 
landing  at  the  home  airport.  The  barograph,  when  official- 
ly tested,  showed  that  a  minimum  pressure  of  507.5  mil- 
limeters of  mercury  had  been  reached,  which  is  equivalent 
to  3,208  meters,  or  to  10,525  feet.  This  was  a  recognized 
American  record. 

On  November  17,  M.  S.  Smith  took  off  from  Union 
Airport,  Lincoln,  Nebraska,  in  a  Lincoln  cabin  monoplane 
powered  with  a  Kinner  engine  of  125  horsepower.  A  steady 
climb  was  made  to  maximum  altitude.  Official  tests  on 
the  barograph  showed  that  a  minimum  pressure  of  342.5 
millimeters  of  mercury  had  been  reached,  which  is  equiv- 
alent to  6,005  meters,  or  to  19,701  feet. 

On  December  28,  Miss  Juanita  Burns  took  off  from  the 
municipal  airport  at  Los  Angeles,  California,  in  an  Aircub 
landplane,  powered  with  a  Lambert  motor  of  ninety  horse- 
power. After  climbing  for  about  two  hours,  the  maximum 
altitude  of  the  ship  was  attained.  An  excellent  trace  was 
made  on  the  barograph  chart,  which  after  tests  showed  a 
minimum  pressure  of  356.5  millimeters  of  mercury,  which 
is  equivalent  to  5,821  meters,  or  to  19,098  feet. 

(Continued  on  following  page) 


PARKS  AIR  COLLEGE 
ADOPTS  CABIN  WACO 
"MODEL  C" 


Hereafter,  Parks  students  will  obtain  flight 
instruction  with  enclosed  cabin  comfort, 
in  the  WACO  "Model  C"  which  Oliver  L. 
Parks  describes  as  "the  neatest  performer 
I've  found;  so  good  that  Parks  students 
must  have  it"  .  . .  for  such  ease  of  control, 
unobstructed  visibility,  unprecedented  ap- 
titude for  quick  take-offs  and  short  land- 
ings have  never  before  been  associated 
with  any  cabin  airplane  .  . .  and  especially 
one  adapted  to  the  limitation  of  fledging 
flyers!  •  Isn't  all  this  significant  to  you, 
too?  Moreover,  your  use  of  an  airplane 
will  scarcely  be  restricted  to  short  hops  in 
close  proximity  to  complete  airport 
facilities.  The  more  reason  why  your 
choice  should  be  a  WACO!  For  then, 
wherever  you  set  down,  WACO  service 
is  at  your  beck  and  call.  This  service 
factor  is  an  item  that  doesn't  appear  in 
WACO  specifications.  But  don't  overlook 
it  in  making  your  selection  .  .  .  whether 
your  need  be  for  110  or  300  H.  P.  .  .  . 
for  an  open-cockpit  or  a  cabin  WACO. 


The  complete  WACO  line  ranges  from  $4450  to  $8525 
with  Heywood  starters  standard  equipment  on  all  models. 

Deferred  payments  can  be  arranged.  And  pur- 
chase of  a  new  WACO  includes  any  needed 
instruction.    See  your  distributor  for  details. 

THE   WACO    AIRCRAFT   COMPANY,   TROY,  OHIO 
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XC  means  cross  country 
flying.  This  XC  training 
that  you  get  at  AIRTECH 
will  make  you  a  better 
pilot. 

When  your  Airtech 
flying  instructor  writes 
"XC  100  miles"  in  your 
log  book,  it  means  that 
you  are  a  finished  air- 
man. Diversified  train- 
ing,— over  lofty  Western 
mountains,  down  by  the 
blue  Pacific,  in  the  hot, 

rare  air  of  the  desert  

night  and  day  flying, .... 
in  various  types  of 
modern  aircraft,  is  why 
AIRTECH  graduates  are 
better  pilots. 


Send  the  coupon  today.  It  will  bring  you  complete  information 
about  the  five  courses  available  at  the  First  Western  school  to 
receive  COMPLETE  Department  of  Commerce  approval. 


Send  my  copy  oF  Airfax  and  complete  information  about  your  advanced  training 


AIRTECH 

Lindbergh     Field,    San     Diego,  California 


(Continued  from  preceding  page) 
On  January  4,  1931,  Kenneth  W.  Scholter  made  a  flight 
from  Issoudun  Airport,  Hudson,  Ohio,  in  an  Aeronca  land- 
plane  equipped  with  an  Aeronca  motor  of  thirty-five  horse- 
power. Tests  on  the  barograph  showed  a  minimum  pressure 
of  369.5  millimeters  of  mercury,  which  is  equivalent  to 
5,564  meters,  or  to  18,254  feet.  This  altitude  would  have 
been  officially  recognized  as  a  record  in  the  light  land- 
plane  class  if  a  smoked  chart  had  been  used  on  the  baro- 
graph drum  as  required  by  F.  A.  I.  regulations  instead 
of  ink  on  a  paper  chart. 

On  March  6,  Miss  Ruth  Nichols  took  off  from  the 
Jersey  City  Airport,  New  Jersey,  in  a  Lockheed  Vega  land- 
plane  powered  with  a  Pratt  and  Whitney  supercharged 
Wasp  of  450  horsepower.  A  steady  climb  was  made  to 
maximum  altitude  which  was  attained  in  approximately  one 
hour.  The  barograph,  when  tested,  showed  a  minimum 
pressure  of  232.5  millimeters  of  mercury,  which  is  equiv- 
alent to  8,761  meters  or  to  28,743  feet.  This  flight  was  suc- 
cessful in  establishing  a  new  world  altitude  record  for 
women. 

Otn  March  13,  Miss  F.  G.  Renner  made  a  flight  from 
Robbins  Field,  Stow,  Ohio,  in  a  Waco  landplane  equipped 
with  a  Wright  J-6  engine  of  240  horsepower.  At  the 
maximum  altitude  attained,  a  record  strut  thermometer 
indicated  a  free-air  temperature  of  ■ — 42°C  ( — 43.5°F). 
The  barograph  when  tested  showed  a  minimum  pressure  of 
275.5  millimeters  of  mercury,  which  is  equivalent  to  7,617 
meters,  or  to  24,990  feet. 

On  April  8,  Miss  Amelia  Earhart  took  off  from  Pit- 
cairn  Field,  Willow  Grove,  Pennsylvania  in  a  Pitcairn 
PCA-2  Autogiro,  equipped  with  a  Wright  J-6  engine  of 
300  horsepower.  Two  flights  were  made  on  the  same  day. 
The  barograph  when  tested  for  maximum  altitude  showed 
a  minimum  pressure  of  367  millimeters  of  mercury,  which 
is  equivalent  to  5,613  meters,  or  to  18,415  feet. 

On  April  9,  Miss  Elinor  Smith  took  off  from  Roosevelt 
Field,  Long  Island,  in  a  Bellanca  monoplane  equipped  with 
a  Pratt  &  Whitney  supercharged  Wasp  of  450  horsepower. 
The  barograph,  when  tested,  showed  a  minimum  pressure 
of  276  millimeters  of  mercury,  which  is  equivalent  to  7,605 
meters,  or  to  24,951  feet. 

On  April  12,  Kenneth  W.  Scholter  repeated  his  altitude 
attempt  of  January  4  at  Detroit,  Michigan,  in  an  Aeronca 
landplane  powered  with  an  Aeronca  motor.  On  this  occa- 
sion a  barograph  with  a  smoked  chart  was  carried  but,  un- 
fortunately, 887  feet  less  altitude  was  attained,  resulting  in 
failure  to  establish  a  new  record.  The  barograph,  when 
tested,  showed  a  minimum  pressure  of  382  millimeters  of 
mercury,  which  is  equivalent  to  5,324  meters,  or  to  17,467 
feet. 

(Editor's  Note:  Since  the  above  flights,  a  world's  alti- 
tude record  of  52,480  feet  was  established  in  a  hydrogen 
balloon.  See  page  114.  An  altitude  record  of  15,000  feet 
for  light  planes  weighing  500  pounds  or  less  and  carrying 
two  passengers  was  set.   See  page  106.) 

AIR-HOT  AND  OTHERWISE 

(Continued  from  page  38) 
ing  in  handling  swift  military  aircraft  and  a  high  standard 
of  excellence  of  that  equipment  which  our  manufacturers 
produce.  According  to  the  law  of  averages,  The  New  York 
Times  declared,  sixteen  accidents  and  five  fatalities  were 
expected.  Therefore  our  fliers  deliver  more  of  good  and 
less  of  evil  than  we  reasonbly  might  expect  of  them,  thanks 


JULY,     193  1 


131 


to  Generals  Fechet  and  Foulois. 

Now  let's  think  about  Air  Mail  for,  say,  five  minutes — 
a  period  of  time  during  which  it  carries  more  letters  more 
miles  than  any  agency  has  ever  done  before  in  the  world's 
history.  The  cost  of  Air  Mail  rose  from  $765,549  in  1926 
to  $20,015,969  in  the  year  of  latest  record  (1930)  and  its 
service  increased  much  more  rapidly,  which  makes  it  the 
best  of  business  ventures.  And  income.  Besides  the  $17,- 
042,521  paid  for  carrying  air  mail  in  1929  a  growing  addi- 
tional income  from  passenger  and  express  carriage  had 
risen  to  $5,761,151. 

A  survey  prepared  by  a  financial  organization,  which  seeks 
to  find  which  business  or  businesses  will  lead  the  United 
States  out  of  its  present  depression  finds  evidence,  brethren, 
that  it's  going  to  be  ours!  How  about  it? 

This  survey  notes  12.7  per  cent  hard  times  increase  of 
Air  Mail  poundage  over  1929  and  the  first  quarter  of  1931, 
showing  a  further  increase  of  20.7  per  cent  over  the  similar 
period  of  1930.  Poundage  carried  in  the  first  quarter  of 
this  year  exceeded  2,000,000.  Increase  of  mail  flown  in 
1930  was  28.2  per  cent ;  with  this  year's  first  quarter  levitat- 
ing that  by  another  49.6  per  cent.  No ;  that's  not  a  misprint. 
Forty-nine  and  six  tenths  per  cent  is  right.  Passenger  miles 
flown  were  up  10  per  cent  for  the  first  quarter  of  this  year 
over  the  similar  quarter  of  last  year.  Air  express  poundage, 
so  far  from  being  unfavorably  affected  by  the  business  de- 
pression, wouldn't  have  it  that  way,  but  grew  amazingly: 
375  per  cent  growth  in  the  first  quarter  of  1931  over  the 
same  months  of  1930.  The  depression  year  could  not  even 
feaze  non-schedule  flying.  In  the  second  half  of  1930 
paid  passengers  increased  to  the  creditable  total  of  1,- 
373,000.  Airports  seem  to  thrive  in  times  which  wither 
other  enterprises,  for  they  increased  10  per  cent  in  1930. 
Licensed  flyers  became  19  per  cent  more  numerous,  totaling 
15,550,  with  student  permits  doubling. 

So  what's  the  industry's  complaint?  Listen,  me  lads: 
the  first  quarter's  actual  deliveries  of  engines  increased 
10  per  cent  over  the  previous  year's  record.  The  dollar  de- 
crease, compelled  by  general  price  reduction,  was  only 
9l/2  per  cent,  but  don't  take  that  to  heart,  for  the  dollar 
value  of  airplanes  of  all  types  delivered  increased  more  than 
9  per  cent,  though  the  number  almost  invisibly  decreased. 
The  survey  shows  that  the  air  industry  stands  almost  alone 
in  its  manifestation  of  vitality  during  troublous  moments 
due  to  this  and  that  for  which  it  is  not  wholly  responsible. 

So  what's  the  matter  with  you  fellows?  Stand  up  and 
grin,  you  lucky  devils !  Be  sorry  for  the  other  fellow  who's 
not  lucky  enough  to  be  up  in  the  air  and  then  get  down  upon 
your  marrowbones  and  thank  the  Lord  that  you're  in  avia- 
tion. There's  no  denying  it:  we're  just  plain  lucky. 

Brother  Whozis  will  now  lead  in  a  song  of  thanksgiving, 
drowning  out  the  groans  of  all  the  grousers.  Let  us  sing ! 


THE  ASPECT  RATIO 

{Continued  from  page  49) 
aspect  is  sound  in  general,  but  not  when  it  comes  to  small 
variations  of  the  design.  Its  thoughtless  and  unconditional 
recommendation  is  objectionable.  The  existence  of  such 
a  partially  true  rule  in  spite  of  the  much  better  span  square 
loading  rule  shows  how  little  matured  is  the  application 
of  aerodynamic  theory.  The  whole  misunderstanding 
probably  developed  from  confusing  the  force  and  its  co- 
efficient. The  use  of  airforce  coefficients  is  exceedingly 
useful,  but  the  real  forces  must  not  be  entirely  forgotten. 
For  obtaining  a  good  aerodynamic  efficiency  we  prefer, 
(Continued  on  follozuing  page) 


Quicker 

and  more 

Economical 

Aircraft  Assembly  with 
Hartshorn  Tie  Rods 


SQUARE  SECTION  TIE  RODS  can 
be  adjusted  with  the  wrench  applied 
at  any  point  along  the  rod.  Tight 
corners  are  no  longer  troublesome. 
The  flat  faces  permit  making  rods 
fast  at  intersections.  A  glance 
along  the  rods  shows  up  even  the 
slightest  torsional  strain,  so  there's 
no  danger  of  twisted,  weakened 
rods. 


STREAMLINE  TIE 
are  light  and  strong.  They 
offer  little  resistance  to  the 
wind,  thereby  increasing 
speed  and  reducing  fuel 
consumption. 

Brace  every  ship  you  build  or  fly  with 


AIRCRAFT 
TIE  RODS 


STEWART  HARTSHORN  CO. 

250  Fifth  Avenue      New  York,  N.  Y. 
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(Continued  from  preceding  page) 
accordingly,  to  recommend  the  reduction  of  the  span  square 
loading,  which  in  each  individual  case  may  or  may  not 
mean  a  larger  aspect  ratio.  This  rule  avoids  also  any  mis- 
understanding about  the  induced  drag  of  biplanes.  The 
induced  drag  of  a  biplane  is  hardly  smaller  than  the  in- 
duced drag  of  a  monoplane  of  equal  area  and  span  and 
not  because  the  aspect  ratio  of  the  individual  wings  of  the 
biplane  is  larger.  It  is  somewhat  smaller  because  the  bi- 
plane extends  farther  up  and  down  than  the  monoplane, 
and  accordingly  its  effective  span  is  about  10%  larger  than 
its  actual  span.  The  aspect  ratio  of  the  biplane  is  com- 
puted by  dividing  its  span  square  by  the  area  of  all  wings, 
not  by  the  area  of  any  individual  wing,  and  ordinarily  is 
not  particularly  large. 

The  same  arguments  hold  true  for  wings  in  tandem. 
Even  when  they  are  comparatively  far  behind  each  other, 
the  aspect  ratio  for  the  computation  of  the  coefficient  of 
induced  drag  is  computed  from  the  entire  wing  area  of  all 
wings.  Theory  shows  that  tandem  arrangement  and  stag- 
ger have  an  appreciable  effect  on  the  resultant  induced  drag. 
However,  they  have  an  effect  on  the  distribution  of  the 
induced  drag  between  the  two  wings.  The  downwash  is 
stronger  in  rear  than  in  front.  The  front  wing  may  actu- 
ally have  upwash,  and  no  induced  drag  at  all.  Its  angle 
of  attack  and  its  lift  is  then  also  increased,  and  that  of  the 
rear  wing  diminished.  The  wings  work  decidedly  under 
different  conditions,  chiefly  through  the  downwash  flow, 
but  the  resultant  downwash  effects  of  the  two  tandem  wings 
considered  as  a  unit  still  are  given  by  the  universal  formula. 

Downwash  effects  take  place  also  between  wings  flying 
side-by-side.  Each  of  them  is  then  in  the  upwash  of  the 
other  and  in  consequence  the  lift  is  increased  and  the  in- 
duced drag  is  diminished,  with  both.  The  effective  or 
apparent  aspect  ratio  of  the  two  side-by-side  wings,  or  else 
their  effective  span,  is  larger  than  the  actual  aspect  ratio 
or  span.  This  is  entirely  plausible.  As  the  two  wings 
approach  each  other  gradually,  the  effective  span  must  in- 
crease, for  when  at  last  the  right  hand  wing  tip  of  the  left 
wing  comes  into  touch  with  the  left  hand  wing  tip  of  the 
right  wing,  the  two  wings  become  one  in  aerodynamic 
respect,  and  their  effective  span  becomes  the  sum  of  the 
individual  spans. 

It  follows  that  airplanes  flying  side  by  side  perform  bet- 
ter than  the  two  airplanes  flying  by  themselves.  The  birds 
know  that,  or  at  least  act  as  if  they  know.  Many  migratory 
birds,  particularly  the  large  and  heavy  ones,  fly  in  char- 
acteristic formation.  Their  instinct  urges  them  to  pick 
upwards  air  current,  and  picking  up  the  upward  air  current 
created  by  their  companions  leads  them  automatically  into 
formation. 

A  large  aspect  ratio  is  also  recommended  for  the  stabiliz- 
ing areas,  not  only  because  such  aspect  ratio  reduces  the 
induced  drag  but  particularly  because  it  increases  the  ef- 
fectiveness of  the  horizontal  tail  surfaces  and  permits  the 
use  of  smaller  stabilizer  area.  The  stabilizer  counteracts 
the  travel  of  the  center  of  pressure  by  creating  moments 
at  certain  changes  of  its  angle  of  attack.  As  the  aspect 
ratio  of  the  stabilizer  increases  the  slope  of  its  lift  curve 
becomes  steeper,  and  for  the  same  change  of  the  angle 
of  attack  the  change  of  the  lift  becomes  larger.  A  stabilizer 
of  larger  aspect  ratio  is  therefore  more  effective  than  one 
of  smaller  aspect  ratio. 

On  the  other  hand,  the  steeper  the  lift  curve  of  the 
stabilizer,  the  sooner  does  it  reach  its  maximum  lift  co- 
efficient, and  become  ineffective,  for  the  maximum  lift 
coefficient  is  not  increased  by  a  large  aspect  ratio.  The 


wing  section  of  the  conventional  stabilizer  is  poor  anyhow 
and  does  not  encourage  a  particularly  high  lift  coefficient. 
In  spite  of  a  smaller  attack  angle  of  the  stabilizer,  when 
having  too  large  an  aspect  ratio,  it  may  reach  its  maximum 
lift  coefficient  before  the  wings  do.  A  dangerous  tendency 
of  the  airplane  to  nose  up  and  to  stall  is  the  consequence. 
The  tendency  to  give  the  stabilizer  a  large  aspect  ratio 
should,  therefore,  not  be  followed  to  the  extreme. 

When  the  airplane  (particularly  a  low  wing  airplane) 
is  close  to  the  ground  while  landing  and  taking  off,  the 
downwash  flow  is  obstructed  by  the  solid  ground.  The 
ground  contributes  in  sustaining  the  lift  production  and 
helps  to  prevent  the  full  development  of  the  lateral  flow. 
This  is  beneficial,  as  the  induced  drag  is  then  also  smaller 
than  in  free  flight  and  the  take-off  is  improved.  These 
effects  can  be  analytically  computed  and  there  exists  some 
literature  about  this  problem.  The  degree  by  which  the 
downwash  flow  is  obstructed  by  the  ground  is  mathemati- 
cally determined.  The  effect  is  the  same  as  if  the  span  was 
larger  than  it  is  actually.  The  same  effect  takes  place  in 
wind  tunnels,  in  which  the  model  is  exposed  to  an  air  stream 
enclosed  by  solid  walls.  There  again  direct  pressure  effects 
occur  between  the  wing  and  the  walls.  The  air  is  less  at 
liberty  to  move  sideways  around  the  wing  than  if  the  solid 
walls  were  absent.  The  effect  again  can  be  computed  and 
the  results  can  be  corrected  after  the  test.  In  wind  tunnels 
with  a  free  air  jet,  the  effect  is  just  the  opposite ;  the  wings 
show  off  less  favorably  than  in  an  unlimited  air  flow,  and 
a  correction  with  the  opposite  sign  has  to  be  used. 

The  effect  of  the  ground  on  the  downwash  flow  must 
not  be  confused  with  the  so-called  "cushion  effect"  of  the 
ground.  Observation  seems  to  indicate  that  the  minimum 
supporting  speed  of  an  airplane  near  the  ground  is  appre- 
ciably smaller  than  in  the  free  atmosphere.  Ten  per  cent 
improvement  is  often  quoted  as  an  estimate.  This  is 
equivalent  to  an  increase  of  the  maximum  lift  coefficient 
near  the  ground,  and  has  therefore  nothing  to  do  with  the 
downwash.  The  downwash  effects  can  be  studied  in  the 
windtunnel,  but  not  the  cushion  effects  without  an  elaborate 
arrangement,  because  in  the  flying  field,  on  quiet  days, 
there  is  no  motion  of  the  air  relative  to  the  ground,  but  such 
motion  would  ordinarily  occur  in  the  wind  tunnel,  between 
the  moving  air  and  the  resting  replica  of  the  ground.  That 
would  change  the  friction  effects. 

The  cushion  effect  must  be  such  a  friction  effect.  The 
mass  forces  of  the  pure  potential  flow  are  too  small  to  have 
a  noticeable  effect.  It  is  probably  a  change  in  the  steady 
flow,  caused  by  the  friction  of  the  ground,  and  its  stabiliz- 
ing effect  on  the  potential  flow  of  the  wings.  Very  little 
definite  information  is  known  about  these  things,  and  right 
here  is  another  problem  for  fruitful  aerodynamic  research. 
There  probably  exists  also  some  kind  of  cushion  effect  or 
anti-cushion  effect  in  wind  tunnels,  so  look  out  and  beware, 
for  even  a  full  scale  wind  tunnel  is  no  assurance  against 
errors  from  that  source. 

The  span  square  loading  of  the  wing  is  in  close  analogy 
to  the  disc  loading  of  propellers,  to  which  we  shall  come 
later.  Only  a  few  people  use  the  aspect  ratio  for  propel- 
lers, that  is,  the  aspect  ratio  of  the  propeller  blades.  The 
greater  soundness  of  referring  to  the  propeller  diameter 
directly  is  generally  recognized  in  the  propeller  art,  which 
is  much  older  than  aeronautics,  and  created  by  naval  archi- 
tects. The  greater  soundness  of  referring  to  the  span 
rather  than  to  the  aspect  ratio  of  the  airplane  wings  will 
also  be  recognized  eventually. 

(This  is  the  thirteenth  of  a  series  of  articles  by  Dr.  Max 
M.  Munk.    Copyright  1931.    All  rights  reserved.) 
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FOR  SALE 
OR  CHARTER 

The  famous  "Northern  Star" 
special  design  Sikorsky  land  plane 

(>ARRIES  17  passengers  and  a  crew  of  2,  top 
speed,  110-115  m.p.h. ;  cruising,  90  m.p.h. ;  landing 
SO  m.p.h.  You  have  a  choice  of  2  P.  &  W.  Hornets, 
525  h.p.  each,  or  2  Gnome  Jupiters,  537  h.p.  each. 
Gas  capacity,  535  gallons;  oil,  30  gallons.  Upper 
wing  measures  101'8";  lower  wing  58'4".  Height 
overall,  16'6" ;  length,  46'. 

The  "Northern  Star"  is  fully  equipped  with  in- 
struments, night  flying  equipment,  safety  belts,  wash 
room  and  lavatory.  Sale  price  with  P.  &  W.  Hor- 
nets, $20,000;  with  Gnome  Jupiters,  $15,000. 

All  four  motors  are  in  Al  condition,  having  been 
recently  overhauled.  The  Hornets  have  had  110 
hours  and  the  Jupiters  50  hours.  The  fuselage  was 
recovered  last  Spring  and  new  tires  mounted  in  June. 

This  ship  can  be  easily  converted  into  a  cargo 
carrier  at  very  little  expense.  It  will  take  off  with 
a  useful  load  of  about  8,000  pounds. 

For  further  particulars  write  — 
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BOX  1125 


Sitka  Spruce 

Clear  selected  grain  and  inspected 
to  U.  S.  Air  Craft  Specifications. 
Spars,  beams  and  rib  stock  —  all 
sizes— all  lengths.  Immediate  ship- 
ments, express  or  freight  same  day. 


PLYWOOD 


Mahogany,  Cedar,  Birch,  Spruce  Bass,  etc. 
1/40"    1/32"    1/24"   3/64"  1/16" 

GLIDER- VERITHIN-CO-VE-CO 

1/40  in.,  3  ply.  Wt.  8y2  lbs.  per  100  ft. 
Balsa       Birch       Ash        Walnut  Poplar 
Mahogany     Hickory     Bass     Cedar  Maple 

Write  for  Catalog  and  Price  List 

Largest  Assortment  of  Aircraft  Woods  in  the  World 

Yoho  &  Hooker  Lumber  Co. 

244  Wing  Bldg. 
Youngstown,  Ohio 


LUXOR 

GOGGLES 


Luxor  No.  5 


$  7.50      U.  S.  Air  Serv. 

No.  7  $13.75 

Regular  No.  6  9.75  Luxor  No.  8  18.00 
U.  S.  Air  Serv.  With  non-shat- 

No.  6  10.75         terable  lenses  32.00 


Send  for  Catalog 


DEPT.  A 

520  FIFTH  AVE.  NEW  YORK 


AVIS 


$2695  WITH  LE  BLOND  70 
$2795  WITH  LE  BLOND  85 
$2995  WITH  KINNER  K-5 


The  lowest  priced 
and  the  fastest 
in  their  class 


DAVIS  AIRCRAFT  CORPORATION 

Richmond,  Indiana 


134 


Aero  Digest 


BOOKS  ON  AERONAUTICS 


20  HRS.  40  MIN.   Amelia  Barhart  $2.50 

ANDREE'S  STORY.  Edited  by  the  Swedish  So- 
ciety for  Anthropology  and  Geography  $5.00 

AROUND  THE  WORLD  IN  28  DAYS. 

Linton  Wells   $3.50 

AVIATION  IN  PEACE  AND  WAR. 
Major  Gen.  Sir.  F.  H.  Sykes  $3.20 


 $1 

DICK  BYRD— AIR  EXPLORER. 

Fiuhugh  Green   $1.75 

EUROPEAN  SKYWAYS.    Lowell  Thomas  $5 

FALCONS  OF  FRANCE. 

Charles  Nordhoff  and  James  Norman  Hall.. $2.50 
FIGHTING  THE  FLYING  CIRCUS. 

Capt.  "Eddie"  Rickenbacker  $1.75 

FLYING  THE  ARCTIC. 

Captain  George  H.  Wilkins  $2.50 

HEROES  OF  THE  AIR.    Chelsea  Frater  $2 

INDIA  BY  AIR.    Sir  Samuel  Hoare  $2.50 

LITTLE  AMERICA.    Richard  E.  Byrd  $5.00 

PILOTS'  LUCK. 


Brown;  Floyd  Gibbons;  Norman  S.  Hall.. $2.50 

PSEUDO-SECURITY.    /.  M.  Spaight  $5 

RECORD  FLIGHTS. 

Clarence  D.  Chamberlin   $2.50 

SKYWARD.    Commander  Richard  E.  Byrd.  .$3.50 
STRATEGY  AND  TACTICS  OF  AIR  FIGHT- 
ING.   Major  Oliver  Stewart  $2.25 

THE  FIRST  WORLD  FLIGHT.    At  related  to 


Lowell  Thomas 


A.  H.  G.  Fokker  and  Bruce  Gould  $3.00 

THE  OLD  FLYING  DAYS. 

Major  C.  C.  Turner  $7.50 

THE  RED  KNIGHT  OF  GERMANY. 

(The     story     of     Baron     Von  Richthoten). 

Floyd  Gibbons   $1 

THE  SKY'S  THE  LIMIT. 

Lt.  D.  W.  "Tommy"  Tomlinson  $3.50 

THE  THREE   MUSKETEERS  OF  THE  AIR. 

Captain   Koehl,   Major   Fitsmaurice   and  Baron 


Hyai 

TWENTY  THOUSAND  MILKS  IN  A  FLYING 
BOAT.    Sir  Alan  J.  Cobham  $2.50 

NAVIGATION 
AERIAL   NAVIGATION    ft  METEOROLOGY. 

Lewis  A.  Yancey  (new  edition)  .$4 

AIR     NAVIGATION     AND  METEROLOGY. 

Capt.  Richard  Duncan.  M.  C.  $3 

AVIGATION  BY  DEAD  RECKONING. 


LINE  OF  POSITION  BOOK. 

Lieut.-Com.  P.  V.  H.  Wtems  $2.50 

SIMPLIFIED  TIME-CHART  OF  THE  WORLD. 

Chat.  M.  Thomas  25c 

STAR  ALTITUDE  CURVES. 

LieutL-Com._  P^V.H.  Weem*.__„  .._„  $5 

.$4.50 


BALLOONS  AND  AIRSHIPS 

AEROSTATICS.    E.  P.  Warner  $3.25 

AIRSHIP  DESIGN.    Charles  P.  Burgess  $9 

BALLOON  AND  AIRSHIP  GASES. 

C.  deF.  Chandler  and  W .  S.  Diehl  $4 

FREE  AND  CAPTIVE  BALLOONS. 

R.  H.  Upson  and  C.  deF.  Chandler  $5 

PRESSURE  AIRSHIPS. 

T.  L.  Blakemore  and  W.  Watters  Pagan  $8 

SCIENCE  OF  FLIGHT  AND  ITS  PRACTICAL 

APELICATION.  Capt.  P.  H.  Sumner. ..  .$4.25 
THE  ZEPPLINS. 

Capt.  Ernst  Lehmann  and  Howard  Mingos. .  .$4 

DESIGN  CONSTRUCTION.  OPERATION 

AEROPLANE  CONSTRUCTION,  OPERATION 
AND  DESIGN.        B.  Rathbun  $2.50 

AIRCRAFT  FLOAT  DESIGN. 

Holden  C.  Richardson.  M.  S  $5 

AIRPLANE  MECHANICS'  RIGGING  HAND- 
BOOK.   R.  S.  Harts  $3.50 

AIRPLANE  STRUCTURES. 

Alfred  S.  Nile;  and  Joseph  S.  Newell  $5 

OXY-ACETYLENE  WELDERS'  HANDBOOK. 
M.  S.  Hendricks    $3 

AIRPLANE  WELDING. 

/.  B.  Johnson,  M.  B  $3.50 

ELEMENTARY  (General) 

A  B  C  OF  AVIATION. 

Capt   V.  W.  Page( new  edition)  $1 

A  B  C  OF  FLIGHT.  Laurence  LePage . . .  .$1.50 
ABC   OF    GLIDING    AND  SAlLFLYING. 

Maior  V.  W.  Page  cloth,  $2;  paper  $1.50 


FOR  SALE  BY 
AERO  DIGEST 
BOOK  DEPARTMENT 

AEROBATICS.    H.  Barber  3.50 

AN    ELEMENTARY    COURSE    IN  GLIDER 

FLYING  (set  of  nve)  Capt.  Arthur  La  J?o».$1.50 
BOOK  OF  THE  AEROPLANE. 

Capt.  J.  Laurence  Pritchard  $3 

DICTIONARY  OF  AERONAUTICAL  TERMS. 

5.  Vomer  (German,  English  and  French)  .$1.65 
ELEMENTS  OF  AVIATION. 

Virginius  Evans  Clark  $3 

ELEMENTARY  AERONAUTICS. 

Albert  P.  Thurston.  D.  Sc  $2.50 

ELEMENTARY    AERONAUTICAL  SCIENCE. 

/.  B.  Hart  and  IV.  Laidler  $2.50 

ELEMENTARY  LABORATORY  AERODY- 
NAMICS.   Arthur  L.  Jordan  80c 

EVERYBODY'S  AVIATION  GUIDE. 

Maj.  V.  W.  Page  $2 

EVERYMAN'S  BOOK  OF  FLYING. 

Orville  Kneen   $3.50 

GLIDERS  AND  GLIDING. 

Ralph  Stanton  Barnaby  $3.00 

HOW  TO  FLY.    Barrett  Studley  $3 

HOW  TO  FLY  AN  AIRPLANE. 

Percival  White   $5 

IF  YOU  WANT  TO  FLY. 

Alexander  Klemin  $2.50 

MANUAL  OF  FLIGHT.    Ienar  E.  Elm  $3 

MODERN  AIRCRAFT.  Major  V.  W.  P«o«...$5 
MODERN  AIRPLANE.    Bertram  W .  Downs. .  .$1 


Lieut.  Barrett  Studley,  U.  S.  N  $5 

PRACTICAL  FLYING.    Byron  Q.  Jones  $3 

SIMPLIFIED  AERODYNAMICS. 

Alexander  Klemin   $3.50 

SKYCRAFT.    Augustus  Port  $1.50 

SKYWAYS.    General  William  Mitchell  $3 

STUNT  FLYING.  Capt.  Richard  Duncan.  .$2.50 
THE  AEROPLANE  SPEAKS.    H.  Barber.  .$3.50 

THE  AIRPLANE.    Frederick  Bedell  $3 

THE  ART  OF  FLYING. 

Capt.  Norman  Macmillan,  U.C..  A.F.C.. . .  .$1.75 

ENGINEERING 
AIRPLANE  STRESS  ANALYSIS. 

Alexander  Klemin   $7 

ELEMENTS     OF     AEROFOIL     AND  AIR- 


:    E  Ait? 

PLANE.    Charles  N.  Monteith  $4.50 

ENGINES 

AEROPLANE  ENGINES  IN  THEORY  AND 
PRACTICE.     J.  B.  Rathbun  $2.50 

AIRCRAFT  ENGINE  INSTRUCTOR. 

A:  L.  Dyke   $5 

AIRCRAFT  POWER  PLANTS.  E.  T.  Jones. 
R.  Insley.  F.  W.  Caldwell  and  R.  F.  Kohr .  $4.25 

AVIATION  ENGINE  EXAMINER. 

Major  V.   W.  Page  $3 

AUTOMOBILE  AND  AIRCRAFT  ENGINES. 
A.  W.  Judge  (Revised)  $10 

AVIATION  CHART.    Lt.  V.  W.  Page  30c 

DIESEL  AND  OIL  ENGINEERING  HAND- 
BOOK.   Julius  Rosbloom  $5 

MODERN  AVIATION  ENGINES. 

Victor  W.  Page  (2  volumes),  per  volume  $5 

Set  of  2  volumes  $9 

MODERN  DIESEL  ENGINE  PRACTICE. 
Orville  Adams   $6.00 

THE  TESTING  OF  HIGH  SPEED  INTERNAL 
COMBUSTION  ENGINES.  A.  W.  Juige.t7.S0 

FICTION 

ABOVE  THE  BRIGHT  BLUE  SKY. 

Elliott  White  Springs  $2.50 

CONTACT.    Elliott  White  Springs  $2.50 

GODS  OF  YESTERDAY. 

James  Warner  Bell  ah   $2 

ON  SECRET  AIR  SERVICE. 

Lawrence  La  Tourette  Driggs  $2.00 

SKY  LARKING.    Bruce  Gould  $2.50 

THE  SONS  OF  CAIN.    /.  W.  Bellah  $2.00 

WONDER  BOOK  OF  AIRCRAFT. 

Harry  Golding.  F.R.G.S  $2.75 

HISTORICAL 

A   NARRATIVE    HISTORY    OF  AVIATION. 

John  Goldstrom   $4 

BOYS  LIFE  OF  THE  WRIGHT  BROTHERS. 

Mitchell  V.  Charnley   $2 

EVOLUTION   OF  THE   FLYING  MACHINE. 

Balloon:  Airship:  Aeroplane. 

Harry  Harper   $5 

HISTORIC  AIRSHIPS. 

.$4 


JAPAN,  THE  AIR  MENACE  OF  THE 
PACIFIC.    W.  Jefferson  Davis  $2 

KNIGHTS  OF  THE  AIR. 

Lieut.  Lester  J.  Maitland  $3.50 

SEVEN  SKYS.    H.  F.  Guggenheim  $2.50 


SKY  HIGH. 

Eric  Hodgins  and  F.  Alexander  Mogoun.  .$2.50 
THE  WORLD'S  WINGS. 

W.  Jefferson  Davis  $2.50 

BEGINNINGS  OF  ORGANIZED  AIR  POWER. 

/.   M.   Spaight  $7 


PRESSURE.    /.  R.  Pannell. 


LANDING  FIELDS  AND  AIRWAYS 

AIRPORTS  AND  AIRWAYS.  Donald  Duke...%5 

LEGAL  AND  MEDICAL 

AERONAUTICAL  LAW. 

W.  Jefferson  Davis   $10 

AIRCRAFT     AND     COMMERCE     IN  WAR. 

James  M.  Spaight  $2.25 

AIRCRAFT  LAW— MADE  PLAIN. 

George  B.  Logan.  A.  B.  L.  L.  B  ...$3 

AIR  POWER  AND  WAR  RIGHTS. 

/.  M.  Spaight  $10.50 

AVIATION  LAW.    Henry  G.  Hotchkiss  $7.50 

LAW  OF  AVIATION.    Rowland  W.  Fixel..  $7.50 

LAW  OF  THE  AIR.    Carl  Zollmann  $5 

THE   LAW   IN   RELATION   TO  AIRCRAFT. 

L.   A.    Wingfield.   M.C..   D.F.C..   and   R.  B. 

Sparks,  M.C  $5 

U.  S.  AVIATION  REPORTS  $10 

AVIATION  MEDICINE. 

Louis  H.  Bauer,  M.D  $7.50 

MATERIALS 

MANUFACTURE  AND  USE  OF  PLYWOOD 
AND  GLUE.    B.  C.  Boulton  $4 

METALLURGY  OF  ALUMINUM  AND  ALU- 
MINUM ALLOYS.    Robert  J.  Anderson  $10 

ENGINEERING  MATERIALS  (VOL.  I) 
FERROUS.    A.  W.  Judge  $8.50 

ENGINEERING      MATERIALS      (VOL.  II) 
Non-Ferrous  and  Organic  Materials. 
A.  W.  Judge  $7.50 

ENGINEERING     MATERIALS     (VOL.  Ill) 
Theory  and  Testing  of  Materials. 
A.  W.  Judge   $6 

METEOROLOGY 
AERONAUTICAL    METEOROLOGY.  (Revised 

edition).    W.  R.  Gregg  $4.50 

A  CLOUD  ATLAS.    Alexander  McAdie  $1.50 

CLOUD  STUDIES.  A.  W.  Clayden,  N.  A. . .  .$6 
FORCE  OF  THE  WIND.  Herbert  Chatley. . .  .$2 
MAN  AND  WEATHER.  Alexander  McAdie. .  .$2 
METEOROLOGY      FOR      AVIATOR  AND 

LAYMAN.    Richard  Whatham   $3 

WEATHER.    E.  E.  Free  and  Travis  Hoke  $3 

WEATHER  AND  WHY. 

Captain  Ienar  B.  Elm  $2.50 

MODEL  AIRPLANES 


Paul  Edward  Garber  $2.25 

MINIATURE  AIRCRAFT,  HOW  TO  MAKE 
AND  FLY  THEM. 

Omar  H.  Day  and  Terence  Vincent  80c 


PARACHUTE.    Charles  J.  V.  Murphy  $2.50 

PHOTOGRAPHY 
AERIAL  PHOTOGRAPHS. 

Lieut.  Dache  M.  Reeves,  A.C  $5 

AIRPLANE  PHOTOGRAPHY.  H.  B.  Ives.. $4 
APPLIED  AERIAL  PHOTOGRAPHY. 

Capt.  Ashley  C.  McKintey  $5 


TRANSPORT  AND  COMMERCIAL  AVIATION 

AIRPLANE  TRANSPORTATION. 

James  G.  Wooley  and  Earl  W.  Hill  $3.50 

AN  INTRODUCTION  TO  THE  ECONOMICS 

OF  AIR  TRANSPORTATION. 

T.  H.  Kennedy  $2 

AVIATION:  ITS  COMMERCIAL  AND  FINAN- 
CIAL ASPECTS.    Richard  Rea  Bennett  $3 

CIVIL  AIRPORTS  AND  AIRWAYS. 

Archibald   Black   $4 

OPPORTUNITIES  IN  AVIATION. 

Walter    Hinton   $3 

PRINCIPLES  OF  TRANSPORTATION. 

E.  R.  Johnson,  Ph.D.,  Sc.D.,  G.   G.  Hubrnr. 

Ph.D.,  and  G.  L.  Wilson,  Ph J)  $5 

THIS  AVIATION  BUSINESS. 

Ernest   W.  Dickman   $3.50 

TRANSPORT  AVIATION  (2nd  Edition). 

Archibald  Black   $5 

YEAR  BOOKS 

AIRCRAFT  YEAR  BOOK  1931  $6 

ALT.  THE  WORLD'S  AIRCRAFT. 

1931— June   $14.75 


All 
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Expert 
Aeronautic 
Instruction 

Basic — Up- to  -D  ate — Approved 


Practical  Flying 

by  Major  B.  Q.  Jones,  Air  Carps,  U.  S.  Army. 
6  illustrations,  $3.00 

This  manual  is  a  time-tested  statement  of  what 
to  do  and  what  not  to  do  in  flying.  First,  Major 
Jones,  famous  as  the  Chief  of  Army  Aviation 
Training  during  the  war,  describes  the  qualities 
desirable  in  a  pilot.  Then  follow  chapters  on 
planes,  instruments,  technical  and  slang  expres- 
sions, plane  parts,  pilots'  equipment,  methods 
of  plane  inspection,  and  rules  for  testing  the 
controls  and  the  motor.  Then  Major  Jones  tells 
you  all  about  the  actual  technique  of  taxying, 
the  take-off,  climb,  straight  flight,  turns  and 
banks,  glides,  recognizing  and  correcting  for 
stalling  in  their  early  stages,  and  for  getting  out 
of  spins.  The  book  throughout  stresses  safe 
flying  by  the  observance  of  common-sense,  prac- 
tical rules. 

Airplane  Stress  Analysis 
by  Alexander  Klemin,  Professor  of  Aeronauti- 
cal Engineering,   Daniel  Guggenheim   School  of 
Aeronautics,  New  York  University.    105  illustra- 
tions, $7.00 

In  this  introductory  treatise,  Professor  Klemin 
shows  step  by  step  how  to  make  all  the  calcula- 
tions in  the  airplane  stress  analysis  required  by 
the  Department  of  Commerce.  The  book  is  in- 
tensely practical — each  point  is  explained  with 
the  utmost  clearness  and  simplicity;  advanced 
mathematics  has  been  avoided  so  far  as  possible. 
To  show  the  reader  just  how  the  calculations 
are  made  in  actual  practice,  Professor  Klemin 
takes  an  airplane  of  average  characteristics 
and  gives  full  examples  of  all  the  computations 
required.  A  preliminary  review  explains  the 
principles  of  applied  mechanics  involved.  In 
concise,  easily  usable  form,  data  on  materials 
of  aircraft  construction  to  which  the  calculator 
must  frequently  refer,  are  assembled  for  con- 
venient reference. 

Engineering  Aerodynamics 

by  Walter  S.  Diehl,  Lieutenant  (C.C.),  U.  S. 
Navy,  Bureau  of  Aeronautics.  159  illustra- 
tions, $7.00 

Provides  practical  information  on  aerodynamics 
presented  in  form  suitable  for  direct  application 
by  aircraft  designers  and  students  of  aeronauti- 
cal engineering.  Lieutenant  Diehl  shows  how 
the  modern  theories  of  lift  and  drag  are  applied 
to  everyday  design  problems.  He  gives  detailed 
methods  for  calculating  and  estimating  per- 
formance; making  performance  tests  and  reduc- 
ing observed  data  to  standard  conditions;  how 
to  conduct  and  interpret  wind  tunnel  tests;  how 
to  interpret  model  test  data;  design  of  control 
surfaces;  test  data  for  a  number  of  standard 
wing  sections  with  methods  for  selection  of  an 
airfoil  to  meet  a  particular  purpose;  flap  and 
aileron  test  data,  etc.,  etc. 


Aeronautical  Meteorology,  Revised 

by   Willis  Ray  Gregg,   Principal  Meteorologist, 

in  charge  of  Aerological  Division,  U.  S.  Weather 

Bureau.  126  illustrations,  $4.50 
Here,  in  one  book,  is  found  everything  about  the 
atmosphere  and  weather  conditions  that  anyone 
active  in  aviation  needs  to  know.  Written  by 
the  expert  who  has  been  in  personal  charge  of 
all  the  aeronautic  activities  of  the  Weather 
Bureau  since  1917,  with  several  sections  con- 
tributed by  outstanding  specialists,  the  book 
stands  absolutely  alone  in  its  field  for  scope, 
content,   and  authority. 

The  new  material  thoroughly  covers  in  up- 
to-the-minute  style  such  vital  topics  as  Fog, 
Ceiling  and  Visibility,  Airship  Meteorology,  Ice 
Formation  on  Aircraft,  the  Weather  Bureau  Air- 
way Reporting  Service,  etc  All  the  features 
that  made  the  first  edition  so  helpful,  including 
local  forecasting,  reading  weather  maps  at  a 
glance,  pressure  "lows"  and  "highs,"  all  about 
winds,  storms,  clouds,  atmospheric  circulation, 
etc.,  etc.,  will  also  be  found  in  this  new  book, 
in  new,  improved,  and  expanded  form. 

Simple  Aerodynamics 
and  the  Airplane 

by  Charles  N.  Monteith,  Chief  Engineer,  Boe- 
ing Airplane  Co.;  3rd  edition  revised  by 
Colonel  C.  C.  Carter,  U.  S.  Military  Academy, 
West  Point.   211  illustrations,  $4.50 

A  completely  revised  and  enlarged  edition  of  a 
famous  introductory  textbook  widely  used  _  in 
ground  and  flying  schools,  in  colleges,  technical 
schools  and  universities.  It  is  ideally  suited  to 
home-study  use.  Includes  characteristics  and 
types  of  airfoils;  lift  and  drag;  center  of  pres- 
sure and  its  movements;  plotting  of  coefficients 
and  characteristic  curves:  distribution  of  forces: 
selection  of  airfoils;  rate  of  climb;  landing  speeds; 
combining  airfoils;  parasite  resistance;  aircraft 
engines;  component  parts  of  an  airplane;  stability 
attainment;  control  surfaces;  the  propeller;  air- 
plane performance;  dynamic  loads;  maneuverability 
and  controlability;  structural  considerations;  wind 
tunnels;  airplane  types  for  specific  performance; 
navigation  of  aircraft. 


The  Navigation  of  Aircraft 

by  Lieut.  Logon  C.  Ramsey,  U.  S.  Navy  • 
Instructor,  Naval  Air  Station,  Pensacola,  Fla. 
51  illustrations,  $4.50 
This  book  is  a  practical  discussion  of  the  aerial 
navigation  actually  used  in  ordinary,  everyday 
flight.  It  sets  the  proper  balance  between  the 
three  branches  of  avigation— piloting,  dead  reckon- 
ing, and  aerial  astronomy  —  something  no  other 
book  accomplishes.  In  addition  to  its  major 
presentation  of  the  principles  and  practice  of 
position  finding  by  calculation  and  observation, 
it  covers  fully  the  mechanical  aids  of  navigation; 
navigational  procedure  in  practice;  general  advice 
and  equipment;  blind  flying;  application  of 
weather  reports  and  data  to  navigation,  etc.,  etc. 
This  manual  has  been  selected  by  many  leading 
schools  as  the  one  book  on  aerial  navigation 
satisfactory    for   their  students. 

Airplane  Mechanics  Rigging  Handbook 


Air  Corps  Res.    104  illustrations,  $3.50  ' 

Licensed  mechanics  and  men  who  want  to  qualify 
for  this  important  work  will  find  all  the  prac- 
tical details  of  their  job  covered  fully  in  this 
manual.  The  authors  have  had  years  of  ex- 
perience in  Army  and  civilian  flying  schools. 
They  show  you  just  how  to  get  an  airplane 
into  flying  condition  and  how  to  keep  it  that 
way.  The  instructions  are  given  in  detail,  cov- 
ering^  the  care  and  inspection  of  airplanes;  dis- 

methods  of  rigging;  sequence  of  rigging  steps; 
truing  up  the  fuselage,  the  center  section,  and 
the  wings;  adjusting  the  angles  of  incidence, 
dihedral,  etc.;  overall  adjustments;  spars  and 
struts;  splicing  and  fitting;  controls  and  correc- 
tions for  instability;  practical  hints  for  riggers; 
inspections;    installation  and 


Our  Standard  Guarantee 

You  order  with  the  privilege  of 
before  purchase.  Payment  is  not  due  until  five 
days  after  a  book  has  been  delivered;  you  may 
return  it  within  that  period  for  credit  if  you  find 
it  unsatisfactory. 

Monthly  Payment  Option 

If  your  order  amounts  to  $5.00  or  over,  you  may, 
if  you  prefer,  take  advantage  of  our  monthly  pay- 
ment terms.  Under  this  plan  you  send  us  each 
month  a  payment  which  will  vary  with  the  amount 
of  your  order,  but  will  not  be  less  than  $2.50,  plus 
on  each  payment  a  uniform  service  charge  of  10c: 
so  that  your  entire  account  will  be  paid  up  within 
six  months  from  the  date  of  your  purchase.  Check 
in  the  space  provided  in  the  coupon  if  you  prefer 
to  divide  your  payment  in  this  way. 
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The  Ronald  Press  Company,  Publishers,  Dept.  M448,  15  East  26th  Street,  New  York,  N.  Y. 

Jones,  Practical  Flying  $3.00 

Gregg,  Aeronautical  Meteorology   4.50 

Ramsey,  Navigation  of  Aircraft   4.50 

Klemin,  Airplane  Stress  Analysis   7.00 

Monteith-Carter,  Simple  Aerodynamics   4.50 

Hartz-Hall,  Rigging  Handbook   3.50 

Diehl,  Engineering  Aerodynamics   7.00 


Send  me,  on  your  guaranteed  satisfaction  basis,  the  books  I  have 
checked  in  the  section  to  the  right. 

□   (Check  here  to  use  our  monthly  payment  plan) 

Home  Address  

City   State  

□  Employed  by, 

□  or  Reference   

♦Outside  U.   S.,   Canada,  cash,  plus 


per  book  for  shipping. 
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MONEY-MAKING  SEAPLANE  OPERATION 

(Continued  from  page  48) 

Our  ramps  consist  of  a  large  flat  platform  with  an  in- 
cline into  the  water.  As  the  pilot  hits  the  incline  he  shuts 
off  the  motor;  a  mechanic  spins  the  ship  around,  tail  over 
the  platform,  and  the  passengers  disembark.  The  next  load 
enters;  a  pull  on  the  starter  and  away  again  with  an  un- 
obstructed twenty-five  miles  to  take  off  and,  incidentally, 
no  dust.  Each  passenger  is  given  a  souvenir  ticket  of  his 
ride  and  postal  card  pictures  of  the  planes  are  given  to 
children  and  others.  These,  of  course,  go  all  over  the 
country  and  serve  as  advertising. 

Pilots,  mechanics  and  ticket  sellers  are  all  dressed  in 
natty  uniforms.  The  planes  are  kept  neat  and  clean  with 
washable  slip  covers  for  the  seats  so  as  not  to  soil  white 
dresses.  We  do  not  "bark"  at  the  crowd  to  "Come  one, 
come  all"  or  try  to  herd  them  like  a  bunch  of  sheep.  Our 
motto  is  to  "Greet  them  and  leave  them  with  a  smile"  and 
always  our  parting  words  are,  "Thank  you!  Come  again 
and  tell  your  friends." 

It  is  amazing  to  see  the  number  of  operators  who  ignore 
the  personal  factor.  Above  all,  the  operator  must  get  the 
public's  confidence.  Gradual  climbs,  gradual  glides  and 
gentle  turns,  landings  in  the  same  place  each  time — preci- 
sion— instil  confidence.  Of  course  there  are  the  thrill 
seekers.  For  this  class  we  go  somewhere  out  of  sight  of 
the  crowd  and  do  easy  wing  overs,  always  above  1,000 
feet.  Sometimes  they  want  stunts  but  we  tell  them  that 
such  a  flight  costs  $510 — ten  dollars  for  us  and  $500  for 
the  Department  of  Commerce  fine. 

Week  days  we  leave  one  ship  at  the  base  and  barnstorm 


around  the  lake  as  well  as  nearby  lakes.  At  resorts  the 
people  are  free  every  day  and  we  do  not  have  to  depend 
on  a  good-weather  Sunday.  We  have  a  regular  circuit; 
we  keep  a  record  showing  which  places  have  standard  and 
which  daylight  saving  time  so  as  not  to  conflict  with  meal 
hours. 

At  certain  hotels  we  know  the  swimming  hour  and  take 
the  swimmers  up  in  their  bathing  suits,  carrying  a  rubber 
cover  to  protect  the  seats.  Sometimes  they  say,  "But  we 
haven't  any  money  with  us,"  to  which  we  reply,  "We  will 
send  you  a  bill ;  just  write  your  name  and  address  on  this 
card."  In  eight  years  only  one  failed  to  pay  for  his  ride. 
At  many  places  we  have  agents  who  organize  seaplane  par- 
ties for  which  we  give  the  agent  a  ride  or  a  small  commis- 
sion. Our  planes  are  much  in  demand  at  house  parties 
among  the  wealthier  class.  Here  we  take  up  all  the  guests 
and  the  host  or  hostess  pays  the  entire  bill.  With  a  sea- 
plane we  can  go  almost  to  the  front  door. 

By  using  floats  in  the  summer,  wheels  in  the  fall  and 
spring,  and  skis  in  the  winter  we  get  year  round  usage 
from  all  equipment.  By  flying  the  planes  to  Boston  Air- 
port or  to  a  meadow  alongside  the  river  near  our  field,  we 
can  shift  from  wheels  to  floats  or  vice  versa  in  a  few 
hours'  time  without  disassembling  the  wings.  In  summer 
the  floats  serve  admirably  for  almost  any  flight.  New 
England,  especially,  is  dotted  with  thousands  of  lakes  and 
ponds  and  one  can  fly  almost  anywhere  with  floats  and  be 
nearer  a  safe  landing  area  than  with  wheels. 

Soon  now  the  beaches  and  lakes  will  be  crowded  with 
the  annual  crop  of  vacationists.  They  have  money  to  spend 
or  they  would  not  be  there.  Why  sit  around  at  a  hot  dusty 
airport  waiting  for  business?  Put  on  some  floats  and  go 
and  reap  the  harvest.    It  is  there  if  you  will  go  after  it. 


FLYING  SCHOOLS 


$9.00  per  inch. 


Payable  in  advance. 


MARION    McKEEN    AERONAUTICS,  Ltd. 

School   of  Aeronautics 
WACO  DEALER 
Modern   up-to-the-minute  method  of  teaching.  Grade 
eystem,  stipulated  courses.    Nothing  omitted.  Nothing 
repeated  i 
EXCLUSIVELY. 

NOT  TO  A  PKICE.    Write  for  particulars. 

100  Pacific  Alrmotive  Blda. 
Los  Angeles  Airport,  Inglewood.  Calif. 


YOUR 
PASSPORT 

TO  SUCCESS 


The  Whole  Story 

of  Parks  training:  is  be- 
fore you  in  "Skyward 
Hoi"— the  big  illustrat- 
ed catalogue  that 
describes  every  detail. 
Determined  men  find  it 
a  clearguide  to  aviation 
success.  You  need  it  — 
write  for  a  free  copy 

PARKS    AIR  COLLEGE 
Section  7 -AD  Parks  Airport    E.  St.  Louis,  III. 


EAGLE  AIRWAYS 

Hinckley,  Illinois 
SO  Miles  West  of  Chicago 

^  1^  very   complete   aeronautical   course  and 

ulpped  [or  night  flying. 

Pi'— 


and  service.  Write 


bring  further 
AMERICAN  AIR  NAVIGATION 

CORRESPONDENCE  SCHOOL 

404-405   Commercial   Trust   Building.    Buffalo,   N.  Y. 


(For  further  information  concerning  schools 
in  your  locality,  rates,  training,  etc..  write 
to  the  Flying  School  Dept.,  Aero  Digest. 
Your  inquiry  will  receive  prompt  attention. 


■H         FLY  NOW 

AVIATION  TRAINING 

U.  S.  GOV.  SPECIAL  GLIDER 

APPROVED  few)  u^^LUS. 
SCHOOL  INSTRUCTOR 

D.  W.  Flying  Service | 

mmmm    leroy.  n.y. 


AERONAUTICAL  ENGINEERING 

DEGREE  IN  2  YEARS 


March  and  June. 
Civil,  Electrical, 
_     Also  Business  Admltilstra- 
Llvlng  costs  and  tuition  low. 


1071  COLLEGE  AVENUE 


ANGOLA,  IND, 


TM-STATE  COLLEGE 
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BUYERS'  DIRECTORY 


$9.00  per  inch. 


Payable  in  advance. 


Aviation  Rings 


Sterling  Silver 
$1.50  ea. 
EMBLEMS  FOR 
FLYING  SCHOOLS, 
CLUBS  AND  AIRCRAFT 
MANUFACTURERS 

C.  F.  and  Mechanic  Pins  $1  Each 
Sterling  Silver  Identification 
Wristlets  $2.50  ea. 

TROPHIES  —  LOVING    CUPS  —  PLACQUES 

JOHNSON  CO. 


Airplane  Photographs 

We  have  a  quantity  of  4W  x  5"  photographs 
of  more  than  40  well  known  airplanes.  Good, 
clear  views.  10c  each,  2  for  15c,  4  for  25c 
Send  2c  stamp  for  complete  list  of  planes. 

Pilot— Plane  Photos 

General  P.  O.  Box  560,  New  York  City 


ARRIGO  BALBONI 
AIRPLANE  SUPPLIES 

Hisso's,  OX5's.  CIRRUS's,  K6-s.  and  a  number  of 
10  H.P.  motors,  all  In  running  condition.  DIRT 
CHEAP.  I  have  a  Klnner  Airster.  less  motor.  $300. 
If  It  Is  anything  connected  with  war  time  airplanes 
I  HAVE  IT.  BEST  DOPE — $1.25  per  Gal.  DIRT 
CHEAP. 

1543-45  Riverside  Drive,  Los  Angeles,  Calif. 


5  WACO  ^ 
DEALERS  WANTED: 

For 

Northern  New  Jersey  and 
Other  Territory. 
WRITE 

New  York  Aircraft   Distributors,  Inc., 

Hudson  View  Gardens, 
West  183rd  St.  New  York  City. 


N.  A.  C.  A.  COWLINGS 
WHEEL  PANTS 
SPEED  RINGS 

Manufacturers  of  Metal  Specialties  tor  20  Years 

HILL  AIRCRAFT  STREAMLINERS  CO. 
18-822  Reedy  St.  Cincinnati,  Ohio. 


trated  catalog  mailed 

""""write   Dept.  "A" 
BECKER'S 
159-10  Jamaica  Ave. 


Phenix  Clear  Nitrate  Dopes 

Clear  —  $1.20  per  gal.  In  50  gal.  barrels 

—  $1.25  per  gal.  In  30  gal.  barrels 

—  $1.50  per  gal.  In  5  gal.  boxed  cans 
Pigmented  —  $2.20  per  gal.  In  5  gal.  boxed  can 

Yellow,  Blue,  Maroon.  Green,  Cream,  Khaki.  Aluminum. 
Black.  White.  Immediate  shipments,  fresh,  high  grade. 
PHENIX  AIRCRAFT  PRODUCTS  CO. 
Williamsville.  N.  Y. 


AERONAUTICA 


Official  publ icatioi 
The  richest  and  largest 


publication.  Every 


Closing  Out  Our  Entire  $50,000.00  Stock 
of  New  and  Used  Airplane  Engines 
and  Other  Material  at  Bargain  Prices, 
Consisting  of: 

2  Wright  Whirlwind  J-6  300  H.  P.  Motors,  same  as 
new;  3  J-6-5  165  H.  P.  Motors,  total  time  since 
new  40  Hrs. :  2  J-6-7  240  H.  P.  Motors,  total  time 
since  new  32  Hrs.;  4  J-5  Wright  Whirlwind  220 
H.  P,  Motors,  no  time  since  complete  overhaul  and 
test  run:  3  Brand  New  J-5  Wright  Whirlwind  280 
H.  P.  Motors  In  Original  Boxes;  2  J-4-B  Wright 
Whirlwind  220  H.  P.  Motors  60  Hrs.  since  complete 
overhaul;  1  Brand  New  Klnner  K-5  100  H.  P.  Motor 
In  Original  Box;  1  Warner  Scarab  110  H.  P. 
Motor,  total  time  18  Hrs. :  3  Brand  New  OX5 
Motors;  7  OX5  Motors,  recently  overhauled;  3  Brand 
New  Hamilton  Standard  Steel  Warner  Propellers: 
4  Brand  New  J-5  Hamilton  Standard  Steel  Pro- 
pellers; 3  J-5  Reconditioned  Hamilton  Standard  Steel 
Propellers,  same  as  new;  2  J-6  300  H.  P.  Standard 
Steel  Propellers,  New;  2  J-6  240  H.  P.  Standard 
Steel  Propellers,  New;  1  J-6  165  H.  P.  Recondi- 
tioned Hamilton   Standard   Steel   Propeller,   same  as 

$5,000.00  Stock  of  New  and  Used  Parts  for  Wright 


Scarab  Motors. 


New  and  Used  Valves,  Cylinders,  Crank  Shafts, 
Rocker  Arm  Assemblies,  Master  Rods,  Articulating 
Rods,  Crank  Cases,  Carburetors,  Scintilla  Magnetos. 
Pistons.   Wrist   Pins.   Can   Gears.   Cam   Shafts.  Pro- 


light  consider  taking  a  good  airplane  In  on  one  o 
hese  motors.        Write  or  Wire 

MICHIGAN  AERO  MOTORS 

JACKSON,  MICHIGAN 


United  Airport 


WACOS  In  private 
use  than  any  other  American  make. 

ROY  T.  MINOR 

CALIFORNIA  DISTRIBUTOR 


SALES 

A.  (Po 
General  Manager 


//  the  product,  or  products,  you 
wish  to  purchase  are  not  listed 
in  the  advertisements  on  this 
page,  or  elsewhere  in  the  maga- 
zine, write  to  the  Buyer's  Direc- 
tory Department  of  AERO  DI- 
GEST stating  your  needs. 

Each  month  we  receive  such  in- 
quiries and  in  most  cases  we 
are  able  to  put  the  inquirer  in 
touch  with  someone  who  has 
what  he  wants  to  buy.  There  is 
no  charge  for  this  service — use 
it  whenever  you  have  occasion 
to,  for  whatever  your  particular 
requirements  might  be. 


Experimental  and  Model  Work 

Fine  Instruments  and  Fine  Machinery 

Inventions  Developed 
Special  Tools,  Dies,  Gear  Cutting,  Etc. 
Henry  Zuhr,  Inc.,  187  Lafayette  St.,  N.  Y.  C. 


DR.  MAX  M.  MUNK 

Consulting  Aeronautical  Engineer 

1734  Eye  St.  N.W. 
Washington,   D.  C. 

Structural  and  Aerodynamical 
Experiments  and  Analyses 


ATTENTION ! 

PILOTS  -  NAVIGATORS 


ADAMS 
VARIATION- 
DEVIATION 
CORRECTOR 

craft   that  carries  i 

is  the*"  comment"  'o 
Alexander  W.  Mof 
fat.  Commodore  o 
the  Cruising  Club  • 


PRICE  $3.00 
with  case 

(In  placing  your  order  include  10c  for 
postage  and  insurance) 

Supplied  by 
ASHLEY  D.  ADAMS 

Boston  Yacht  Sales  Inc.,  126  State  St..  Boston 


AVIAN,  Cirrus  90  motor,  brand  new.  $2,250. 
EAGLEROCK,  J-5,  steel  prop,  balloons,  brakes.  200 
hrs.,  $2,650.  EAGLEROCK,  J-5,  steel  prop,  flown 
210  hrs.,  $2,350.  GREAT  LAKES,  Cirrus,  flown  150 
hrs.,  $1,650.  KARI  KEEN.  Velio  M-5,  flown  only 
155  hrs.,  $1,050.  KINNER  CROWN  BIPLANE, 
Kinner  motor,  flown  less  than  100  hrs..  $895.00. 
MOTH,  2  pi.  biplane,  Gypsy  motor,  flown  only  135 
hrs..  $1,650.  SPARTAN.  Siemens,  steel  prop. 
$995.00.  STTNSON  JR.  J6-7  ,  250  hrs..  all  Instru- 
ments, balloons,  $3,500.  TRAVEL  AIR,  Speedwlng 
J-5,  very  few  hrs.,  $3,650.  TRAVEL  AIR,  J6-5. 
all  instruments,  flown  90  hrs.,  $2,750.  WACO  OX-5 
Model  90,  less  than  100  hrs..  $1,150.  Both  new  and 
nearly  new  Cirrus.  Kinner  K-5,  Axelson  B,  J-5,  J6-5. 


AERO  BROKERAGE  SERVICE  COMPANY 

Los    Angeles    Airport,    Inglewood,  Calif. 


LIBERTY  12 

MOTORS  —  PARTS 

For  Export  and  Domestic  Use 
THE  VIMALERT  COMPANY.  LTD. 
(35  Garfield  Ave.  Jersey  City,  N.  J. 


AVRO  AVIAN 

Splendid  Condition  -  Many  Extras 
Air  Wheels  -  Licensed 
Price,  for  quick  sale: 
$1200. 

DONALD  D.  COOKE,  Tenafly,  N.  J. 


750  x  125  D  H  Tires.  Unused,  each   $6.50 

Tubes  $1.85.  Wheels   (no  bushings)   5.50 

I   Pioneer  Bank  4*  Turn  Indicator   50.00 

4  Bendix  Wheels.  30  x  5.  each   22.50 

Dixie  800  Mags  $12.50  each.   Points— set   6.00 

Bargains    In    all    makes    magnetos   and    parts.  New 
propellers.     Consolidated  Instruments 

JACK  SPILLANE 
Oakland  Airport  Oakland.  Calif. 

Phone  Trinidad  1561 


SELECTED  CLEAR  AERO 

SPRUCE 

FOB  QUICK  SHIPMENT  FROM  CHICAGO 
ROUGH   OR   FINISHED   TO  EXACT 
SIZE  FOR  YOUR  PLANE  OR  GLIDER. 
Lowest  Wholesale  Prices 

PIKE-DIAL  LUMBER  CO. 

Phone  Canal  0049     CHICAGO      2251  So.  Loomls  St. 


Inspection  Tests 

Microscopic  Examlnatioru 

Of  all  materials  for  airplane  construction.  Advice  on 
Specifications— Heat  Treatment.  All  work  in  cbarge 
of  chemists  and  metallurgists  of  recognised  experience 
in  automotive  engineering  and  under  supervision  of 
Government  Inspectors  if  desired. 
NEW  YORK  TESTING  LABORATORIES 
II  WASHINGTON  IT.  NEW  YORK  CITY 

L.   B.   SEIDELL.   Mgr.  Director 
Member  Aeronautical  Chamber  of  Commerce 
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CLASSIFIED  ADVERTISEMENTS 

Rates:  10c  per  word;  $2.50  minimum;  payable  in  advance. 


USED  PLANES  AND  MOTORS 


FOR  SALE:  Velie  M5  engine.  Late  model,  thirty- 
six  hours  since  new.  Al  condition.  Bargain,  $275. 
T.  G.  Scott,  425  N.  Claybrook  St.,  Memphis  Ten- 


FOR  SALE:  OXS  Robin  NC  9209,  new  motor. 
Will  give  buyer  ten  hours  instruction  free.  Ship 
always  in  hangar,  never  cracked.  Price  $1200  cash. 
I.  M.  Tull,  Jr.,  Chapel  Hill,  North  Carolina. 

LIGHTPLANE  MOTORS:  Will  purchase  Szekely, 
Anzani  or  small  Salmson  radial  motor  for  light 
plane.  Selling  Waco  90,  Ryan  Bl  and  Aeronca 
airplanes.  Also  Waco,  Gull  and  Cadet  Gliders. 
Bargains.  Pittsburgh  School  of  Aviation,  Inc.,  118 
Sixth  St.,  Pittsburgh,  Penna. 

AMERICAN  EAGLET,  40  horsepower  Salmson 
motor.  Dual  controls:  special  paint  job.  Perfect 
condition,  72  hours  time.  Cost  $1,675.  Make 
offer.    AERO  DIGEST,  Box  1168. 

CURTISS  MOTORS:  We  have  cut  the  price  of 
our  OX5  and  OXX6  motors  from  $175  to  $95 
each.  We  have  only  a  few  left  and  are  going 
ta  move  them  quickly.  These  motors  are  rebuilt 
like  new  and  we  have  used  hundreds  for  marine 
motors  for  boats.  Will  send  full  information  to 
interested  parties.  Grant  Marine  Motor  Co., 
827  Whittier  Blvd.,  Detroit,  Michigan. 

FOR  SALE:  Sport  Monoplane,  complete  without 
wings,  used  as  ice  boat.  Reasonable.  Edw.  Schille, 
West  Bend,  Wisconsin. 

FOR  SALE:  Hisso  E  Swallow,  3-place  open  plane. 
New  cover  and  paint.  Complete  overhauled  motor. 
Scintilla  Magnetos,  new  Stromberg  carburetor; 
all  instruments  okay.  Entire  plane  is  Al;  private 
owned.  Will  take  car  in  trade.  E.  IF.  Poole, 
2110  W.  Jackson  St.,  Muncie,  Indiana. 

FOKKER  STANDARD  UNIVERSAL— Like  new. 
Total  time  105  hours;  motor  completely  modernized 
by  Wright:  5  hours  since  modernization.  Fabric 
excellent.  Will  sacrifice  for  quick  sale,  act  quickly. 
Bellanca  Aircraft  Corp.,  New  Castle,  Delaware. 

FOR  SALE:  Pitcaim  Orowing,  OX5  motor,  in  good 
condition,  four  new  wings,  steel  fuselage,  flying 
every  day,  $600.  W.  F.  Underwood,  Blakely, 
Georgia. 

WACO  HISSO  A  Motor.  Flown  42  hours,  motor 
perfect,  has  special  oil  control  rings.  Purchased 
year  ago  new  at  $3900.    Sacrifice  for  $1800.  Ed. 

e,  2677  Delaware  Ave.,  Buffalo,  New  York. 


WACO  10,  OXX6  motor,  front  section  of  fuselage 
and  left  lower  wing  damaged.  Most  of  material 
to  repair  included.  C.  E.  Law,  216  Baldwin  St., 
Elmira,  New  York. 

WACO,  F.  Warner,  30  hours,  steel  propeller,  air 
wheels,  beautiful  shape.  Twenty-Nine  fifty.  Eagle- 
rock,  OXS,  excellent  buy,  one  thousand.  Waco  Jay 
six  five  straight  wing,  twenty-nine  seventy-five. 
Waco  Jay  five  straight  or  tapered  wing,  thirty- 
nine  fifty.  Monocoupe,  race  job,  Warner  motor, 
hundred  fifty  hours,  Townsend  ring,  steel  propeller. 
Win  yourself  some  money,  high  speed  hundred 
forty-five,  thirty-five  hundred.  Here  are  some 
real  bargains.  Write  for  further  details.  Northern 
Airways,  Inc.,  Wausau,  Wisconsin. 


BARGAIN — Curtiss- Robin,  Millerized  OXS,  Scin- 
tilla Magneto,  dual  controls.  70  hours  total  time. 
Recovered  to  comply  with  Federal  requirements. 
Free  delivery  within  300  miles.  $1250.  Walter  Hahn, 
55  Madison  St.,  Fall  River,  Mass. 


OXS  American  Eagle,  Millerized;  major  over- 
hauled, compass,  air-speed,  licensed,  with  free 
private  pilots  course,  $900;  also  new  Irvin  chute. 
AERO  DIGEST,  Box  1170. 


CHALLENGER  MOTOR,  completely  overhauled; 
motor  mounting,  exhaust  system,  cowling  and  in- 
struments. Curtiss  Reed  propeller,  landing  gear 
and  repairs  for  Robin  plane.  J.  Wylie  Dalton, 
Box  274,  North  Powder,  Oregon. 


BARGAINS  in  motors,  propellers  and  hubs  for 
light  planes,  boats  and  airsleds.  Harleys,  Indians, 
Storms-Fords  and  Chevrolets.  Guaranteed  Flying 
Fliwer  Monoplanes,  $350  up.  Blueprints  and  in- 
struction, $5.  A  safe  plane  for  the  beginner. 
Circulars,  10c.  Storms  Aviation  Co.,  Spartanburg, 
South  Carolina. 


FOR  SALE:  Waco  10  with  two  OX5  motors.  Ship 
in  excellent  condition,  never  abused  and  looks  like 
new.  $1500.  C.  E.  Powell,  729  Brice  Ave.,  Lima, 
Ohio. 

FOR  SALE:  Eaglerock  Biplane,  Hisso  A-150  h.p. 
year  old.  Just  been  re-doped  and  overhauled. 
Perfect  condition.  Mortgage  foreclosure;  must  be 
sold.  Price  $1250  f.o.b.  Denver.  L.  A.  Morlan, 
222  E  &  C  Bldg.,  Denver,  Colorado. 

METEORPLANE,  less  than  ten  hours,  guaran- 
teed performance.  Also  Irwin  motor,  new;  ideal 
for  power  glider;  bargains  for  cash.  Nearly  new 
OXX6  cheap.  Scintilla  for  OXS,  $100.  D.  S. 
McHugh,  LiberaL  Kansas. 

FOR  SALE:  Waco,  9,  3-place,  OXS.  Full  tubular 
frame.  Compass,  bank  and  air  speed  indicators 
and  duals.  Privately  flown,  never  crashed,  always 
in  heated  hangar.  Excellent  condition.  Just 
licensed;  fine  for  small  fields.  Owner  quit  flying. 
Priced  right.  W.  E.  Slentz,  1243  Cleve  Ave, 
N.  W.,  Canton,  Ohio. 

FOR  SALE:  Brand  new,  single  seater  sport  bi- 
plane, complete,  cheap,  $115.  Converted  Hender- 
son, overhauled,  with  new  propeller,  only  $69. 
Lackey,  1143  E.  Cherry,  Pottstown,  Penna. 

SPORTPLANES,  $1S0.  Engines,  $25.  New  80  h.p. 
$30.  Propellers,  $S.  Balloons,  power  gliders,  alti- 
meters, instruments,  $5.  Hubs,  seats,  $1,  etc. 
Send  50c  for  Purchasers  Manual.  Aerobuilders 
Service,  Information  Dept.,  1305-15  So.  12th,  Lin- 


FOR  SALE:  OXS  Waco  10.  Like  new;  special 
lacquer  finish,  $1050.  New  Curtiss  Robin,  Miller- 
ized OXS,  $1200.  Both  planes  licensed.  One  brand 
new  OXS  motor  in  original  crate,  complete  $250. 
Elwyn  West,  R.  1,  Menasha,  Wis 


BARGAINS  in  Used  Motors.  Heath  Converted 
Henderson,  excellent  condition,  $140.  One  1930  Hen- 
derson 30  h.p.  with  SB  conversion  only  slightly 
used,  $195.  One  early  model  Cleone  as  is,  com- 
plete, fair  condition,  $45.  New  SB  propellers  can 
be  furnished  for  these  motors  at  regular  prices. 
Write,  Sensenich  Bros.,  Lititz,  Penna. 

SPARTAN  3-place  open  biplane.  Engine,  Siemens- 
Halske,  9-cylinder,  130  hours.  Ship  and  motor  in 
excellent  condition.  $1500  for  quick  sale.  E.  L. 
Spencer,  Ada,  Oklahoma. 


HISSO    EAGLEROCK,    center-section    type,  A3, 


Airport,  Wichita. 


in  ground  loop.   East  Kellogg 


TRADE  $4500  all  mahogany  Hacker-Craft  speed 
boat,  Scripps  Marine  motor;  speed  45  m.p.h.,  used 
fifty  hours  for  licensed,  radial  powered,  three  or 
four  place  flying  boat  or  ship  on  Edo  floats.  Aero- 
Marine  Service,  Russell's  Point,  Ohio. 


FORCED  TO  SELL— Heath  Parasol  in  Montrose, 
Colorado  with  new  model  Anzani  35  H.P.  motor. 
3  hours  since  complete  overhaul.  Runs  like  new. 
f425  for  quick  sale.  Stewart  Lee,  112  E.  Chestnut, 
Glendale,  Calif. 


FOR  SALE:  Heath  Parasol.  4  hours.  Must 
lice  for  quick  sale.  C.  H.  Pageau,  17  E. 
St.,  New  York,  N.  Y. 


1929  AMERICAN  EAGLE,  3-place  OXS  biplane, 
$800.  1928  Buhl,  3-place  biplane,  brakes,  etc.,  less 
J5  motor,  $500.  LeBlond  "60"  motor,  20  hours, 
$300.    Harry  Brown,  138  Ringold,  Dayton,  Ohio. 

FOR  SALE:  6-place  Travel  Air,  powered  weight 
300.  Time  230  hours.  Has  not  been  run  since  major 
overhaul.  Ship  like  new.  Price,  $5500.  J.  B.  Lee, 
Box  207,  Augusta,  Georgia. 

FOR  QUICK  CASH  SALE:  Wright  J-S,  excellent 
condition,  $735.  Wright  J-5,  excellent  condition, 
$850.  Wright  J-S,  excellent  condition,  $1075.  All 
three  just  overhauled  by  Wright  approved  service 
station.  Curtiss  Challenger,  96  hours  since  over- 
haul, excellent  shape,  $550.  Curtiss  Challenger, 
18  hours  since  overhaul,  splendid  condition,  $685. 
See  or  write  B.  J.  Busch,  Room  203,  1224  Airway, 
Glendale.  California. 


WILL  SELL  at  Sacrifice  or  trade  for  light  car, 
one  ISO  H.P.  Wright  Hisso  motor  used  on  experi- 
mental plane  12  bours.  Descomb  Flying  Service, 
Inc.,  Hartford,  Conn. 

TRAVEL   AIR,   3-place   with   Challenger  motor, 
steel   propeller,   Heywood   starter,   complete  dual 
struments  and  controls,  only  100  hours.  Offered 


FOR  SALE:  Aeromarine  Klemm  Model  40  Mono- 
plane, fair  condition,  all  parts  complete,  $700.  A 
real  bargain.   AERO  DIGEST,  Box  1174. 

FOR  SALE:  Stinson  Juniof  powered  J6-5,  motor 
300  hours,  licensed,  in  good  condition.  Price  $2500. 
Alex  Tate,  1110  W.  Washington  St.,  Champaign, 

FOR  SALE:  GEE  BEE  side  by  side  landplane, 
just  relicensed.  Kinner  K5  motor,  price  $1600.  Avro 
Avian,  airwheels.  English  model,  price  $1000.  OXX7 
TP  Swallow,  refinished  and  relicensed  last  month, 
price  $800.  All  the  above  ships  have  NC  licenses 
and  are  ready  to  fly.  For  details  write  Tred  Avon 
Flying  Service,   Inc.,   Easton,  Maryland. 

OX-5  JENNY,  in  excellent  flying  condition.  Motor 
has  25  hours  since  last  overhaul;  dual  control, 
completely  equipped  with  instruments;  $200  cash 
or  car  in  trade.  H.  L.  Thorn,  Kelly-Springfield 
Tire  Company,  Cumberland,  Maryland. 

WACO  9:  Eligible  license,  newly  covered,  orange 
and  black.  Warren  truss  fuselage  (full  tubular), 
balanced  ailerons.  Perfect  Millerized  OXS,  turns 
1400  ground.  Airwheels,  many  extras  and  a  bar- 
gain at  $750.  Must  be  cash.  Ackerman-Reiber 
Aircraft  Co.,  1273  Robert  St.,  Hillside,  New  Jersey. 

FOR  SALE:  Two-place  monoplane,  Velie  powered, 
unlicensed.  Excellent  condition  throughout.  Dandy 
for  small  fields.  Nothing  better  for  building  up 
time.  Free  delivery  and  instruction  to  one  or 
two  persons  if  desired.  Price  for  quick  sale,  $700. 
Dennis  Powelson,  37  S.  7th  St.,  Zanesville,  Ohio. 

FOR  SALE:  Challenger  Robin,  perfect  condition, 
used  less  than  fifty  hours;  five  hundred  dollars; 
extra  instruments  and  equipment.  Must  sacrifice 
immediately  for  best  offer.  E.  J.  Carroll,  540  Strat- 
ford Place,  Chicago,  Illinois. 

FOR  SALE:  A  real  bargain;  Aristocrat  three- 
place  cabin  ship,  powered  witb  Whirlwind  J6-165 
h.p.  motor.  Total  time  since  new,  forty  hours. 
Will  accept  Waco  OXS  or  Travel  Air  on  deal. 
Write  or  wire  Becker-Forner  Flying  Service,  Inc., 
Jackson,  Michigan. 


ATTENTION  SPEED  PILOTS:  For  sale, 
110  h.p.  Monocoupe.  Positively  the  keenest, 
smoothest  finished,  best  streamlined  Monocoupe  in 
the  United  States.  Equipped  with  Heywood  air 
starter,  Standard  Steel  propeller,  N.  A.  C.  A. 
cowling,  streamlined  pants  for  wheels.  This  Mono- 
coupe was  on  display  at  Detroit  Aircraft  Show. 
Write  or  wire  Becker-Forner  Flying  Service,  Inc., 
Jackson,  Michigan. 

J6-5  WACO,  210  hours,  perfect  condition,  complete 
night  flying  equipment  including  flares,  also  steel 
propeller.  Always  kept  in  hangar,  extra  propeller 
and  parts.  Sacrifice  at  $3500.  AERO  DIGEST, 
Box  1175. 

OX  BIRD,  Scintilla  Magneto,  Miller  overhead, 
Miller  pistons,  licensed  and  in  fine  condition.  Never 
cracked.  Will  trade  for  Kinner  Bird,  $1,100  cash. 
A.  K.  Young,  Rhoads  Field,  Somerset,  Penna. 

GREATEST  SACRIFICE  and  biggest  bargain  in 
history  of  aviation.  Brand  new,  $9,000  Stearman, 
designed  Butler  Blackhawk  Sport  biplane,  Wright 
J5  powered  for  $2,650  cash.  Floyn  only  half  day. 
Government  approved.  Licensed  NCS96H.  Every  j 
instrument,  steel  prop,  brakes  and  starter.  Abso- 
lutely perfect  condition.  Pictures  and  further  in- 
formation. Alton  Walker,  600  Graphic  Arts  Bldg., 
Kansas  City,  Missouri. 


FOR  SALE:  Model  F  demonstrator,  like  new, 
many  extras,  $3,200.  Brand  new  Waco  OXS,  $1,950. 
Model  F  lower  right  wing,  new,  $150.   Write  View 


AERONCA  C2,  one  place  with  new  type  tripod 
landing  gear  and  air  wheels  Forty  hours,  ship  and 
engine.  Always  in  hangar;  never  crashed.  A  bar- 
gain at  $775.  Also  new  Demonstrator  Aeronca, 
two  place,  latest  model  A;  buy  at  $1,375.  Jos.  A. 
Simcock,    200    E.    Roosevelt    Blvd.,  Philadelphia. 
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FOR  SALE:  T« 


long  distance  Bellanca  Planes 


New  Castle,  Delaware. 


HISSO- JENNY;  good  flying  condition.  Motor  just 
overhauled.  New  valves.  Split-axle  landing  gear. 
$450.  Miami  Valley  Flying  Club,  356  South  Bel- 
mont Avenue,  Springfield,  Ohio. 

GREAT  LAKES  SPORT  TRAINER.  1930  ModeL 
NC  License.  American  Cirrus  Mark  III  motor. 
Air  wheels,  special  paint,  compass,  clock,  booster. 
Excellent  condition,  always  hangared.  Cash  price 
$1,500.   C.  M.  Nash,  144  Volusia  Avenue,  Daytona 

Beach,  Floradi.  

FOR  SALE:  180  Hisso  Waco,  complete  as  land- 
plane  or  seaplane.   Spare  motor  and  prop.  Sea- 


plane  or   seaplane,  jpiui: 
plane  Base,  Hayward,  Wise 


DAYTON  BEAR  ENGINE,  new,  complete  fou;r 
cylinders  in  line,  110  horsepower,  air  cooled;  $150 
cash,  or  will  trade  on  light  car  or  motorcycle. 

Paul  E.  MiUer,  Gettysburg,  Ohio.  

WARNER  COMMAND  AIRE ;  steel  propeller,  Bos- 
ton magneto,  fuselage  newly  recovered,  top  over- 
haul; 29  hours.  Any  reasonable  offer  accepted. 
D.  Maxson,  715  St.  Marks  Ave.,  Westfield,  New 
Jersey. 

PITCAIRN  SPORT  MAILWING,  landing  lights, 
flares,  JS  motor.  Total  time,  297  hours,  25  since 
major  overhaul.  Dual  instruments.  License  ex- 
pires June  15th,  1932.  Ship  insured  $6,000.  Price 
for  quick  sale,  $3,000.  AERO  DIGEST,  Box  1181. 

FOR  SALE:  Anzani  45-50  hp.  six  cylinder  Aero- 
plane motor  (War  type),  run  about  5  hours.  In 
perfect  shape;  $300.  Robert  O.  Graham,  102  Liberty 
Ave.,  Westhampton,  Richmond,  Virginia. 

TRAVELAIR  0X5,  good  condition,  20  hours  since 
overhaul.  Motor  turns  1475.  Cash  offers  wanted. 
A.  M.  Horn,  Fairmont,  Nebraska.  

VERVILLE  SPORT  TRAINER  in  Al  mechanical 
condition.  .Total  time  300  hours.  Used  for  engine 
flight  test  only.  Continental  engine  in  condition 
as  new.  Metal  propeller.  Heywood  air  starter. 
Priced  right.  Write  Continental  Aircraft  Engine 
Detroit,  Michigan. 


WHIRLWIND  J5  TRAVEL  AIR.  Three  place 
open  cockpit;  heated;  110  hours'  time  on  plane 
and  engine.  Always  kept  in  hangar;  never  crashed. 
Goodrich  air  wheels  with  Bendix  brakes.  Steel 
prop,  aerol  struts,  air  starter.  Complete  set  of 
instruments  for  night  or  blind  flying.  Our  price 
$3,275.  Jos.  A.  Simcock,  200  E.  Roosevelt  Blvd., 
Philadelphia,  Penna. 

SPECIAL  GREAT  LAKES,  900  miles  cruising 
range,  speed  125,  steel  prop,  air  wheels,  pants, 
compass,  air  speed,  light,  impulse  starter  and 
many  other  accessories;  ship  purchased  last 
August.  Never  cracked;  has  but  few  hours.  Only 
$1,800.   AERO  DIGEST,  Box  1185.  

FOR  SALE:  American  Eagle,  OX5.  Licensed.  In 
excellent  condition.  Sacrifice,  $809.  H.  M.  Stam- 
baugh,  222  N.  Seminary  St.,  Galesburg,  Illinois. 


.  Ackerman- 
Aircraft  Co.,  1273  Robert  St.,  Hillside,  N.  J. 

POSITIONS  WANTED 


CHUTE  JUMPER,  wing  walker,  19,  desires  con- 
nection as  ladder  performer,  etc.,  but  will  consider 
any  aviation  proposition  with  look  to  future.  High 
school  education.  Willing  worker.  AERO  DIGEST, 
Box  1166. 

TRANSPORT  PILOT,  experienced  on  open  and 
cabin  ships,  night  flying,  navigation  and  meteor- 
ology. Can  supply  references.  AERO  DIGEST, 
Box  1167. 

YOUNG  MAN,  20— single,  no  bad  habits,  wishes 
work  connected  with  aviation.  Have  40  hours; 
motor  experience;  go  anywhere.  References.  Simon 
Aper,  Hartsburg,  Illinois. 

TRANSPORT  PILOT:  A  and  E  license.  Over 
1100  certified  hours — open  and  cabin  planes.  Two 
years  aircraft  factory  experience.  Several  hun- 
dred hours  student  instruction.  Barnstormed  all 
over  country.  Have  flown  in  all  altitudes,  moun- 
tains included.  Excellent  references.  Willing  to 
go  anywhere.    Chester  G.  Brown,  Vroman,  Colo- 


NEWSPAPER  MAN,  city  editor  and  feature 
writer  with  aviation  experience,  desires  position  as 
newspaper  aviation  editor.  Fill  vacancy  or  organ- 
ize new  department.    AERO  DIGEST,  Box  1147. 

TRANSPORT  PILOT,  age  23,  good  references, 
army  training,  capable  and  willing.  Address  Mike 
Des  Marais,  Las  Vegas,  New  Mexico. 


YOUNG  MAN,  19,  wants  job  connected  with 
aviation.  High  school  graduate.  Good  knowledge 
aeronautics.  Go  anywhere.  H.  G.  Mclnnes,  59 
Appleton  Circle,  Fitchburg,  Mass. 

SOUTH  AMERICA  last  four  years,  know  Europe 
well.  Fluent  Spanish  and  French.  Argentine, 
American  and  British  Empire  pilots  licenses.  Sales 
experience.  Englishman,  age  thirty,  University 
education,  Int.  B.  Sc.  Single,  trustworthy.  Accept 
any  position  with  future.  Salary  secondary.  Ad- 
vertiser, 103  Bellvue  Ave.,  East  Paterson,  New 
Jersey. 

LICENSED  PILOT  with  new  Ryan  Speedster,  3- 
place  open,  air  cooled,  wants  proposition;  prefer- 
ably near  Pennsylvania.  3  years'  experience,  370 
certified  hours.  Graduate  Parks  Air  College.  L.  S. 
Probst,  S.  Fail-view  St.,  Lock  Haven,  Penna. 

YOUNG  MAN  of  good  character  desires  work 
that  will  give  flight  training  and  small  salary. 
Willing  to  learn  and  do  parachute  jumps,  etc.  Go 
anywhere.  R.  L.  Matthews,  852  E.  College  St., 
Shreveport,  Louisiana. 

TRANSPORT  PILOT,  graduated  Parks  in  1928; 
steady  flying  since  then.  Excellent  references, 
clean  record.  Consider  any  proposition.  G.  M. 
Smith,  381  W.  Main  St.,  Zanesville,  Ohio. 


NOTICE 

TO  UNEMPLOYED 
AVIATION  WORKERS 

For  a  limited  time  AERO  DIGEST 
will  publish  "POSITION  WANT- 
ED" advertisements  for  only 

$I.OO 

instead  of  the  $2.50  minimum. 
Please  confine  your  copy  to  25  words. 


TRANSPORT  PILOT,  experienced  open  and  closed 
type  ships,  night  flying,  student  instruction.  Good 
mechanic.  Office  work  experience.  Willing  to 
work  for  small  salary.   AERO  DIGEST,  Box  1171. 

PRIVATE  PILOT,  35  hours.  Want  job  for  ex- 
penses, experience,  build  time  or  work  out  pur- 
chase price  airplane.  Age  24,  college  education. 
AERO  DIGEST,  Box  1173.  

TRANSPORT  PILOT,  open  and  cabin  ship  ex- 
perience, single,  24  years,  will  go  anywhere.  Prefer 
position  as  co-pilot.  Rudolph  Schletter,  126  Grape- 


land  Ave.,  San  Antonio, 


GRADUATE  Spartan  School  Aeronautics,  A  &  E 
mechanics  course.  High  school  graduate.  Desire 
position  as  mechanic;  go  anywhere;  married;  ex- 
cellent references.  Aubrey  Blackbume,  Spring  Hill, 
Tennessee. 

LICENSED  AIRPLANE  MECHANIC;  17,  high 
school  graduate,  four  years  line  and  shop  experi- 
ence; experienced  airplane  designing,  stress 
analysis,  desires  position;  go  anywhere.  Worth 
Whitaker,  Monroe,  North  Carolina. 

PRIVATE  PILOT,  27,  single,  college  graduate.  Six 
years'  business  experience  managing  chain  de- 
partment store,  desii 


transport.  Will  make  1 


industry   in   sales  advertising, 

"  5  personal  application  it  propo- 
is  justifiable.    AERO  DIGEST,  Box  1172. 

POSITION  WANTED:  Four  years'  experience  on 
wings  and  hulls.  Excellent  references.  Herman 
Stumpfrock,  1317  Fair  Ave.,  Bronx,  New  York, 
N.  Y. 


GIRL  PILOT  with  private  license,  40  hours  solo, 
wishes  any  type  flying  position.  Main  objective: 
air  hours;  salary  desired:  bare  living  expenses. 
Free  to  travel.  Barbara  Toole,  care  of  Mrs.  A. 
Subin,  297  East  10th  Street,  New  York  City. 

LICENSED  A  &  E  MECHANIC,  welder,  desires 
position  on  private  ship.  Experienced  Wasp  and 
Hornet  engines,  plane  repairing;  25  hours  solo. 
Go  anywhere.  Write  9803  Elwell  Avenue,  Cleve- 
land, Ohio. 

L.  C.  PILOT,  Curtiss- Wright  graduate;  experi- 
ence on  open  and  closed  jobs;  private  owner  con- 
nection preferred.  Age  33.  Best  references.  Box  721, 
Mamaroneck,  N.  Y. 


DESIRE  CONNECTION  in  aviation.  Speak  and 
write  Spanish.  Own  OX5  plane;  two  years'  expe- 
rience in  aviation.  Best  references.  Will  go  any- 
where.   Fred  Pinnegar,  Dunsmuir,  Calif. 

PILOT  &  BUSINESS  EXECUTIVE— Transport, 
14  years  safe  flying,  no  injuries,  entire  period,  3300 
hours.  Army,  barnstorming  and  instruction.  7 
years  automotive  sales  and  service.  Solicit  oppor- 
tunity. Available  July  18th.  AERO  DIGEST,  Box 
1176. 


GRADUATE  Aviation  Institute  USA,  desires  con- 
nection with  airport  or  factory.  21,  Christian,  high 
school  education.  Aircraft  motor  experience.  Con- 
nected U.  S.  Naval  Air  Reserve:  references. 
AERO  DIGEST,  Box  1177. 


SALES  PROMOTION  MANAGER,  ten  years'  ex- 
perience, desires  connection  with  airplane,  engine 
or  accessaries  manufacturer.  Former  pilot;  age  35, 
married.   References.   AERO  DIGEST,  Box  1179. 


MECHANIC,  trained  at  government  approved 
school;  22  years  old;  gas  engine  and  machinist 
experience.  Desire  position  with  airport  or  factory 
for  small  salary  and  flying  time  or  as  mechanic's 
helper.  Excellent  references.  George  Youket, 
4  Mary  St.,  Binghamton,  N.  Y. 

AERONAUTICAL  ENGINEER,  3  years'  expe- 
rience on  design  and  construction  of  all  metal 
land  planes,  2  years  on  stress  analysis  and 
research  work.  Excellent  references.  AERO  DI- 
GEST, Box  1178. 


AERIAL  PHOTOGRAPHER,  old  timer,  850  hours 
in  the  air  on  photographic  work,  now  with  lead- 
ing organization  in  U.  S.  Wishes  connection  with 
well  established  concern.  Exceptionally  good  refer- 
ences.   AERO   DIGEST,   Box  1180. 


TRANSPORT  PILOT,  540  certified  hours.  Grad- 
uate Brooks  and  Kelly  Fields;  ZY2  years  in  Army 
Air  Corps;  24  years  old.  Will  consider  anything. 
Best  of  references.  Hudson  Chadwick,  Jackson, 
Mississippi. 


L  C.  PILOT  desires  position,  preferably  with 
private  owner,  or  sales  connection.  Age  19,  two 
years  college,  experienced.  Best  references  as  to 
character  and  ability.  Salary  or  location  sec- 
ondary.  Now  employed.   C.  A.  Miles,  Jr.,  Liberty, 


TRANSPORT  PILOT,  350  hours,  and  new  3  place 
ship  available  at  once.  What  have  pou  to  offer? 
Frank  Allen,  Green  Valley,  Illinois. 


crackups;  flown  many  types.  Moderate  salary  or 
small  salary  and  commission.  Best  references;  go 
anywhere.  R.  E.  Waller,  248  Boulevard,  Has- 
brouck  Heights,  New  Jersey. 


L.  C.  PILOT,  graduate  Von  Hoffmann  Air  Col- 
lege, desires  flying  position;  will  go  anywhere  and 
work  for  small  pay.  Experienced  on  open  and 
closed  jobs.  Clean  record,  references.  Brooks  L. 
McElroy,   24   Williams   Ave.,   Jersey   City,  New 


SUPERIOR  SCHOOLS  GRADUATE  and  expert 
draftsman;  detail,  layout,  new  design;  shop  meth- 
ods production.  Special  experience  in  Amphib- 
ians, flying  boats.  Desire  responsible  connection. 
References.   AERO  DIGEST,  Box  1186. 

LICENSED  TRANSPORT  PILOT  desires  a  flying 
connection.  Will  accept  any  proposition.  Over  800 
hours.  Al  rating.  Four  years'  experience  barn- 
storming. Age  30.  References.  B.  M.  Birchett, 
814  W.  Broad  St.,  Richmond,  Virginia. 


TRANSPORT  PILOT:  A  and  E  licensed  mechanic 
desires  position  with  established  firm  as  pilot  or 
co-pilot.  Excellent  references  as  to  character  and 
ability.  Age  24,  married.  Ross  E.  Dye,  1251 
Bowman  Avenue,  Olympia,  Washington. 

TRANSPORT  PILOT,  Army  trained,  8  years,  1,600 
hours.  Clean  record,  good  general  experience. 
Barnstormed  last  year  with  Clyde  Pangborn. 
Single;  age  30;  go  anywhere.  R.  L.  Baumgardner, 
Fort  Stockton,  Texas. 


MISCELLANEOUS 


HAVE  SET  EDO  DeLuxe  floats,  good 
for  students,  passengers.  Want  party  with  plane 
not  over  2600  lbs.  to  assist  this  project.  Write 
R.  E.  Zimmerman,  4806  Bay  Shore  Blvd.,  Tampa, 
Florida. 


140 


Aero  Digest 


FOR  SALE:  Wings,  tail  units,  fuselages— Travel- 
Air^  Waco,  Commandaire.  Avian,  Waco  Taper 
wings,  primary  gliders,  wing  covers,  miniature  w, 
2  unfinished  planes,  parts.  Raithel,  Osgood  St., 
Greenfield,  Mass. 


FOR  SALE:  Brand  new  wings,  ailerons,  almost 
complete  tubing,  axle,  blue-prints,  sheet  steel,  con- 
trol wire,  hard  wire,  turnbuckles  for  Heath  Para- 
sol.   First  reasonable  offer.    S.  Short,  Mt.  Zion, 

JUST  PLANE  PHOTOS.  Ten  for  $1.  Ten  for 
$1.  Ten  for  $1.  Heavyweight  5x7.  The  best  and 
original  at  no  extra  cost.  19x7,  four  for  $1.  Free 
catalog.  Boeings,i  Curtiss,  Douglas,  Stdarmsui, 
Gee  Bee;  all  makes.  John  Stiles,  Stoughton,  Mass. 


GLIDER  MOTORS— Complete  or  semifinished. 
Lightest  of  their  kind.  Send  dime  for  photos  to 
Glider  Motors,  P.  O.  Box  1585,  Cincinnati,  Ohio. 


HEATH  PLANES,  new  or  used;  also  parts  and 
blueprints  may  be  had  at  Heath  prices.  Write 
for  our  bargain  prices  on  used  planes.  Bernard- 
Nelson  Aircraft  Co.,  Wyckoff,  New  Jersey. 

SPECIAL:  20  only  new  OX5  Crankshafts  complete 
with  thrust  bearing,  $15  each.  Also  30  x  5  Kelsev 
Hayes  SS  heavy  duty  wheels  1%"  diameter  by  6" 
hub,  $20  per  pair.  Airplane  Sales  &  Service,  Port 
Newark,  New  Jersey. 


PARACHUTES:  Approved  type.  Seat,  back,  lap 
and  chest,  bought,  sold,  exchanged,  repaired.  Tell 
all  first  letter.  Professional  parachute  jumpers  and 
balloonist  furnished  for  all  occasions.  Thompson 
Bros.  Balloon  &  Parachute  Co.,  Aurora.  Illinois. 
Established  1903. 


PARACHUTE,  28  ft.  Irving  caterpillar  back  pack, 
12  months  old.  Used  for  ten  jumps  only.  Never 
worn  otherwise.  Always  excellent  care.  $200  cash. 
Elwin    West,    Whiting   Airport,    Menasha,  Wis- 


HELP  WANTED 


LICENSED  AIRPLANE  MECHANICS 
WANTED:  As  part  of  our  expansion  and  develop- 
ment program,  we  are  organizing  a  national  corps 
of  inspectors,  using  licensed  mechanics  only,  to 
check  workmanship  of  home  built  aircraft.  No 
selling  required.  If  you  are  interested  in  profitable 
part  time  work  in  your  own  neighborhood,  send 
us  your  name  and  address,  outlining  your  training, 
experience,  and  license  status.  Heath  Aircraft 
Corporation,    Dept.    WD-7,   Niles,  Michigan. 


YOUNG  MEN  wanted  by  prominent  organization 
affiliated  with  aviation  industry.  Interesting  work, 
attractive  pay.  Part-time  or  full-time  employment. 
Must  be  16  or  over.  Only  highest  type,  serious- 
minded  need  apply.  Write  fully,  stating  education, 
past  employment,  age  and  nationality.  Give  refer- 
ences.   AERO  DIGEST,  Box  1154. 


FREE,  complete  plans  and  instructions  for  R.O.G., 
Senior  R.O.G.,  and  11  Minute  Indoor  Tractor  if 
you  write  for  our  new  list  of  model  airplane  bar- 
gains. Madison  Model  Airplanes,  Inc.,  134  Liv- 
ingston St.,  Brooklyn,  New  York. 


SEND  NAME  and  address  for  free  bundle  of 
Balsa  and  price  list.  Aero  Shop,  3050  Hurlburt 
Ave.,  Detroit,  Michigan. 


DESIGN,  LAYOUT,  DRAWINGS:  Experienced 
designer  on  aircraft,  engines  and  other  mechanical 
projects.  Can  save  you  time  and  money.  Prac- 
tical service  assured.  Walter  Novak,  AERO 
DIGEST,  Box  1184. 


WANTED 


WANTED:  Party  with  one  or  two  planes  to  join 
me  in  a  proposition  of  unusual  possibilities  in  the 
South.   Give  experience.   AERO  DIGEST,  Box  1165. 


WANTED:  2  second  hand  lower  Wings  uncovered 
for  Waco  90  Model  10.  D.  C.  Kirby,  Turner  Val- 
ley, Alberta,  Canada. 


WANTED— pair  of  floats  with  complete  attach- 
ments immediately  for  Ryan  B5  Cabin.  Write 
AERO  DIGEST,  Box  1169. 


WANTED  TO  BUY:  Lincoln  Page  TP3  landing 
gear,  either  regular  or  air  wheel;  complete  or 
part.  Front  spar  for  lower  right  wing;  also  main 
and  false  ribs;  complete  rudder;  center  bay  and 
outer  bay  struts.  Must  be  in  good  condition  and 
cheap.   S.  E.  Gammage,  Box  215,  Arcadia,  Florida. 


WANTED:  Sixty  or  Seventy  LeBlond.  State 
concerning  crackup,  time,  time  since  overhaul 
and  present  condition.  Must  be  cheap.  P.  Wm. 
Goebel,  405  Orpheum  Bldg,  Wichita,  Kansas. 


WANTED  TO  BUY,  Waco  F  with  not  over  hun- 
dred fifty  hours.  Must  be  bargain.  Cash.  Wire, 
write,  phone,  Reavis  Flying  Service,  Municipal 
Airport,  Denver,  Colorado. 


RELIABLE  TRANSPORT  PILOT  wants  licensed 
seaplane  or  flying  boat  to  fly  on  percentage  in 
well  developed  resort  country  immediately.  Sea- 
plane Base,  Hayward,  Wisconsin. 


WANTED:  Upper  left  wing,  wing  struts  and 
complete  tail  assembly  for  Waco  10.  H.  Royston, 
Box  103,  Moore,  Montana. 


WANTED:  Young  men  and  women  to  make 
aviation  their  career.  Apply  F  &  S  Aircraft  Corp., 
200  E.  Roosevelt  Blvd.,  Philadelphia,  Penna. 


PATENTS  AND  INVENTIONS 


INVENTOR'S  UNIVERSAL  EDUCATOR.  Con- 
tains 900  mechanical  movements;  50  perpetual 
motions;  instruction  on  procuring  and  selling 
patents  and  selecting  an  attorney,  etc.  Suggests 
new  ideas.  Price  $1.00  postpaid  in  U.  S.  A. 
Address  Dieterich  Co.,  602-C,  Ouray  Building, 
Washington,  D.  C. 


PATENTS— Airplane  cases  solicited.  Reliable 
service.  Experienced  practitioner  devoting  per- 
sonal attention  to  each  case.  B.  P.  Fishbume, 
Patent  Attorney,  589  McGill  Building,  Washington, 
D.  C. 


PATENTS  obtained  at  lowest  cost.  Special  atten- 
tion given  aeronautical  inventions.  Write  for  book 
and  form.  Ralph  Burch,  Patent  Lawyer,  904  F 
Street,  Washington,  D.  C. 


FOR  SALE 


FOR  SALE:  Model  E  180  h.p.  Hisso  motors  com- 
plete, $75.00.  Also  Hisso  parts.  Prices  reasonable. 
E.  D.  Anderson,  130  Crofton  Avenue,  San  Antonio, 


THUNDER  HEAD  propellers.  There  are  none 
better;  and  few  as  good.  Not  being  satisfied  with 
ordinary  efficiency  led  us  to  develop  this  blade 
that  is  nearly  100%  efficient.  Five  years  ago  Mr. 
Roddey  built  his  first  ship.  Five  years  of  experi- 
menting and  we  announce  the  Thunder  Head 
sport  plane.  Write  for  details.  Roddey  Aircraft 
Co.,  326  Wharf  Street,  Charlotte,  North  Carolina. 


FOR  SALE:  New  inverted  in-line  Argus  engine, 
four  cylinder,  air  cooled,  80  H.P.,  1930  model  AS8. 
The  foremost  European  light  engine.  Brand  new 
in  crate,  $750.  Menasco  Motors,  Inc.,  6718 
McKinley  Avenue,  Los  Angeles,  California. 


BE  SURE  that  the  motor  you  purchase  for  your 
light  plane  will  fly  it.  Heath  B4  and  Heath  Hen- 
derson motors  are  guaranteed  to  fly  and  7  years 
of  constant  performance  prove  it.  For  economy 
and  reliability  these  motors  cannot  be  equaled. 
Send  10c  for  large  illustrated  booklet.  Heath, 
Aircraft  Corp.,   Dept.  KD-7  Niles,  Michigan. 


HANGAR  FOR  SALE,  portable,  bolted,  all  metal, 
fifty  by  fifty  feet.  Bargain.  New  Haven  Air  Termi- 
nal, Inc.,  P.  O.  Box  919,  New  Haven,  Connecticut. 


NEW,  REBUILT  and  used  Curtiss  OXS,  OXX6 
and  Hisso  engines.  Send  for  descriptive  list  and 
prices.  Heckman  Machine  Works.  4028  W.  Lake 
Street,  Chicago,  Illinois. 


WINGS  FOR  SALE:  New  and  secondhand  for 
Waco  10,  straight  and  taper,  prices  very  reason- 
able. Diaz  Aeroplane  Shop,  Charles  &  Lewis  Ave., 
Floral  Park,  L.  I. 


SB  PROPELLERS  give  better  performance. 
Special  Henderson  propeller,  $16.  New  special  for 
Ford  model  A  motor,  $24.  We  can  supply  special 
propellers  for  every  light  plane  requirement,  boats 
or  sleds,  performance  guaranteed.  Let  us  have 
your  inquiries.    Sensenich  Bros.,  Lititz,  Penna. 


BIRD  LANDING  GEAR  complete,  new  oleos, 
Hartzell  propeller,  Gosport  twonway  speaking 
tubes.   A.  F.  Hood,  Commerce,  Georgia. 


OUR  WELDED  FUSELAGE  with  tail  surfaces 
for  Heath  Parasol,  $60.  Pietenpol  Camper,  $70. 
Ribs,  $15;  $20  per  set.  Tubing,  plywood,  hinges, 
etc.  Send  dime  for  latest  bargain  catalog.  Sport- 
planes  Company,  P.  O.  Box  121,  Lexington,  Ken- 


THE  SENSENICH  HENDERSON  aircraft  mo- 
tors cost  only  $225,  complete  and  are  guaranteed. 
SB  Conversion  attached  to  your  Henderson  or 
Indian  Four  for  only  $35.  Send  ten  cents  in 
stamps  for  catalog.  Sensenich  Bros.,  Lititz,  Penna. 


ONE  PAIR  WHEELS,  32  x  6  with  Bendix  brakes 
used  12  hours;  also  one  pair  wheels  30  x  5  with 
Bendix  brakes,  new,  less  4  hours.  Real  bargain. 
Descomb  Flying  Service,  Inc.,  Hartford,  Conn. 


NOW— Corben  Baby  Ace,  semi-built  kits  including 
fuselage  and  tail  group,  factory  welded.  Insures 
you  of  success  in  building  your  Sportplane.  10c 
brings  folder.  Corben  Sportplane  Co.,  Peru, 
Indiana. 


GLIDERS 


PRIMARY  GLIDER,  easily  converted  to  second- 
ary, large  construction  blueprints  $1.00.  Write  for 
our  $5.00  down  home  construction  outfit  plan. 
Details  free.  Hawthorne  Aero  Co.,  Hawthorne, 
New  Jersey. 


YOU 
SAVE 

68% 
! 


A  ERO  DIGEST  sells  for  35  cents  on  the  news- 
^  stand.  That  almost  30,000  people  buy  single 
copies  every  month  is  excellent  proof  that  AERO 
DIGEST  is  the  kind  of  aeronautical  magazine  they 
want  to  read  all  the  time. 

Perhaps  you,  too,  buy  it  on  the  newsstand  and 
pay  35  cents  a  copy.  If  you  do  you  will  be  inter- 
ested to  know  that  a  two  years'  subscription  costing 
five  dollars  will  save  you  68  per  cent,  reducing  the 
cost  of  the  single  issues  to  just  a  little  more  than 
20  cents.  The  total  saving  amounts  to  $3,401 
SUBSCRIBE  NOW  —  USE  THE  CONVENIENT  COUPON 


AERO  DIGEST,  220  West  42nd  Street,  New  York  City 


Please  send 
■for  two  yea 
five  dollars 


me  AERO  DIGEST  every  month 
s.  My  money  order — check — for 
s  enclosed. 
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Address  

City  and  State 
Occupation  .  .  . 
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at  Leonard  F  X.G 

AIR  COLLEGE 

Action!  That's  what  you're  going  to  see  in  aviation  this  year — and  that's  what  Leonard  Flo 
students  are  getting  now!  Real  training  on  new  types  of  ships  ■ — ■  All  with  modern  air- 
cooled  engines.  Here  at  the  Flo  College  you  will  find  Barling,  Arrow,  Spartan,  Bird  and 
Stinson  Airplanes  powered  with  Warner,  Kinner,  Genet  and  Whirlwind  engines.  You'll 
get  plenty  of  flying  time — 20  to  25  hours  if  necessary  instead  of  the  usual  I  8  on  a  private 
pilot's  course  ■ — ■  60  to  65  when  necessary  instead  of  50  on  a  limited  commercial,  and  cor- 
responding time  for  transport  pilots.  And  with  every  flying  course  a  Pilot's  Transport 
Ground  course,  thorough  and  complete,  patterned  after  army  instruction,  taught 
by  Brooks  and  Kelly  Field  men. 

EVERY  STUDENT  RECEIVES  MONOPLANE, 
BIPLANE,  CABIN  AND  WHIRLWIND  TRAINING 

At  the  Flo  College,  you  don't  merely  get  time  on  one  type  of 
ship.  Every  Flo  student,  even  private  pilots,  receives  training  on 
monoplanes,  biplanes,  cabin  and  Whirlwind-powered  ships.  And 
with  every  flying  course  a  Transport  ground  course  is  included. 
You'll  like  the  Flo  school  —  the  enthusiasm  and  friendliness  of 
students  and  instructors  alike.  Quickly  you'll  sense  the  feeling 
here  —  that  great  things  are  going  to  happen  for  boys  now 
training  here. 

EXTRA  ADVANTAGES  IN  DETROIT 

The  Flo  Airport  in  Dearborn  is  just  15  minutes  by  car  to  the  heart  of  the  Detroit 
business  district.  It  is  easily  reached  by  street  car  or  bus.  Three  minutes  from 
our  field  is  the  great  Ford  plant.  Nearby  also  is  the  Ford  Airport  and  the  factories 
of  Detroit  Aircraft  (manufacturers  of  Lockheeds,  Ryans  and  Eastmans),  Stinson, 
Verville,  Towle,  Stout,  Buhl,  Warner,  Continental,  Packard  and  others.  At  the  Flo 
College  you  are  in  the  center  of  a  hotbed  of  aeronautical  activity.  The  thoughtful 
student  will  consider  these  extra  advantages  and  the  splendid  contacts  he  can  make 
outside  and  beyond  his  regular  training. 

LARGE  CATALOG  FREE 

Send  the  coupon  below  at  once  for  our  large  profusely  illustrated  catalog 
that  tells  all  about  training  facilities  at  Flo  —  tells  you  what  such  men 
as  Eddie  Rickenbacker,  Frank  Blair,  Lt.  Col.  Danforth,  Major  Thos.  S. 
Lanphier  and  others  think  of  Flo  and  Flo  training  and  the  extra  advan- 
tages here.  Special  offer  if  you  send  at  once. 
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MANUFACTURER  OF  PROGRESSIVE  AIRCRAFT 


FINISHES 


Contractors 


to 

army  and  navy 


AMERICAN  AIRPLANE  AND  MOTOR  CORPORATION 
BELLANCA  AIRCRAFT  CORPORATION 
BOEING  AIRPLANE  COMPANY 
BUHL  AIRCRAFT  CORPORATION 
CHANCE  VOUGHT  CORPORATION 
CONSOLIDATED  AIRCRAFT  CORPORATION 
CURTISS  AEROPLANE  AND  MOTOR  CORPORATION 
DETROIT  AIRCRAFT  CORPORATION 
FOKKER  AIRCRAFT  CORPORATION 
GLENN  L.  MARTIN  CORPORATION 
GOODYEAR-ZEPPELIN  CORPORATION 
HALL-ALUMINUM  AIRCRAFT  CORPORATION 
KEYSTONE  AIRCRAFT  CORPORATION 
LOCKHEED  AIRCRAFT  CORPORATION 
SIKORSKY  AVIATION  CORPORATION 
SPARTAN  AIRCRAFT  COMPANY 
STEARMAN  AIRCRAFT  COMPANY 
THOMAS-MORSE  AIRCRAFT  CORPORATION 


The  above  contractors  protect  their  airplanes  with 
BERRYLOID  AIRCRAFT  FINISHES 

RERRY  BROTHERC 

JL#  Varnishes      Enamels  Lacquers 

Detroit,  Micluc/qn  IValkerville,  Ont 

AERONAUTICAL  CHAMBER  OF  C 


to  the  Do-X 


Glenn  Curtiss  makes  his  Albany  to  New 
York  flight  in  1909.  Mobiloil  stands  up! 
The  Do-X  starts  her  epochal  trip  across 
the  Atlantic — Mobiloil  stands  up! 

Byrd  makes  the  first  dash  to  the  North 
Pole — Lindbergh  hurdles  the  Atlantic — 
Kingsford-Smith  flies  from  Ireland  to 
New  York — Mobiloil  stands  up! 

Because  it  stands  up,  Mobiloil  has 
flown  with  the  pioneers  since  the  early 
days  of  aviation.  Because  they  stand  up, 
Mobiloil  Aero  Oils  fight  heat,  defy  wear, 
bring  you  lower  consumption  and  a 
smoother  engine. 

Mobiloil  Aero  Oils  stand  up  because 
they're  made,  not  found.  Their  rugged- 
ness  is  built  up  from  picked  crude  by 
the  famous  Vacuum  Process. 


The  stamina  built  into  Mobiloil  Aero 
Oils  is  reflected  in  their  "double-range" 
performance — easy  starting  at  low  starl- 
ing temperature  and  full  lubrication 
protection  for  high  speed  heavy  load 
living.  Ask  for  Mobiloil  Aero  Oils  at  all 
established  airports. 


Mobiloil  oils  stand  up 

because  iheyre  Made  •  •  not  Found 

VACUUM  OIL  COMPANY 


ROCKER-ARM  LUBRICATION 


MOBILGREASE 


ECLIPSE 

The  Standard  of  Starting 

It  has  become  a  natural  habit  in 
aviation  circles  to  use  Eclipse 
Starter  performance  as  a  standard; 
as  a  basis  for  judging  excellence. 

To  understand  this  you  have  only 
to  notice  the  astonishing  record  of 
Eclipse  Aviation  Starters — their 
almost  universal  use;  their  almost 
infallible  dependability. 

A  record  that  speaks  for  itself. 


ECLIPSE  AVIATION  CORPORATION 
East  Orange,  New  Jersey 

(Subsidiary  of  Bendix  Aviation  Corporation) 


"^JfiCiiMMY     35  Cents 


ROUND  THE  WORLD  IN  DAYS 

WITH  A  YEAR-OLD 

*WASP  ENGINE* 


Wiley  Post  and  Harold  Gatty  with  their  record-smashing.  Wasp-powered  Lockheed. 
The  map  shows  their  route,  which  took  them  over  two  oceans,  across  seven  countries  and 
through  temperatures  varying  from  torrid  to  arctic.  The  total  flying  time  for  the 
distance  of  15,474  miles  was  4  days,  10  hours,  8  minutes. 


To  Wiley  Post  and  Harold  Gatty  who  flew  their 
Lockheed  plane  around  the  world  in  8  days,  15 
hours  and  50  minutes,  the  builders  of  their  Wasp 
engine  extend  heartiest  congratulations.  The  en- 
gine used  was  a  standard  supercharged  Wasp,  a 
year  old,  which  had  had  approximately  300  hours 
of  use  in  Mr.  F.  C.  HalFs  private  Lockheed.  This 
same  engine,  flown  at  full  throttle  for  9  hours, 
won  theLos  Angeles-Chicago  non-stop  derby  of  the 
1930  National  Air  Races  at  an  average  speed  of  192 


m.p.h.  Prior  to  the  world  flight  the  engine  was 
overhauled  by  the  Aero  Corporation  of  California. 

Checked  after  its  grueling  flight  of  15,474  miles, 
the  Wasp  was  pronounced  by  Post  to  be  ready, 
without  any  replacement,  for  another  trip  around 
the  world.  Just  one  more  demonstration  of  the  kind 
of  Pratt  &  Whitney  stamina  which  accounts  for 
the  use  of  Wasp  &  Hornet  engines  by  the  Army, 
the  Navy  and  on  most  of  the  important,  regu- 
larly scheduled  air  transport  lines  of  this  country. 


Wasp  I  Hornet 

M.        -V,    Regi.l.red  Trade-Mark   „  '  


PRATT  $  WHITNEY  AIRCRAFT  CO. 

*//7^J     _■       EAST  HARTFORD    .    .    .  CONNECTICUT 

Division  0/ United  Aircra/I  &  Transport  Corp. 


-lured  in  Canada  hy  Canadian  Pr.lt  *  Whilnm 
Co.,  Ltd.,  LonLUiiuil,  (Jui  Ii.m  ;  in  Continental 

by  Bavarian  Motor  Works,  Munirh;  in  Japan 
by  Nakajima  Aircraft  Works,  Tokyo. 


Copyright,  1931,  P.  &  W.  A.  Co. 
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HERE  IS  NO 

COMPARISON 

IT  IS  NOT  A  FLIVVER  PLANE- 
IT  IS  AN  Al  RPLAN E  OF 
EXCEPTIONAL  PERFORMANCE 


the  N  B  "TRAINER  will  jurprixe  you 


We  Ask  You  To 
Compare  Perform- 
ance and  Features 


80  H.  P.  Super-charged  5- 
cylinder  radial  engine — 
folding  wings  (fold  or  un- 
fold in  five  minutes)  — 
Townend  Speed  Ring — 
Oil  Hydraulic  Landing 
Gear — Low  Pressure  Air 
Wheels— 2 1-Gallon  Center  Section  Gas  Tank 
— Oil  Tank  forward  of  fire  wall — Heat  Treated 
Landing  Gear  and  Fittings — Heat  Treated  Con- 
trol Units — Cadmium  plated  control  units  and 
fittings  preventing  corrosion.   Auxiliary  bal- 
anced ailerons — Flexible  Spoon  Type  Stellite 
faced  tail  skid — hermetically  sealed  and  cor- 
rosion treated  welded  steel  fuselage,  tail  group 
and  ailerons — Removable  dual  controls — side 
step  and  door  entrance — Two-Place  Side  by 
Side  Seating — 36"  draft  free  cockpit — control 
unit  for  longitudinal  stability — adjustable  in 
flight — The  NB-8  will  cruise  comfortably  at 

90  miles  plus  per  hour — give  her  the  gun  and  step  out  at  110 — 
absolutely  stable  in  any  stall  position  and  controls  like  a  sailplane 
power  off.  Operates,  including  depreciation,  hangar  rental,  mechan- 
ical repairs  and  all  charges  including  fuel  mechanical  inspections  at 
approximately  .03  per  mile.  We  invite  you  to  fly  this  ship  either  at 
one  of  our  representative's  airports  or  write  us  for  a  demonstration. 


Aero.  Corp.  of  Canada,  Ltd,  Winnipeg— Kenneth 
Ackerman,  Mahwah,  N.  J. — Billings  Air  Transport, 
_  ,   Billings,  Mont.— Theo.  N.  Blaich,  Tela, 
Honduras,  C.  A. — Boozer  Bros.,  Conrad, 
|   Mont.— H.D.Case,Onondaga  Hill,  N.Y. 
—Paul  Cox,  Inc.,  Municipal,  Terre 
Haute  —  Dawson  Babcock  Aircraft 
Corp.,  Rogers  Airport,  Pittsburg,  Pa.— 
Edgewater  Flying  Club,  Mu  nk-ipal.  Chi- 
cago—Gorman  Aero  Sales,  Bennett 
Field,  New  York  City— G.  M.  Harring- 
ton, St.  Petersburg,  Florida— Hanmer 
&  Hanmer,  Salmon,  Idaho — Jerry  Hen- 
derson, 342  Madison  Ave.,  New  York 
City— L.  J.  Hickman,  Municipal,  Pon- 
tiac,  Mich.— Kent  Flying  Club,  Grand 
Rapids,  Mich.— Laurel  Air  Service,  Inc., 
Laurel,  Miss, — McOrm  Aircraft,  Mu- 
nicipal, Saginaw,  Mich. — Montgom- 
ery School  of  Aero.,  Montgomery, 
AIa.-Alvin  N.  Mueller,  Taylor 
Ridge,  I11.-N-B  Aircraft  Sales, 
Municipal,  South  Bend — North- 
eastern Air  Service,  Inc.,  New  Cannon  & 
Conn.  —  Northeastern  Air- 
ways, Inc.,  7  Fairfax  Road,  Boston — 
Rich  Chevrolet  Co.,  Huntington, W.Va. 

—Ricks  &  Mima,  Munic- 
ipal, Texarkana,  Ark.  — 
Rodriguez  Hermanoe, 
Tampico  — Lucien  J. 
Rous,  Lincoln  Airlines, 
Los  Angeles,  California 
-State  Aero  Sales, 
Canfield  Apt.,  Water- 
loo, Iowa — Sprott  Avia- 
tion Schools,  Vancouver, 
B.  C,  Canada— Santa  Fe 
Airport  Corp.,  Santa  Fe, 
N.  M.  —  Emery  Saladin, 
Lambert,  St.  Louis,  Mo. 
—  State  Airways,  Inc., 
Thomasville,  Ala.— Tux- 
horn,  Kansas  City,  Mo. 
Logan  I.  Terry  -  W.  S. 
Allen,  Daytona  Beach, 
Fla.— Voss&Verhage, 

Downs,  Kane  Wea- 

therford- McAllister 
iraft.Monrhead, 
au.-C.  H.Whit- 
I  beck,  Miami, 


WE  WANT  A  REPRESENTATIVE  IN  YOUR  COMMUNITY- WRITE  TODAY 
FOR  INFORMATION  OF  OUR  SALES  PLAN-AND  DEALER-DISTRIBUTOR 
OUTLINE  — BACKED  BY  A  REPUTABLE  MANUFACTURER -SELLING  THE 
INDUSTRIES  MOST  OUTSTANDING  AIRPLANES  AT  A  REAL  PRICE,  J-j  JQQ  J 


t 


NICHOLAS-BEAZLEY  AIRPLANE  CO.,  Inc.— Marshall,  Missouri 
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WHEN  AND  WHERE  YOU  WILL- 


*  AROUND  THE  WORLD 

*  WESTWARD  TO  JAPAN 

*  EASTWARD  ACROSS  THE  ATLANTIC 

*  SOUTHWARD  TO  LATIN  AMERICA 

*  FOR  ENDURANCE,  ALTITUDE  OR 
SPEED  RECORDS 

ir    IN  AIRPLANES  OF  LEADING 
TRANSPORT  LINES 

*  IN  YOUR  OWN  AIRPLANE -ANYWHERE. 

Everywhere  you  will  find  STANAVO  service  and  STANAVO  Aviation 
Products — Gasoline,  Engine  Oil  and  Greases — to  help  you  on  your  way. 

STANAVO  SPECIFICATION  BOARD,  Inc. 

Organized  and  maintained  by 

Standard  Oil  Co.  of  California,  225  Bush  St.,  San  Francisco 
Standard  Oil  Co.  (Indiana),  910  So.  Michigan  Ave.,  Chicago 
Standard  Oil  Co.  of  N.  J..  26  Broadway,  New  York  City 


AUGUST,     193  1 


"For  the  Greatest  Achievement  in  American  Aviation" 

(Extract  from  article  in  May,  193 1,  issue  of  The  Rational  Aeronautic  Magazine) 

"Aviation's  dramatic  march  of  progress  from  Orville  Wright's 
first  flight  at  Kitty  Hawk  to  the  commanding  position  it  now 
holds  in  the  affairs  of  the  Nation  was  strikingly  symbolized 
on  April  22  when  President  Hoover  in  behalf  of  the  National 
Aeronautic  Association  presented  the  Collier  Trophy  for  1930 
to  Harold  F.  Pitcairn  and  his  associates,  Geoffrey  S.  Childs, 
Edwin  T.  Asplundh,  James  G.  Ray  and  Agnew  E.  Larsen. 

"There  was  a  note  also  of  prophecy  in  the  ceremony  for  the 
occasion  included  a  flying  demonstration  that  a  few  short 
years  ago  even  the  most  fanciful  would  have  held  impossible. 

"'For  the  greatest  achievement  in  aviation  in  America  the 
value  of  which  has  been  demonstrated  by  actual  use  during 
the  previous  year,'  reads  the  inscription  on  the  famous 
trophy,  the  awarding  of  which  has  been  for  many  years  an 
annual  function  of  the  National  Aeronautic  Association. 
For  1930  the  award  was  made  for  the  development  and  dem- 
onstration of  the  autogiro,  that  remarkable  new  type  aircraft 
considered  by  many  the  most  revolutionary  development  in 
heavier-than-air  craft  since  the  first  flight  of  the  Wright 
brothers  in  1903." 


THE  GROWING  IMPORTANCE  OF  THE 
AUTOGIRO  TO  AVIATION,  RESULTS 
FROM  ITS  PROVABLE  CORRECTNESS 

ANYONE  with  a  sufficient  knowledge  of  the  theory  of 
L  flight  and  a  capacity  for  higher  mathematics  can  under- 
stand and  prove  the  correctness  of  the  Autogiro  principle. 

For  more  than  ten  years,  engineers  have  been  concentrat- 
ing upon  the  problem  now  successfully  solved  in  the 
Autogiro.  The  problem  itself  was  clear-cut— to  develop  a 
type'  of  aircraft  which  would  be  free  of  the  airplane's  com- 
plete dependence  upon  high  speed  for  take-off,  support  in 
the  air,  and  landing — hence  immune  to  serious  consequences 
from  motor  failure  or  from  loss  of  headway  through  what- 
ever cause.  Freedom  from  the  airplane's  requirements  of  huge, 
prepared  landing  fields  would  follow  as  an  inevitable  result. 

The  Autogiro's  success  is  the  result  of  well-known  and  long' 
established  principles  in  a  distinctly  new  method  of  application . 

Both  airplane  and  Autogiro  are  sustained  in  flight  by  forces 
resulting  from  the  rapid  movement  of  the  lifting  surfaces 
through  the  air  (wings  in  the  case  of  the  airplane,  rotor- 
blades  in  the  case  of  the  Autogiro).  The  one  essential  dif- 
ference between  them  is  this: 

The  airplane's  wings  are  fixed.  Their  movement  through 
the  air  is  therefore  solely  dependent  upon  the  forward 
speed  of  the  entire  craft.  On  the  contrary,  the  movement 
of  the  Autogiro's  blades  is  independent  of  the  speed  of  the 
craft  itself.  The  speed  of  the  blades'  rotation  is  practically 
constant,  whether  the  Autogiro  is  travelling  fast  or  slow, 
hovering  or  descending.  It  is  not  affectedeven  by  motor  failure. 

To  this  one  all-important  difference  are  traceable  all  the 
Autogiro's  distinctive  characteristics— its  ability  to  stop 
in  the  air,  hover  momentarily,  descend  vertically  and 
slowly,  rise  sharply;  its  immunity  to  spins  or  other  critical 
situations;  its  ease  of  control  and  maneuverability. 

The  Autogiro  Company  of  America  is  not  a  manufacturing 
or  selling  company.  It  is  solely  an  engineering  and  licens- 
ing organization.  It  owns  and  controls,  exclusively,  all 
Autogiro  patent  rights  in  the  United  States.  Manufacturing 
companies  of  high  standing  will  be  licensed  to  build  Auto- 
giros  with  the  full  co-operation  of  our  engineering  staff. 

Present  licensees  are:  Buhl  Aircraft  Company,  Detroit, 
Mich.;  Kellett  Aircraft  Corp.,  Philadelphia,  Pa.;  Pitcairn 
Aircraft,  Inc.,  Willow  Grove,  Pa. 


AUTOGIRO    COMPANY    OF  AMERICA 


,  N  D    TITLE  BUILDING 


PHILADELPHIA 
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SAFETY 

ECONOMY 

SIMPLICITY 


Alexander  Flyabout,  $1465  Flyaway  Field 


-L  in  the  FLYABOUT.  It  is  a  ship  that  gives  you  that 
"behind  the  wheel"  feeling  of  security.  Full  visibility 
enables  you  to  actually  see  all  around.  And  landing  the 
FLYABOUT  is  like  bringing  your  car  from  30  to  a 
smooth,  easy  stop.  You'll  agree  that  this  flivver  airplane 
is  the  last  word  in  stability  and  effortless  control. 


HE  FLYABOUT  is  a  ship  almost  anyone  can  afford 


to  fly.  Its  total  operation  cost  is  approximately  lc. 
per  passenger  mile!  And  so  simple  in  design,  anyone 
can  care  for  it.  There's  plenty  of  room  for  two  people, 
and  your  puppy,  too,  if  he  is  air  minded.  Business  is 
good.  Send  in  your  $500  deposit  today  for  early  delivery. 
(Yes,  the  popular  line  of  Eaglerock  Biplanes  is  being  continued. 
Some  models  priced  as  low  as  $1850.    Ask  for  catalog.) 


DEPT.  10 


COLORADO  SPRINGS,  COLORADO 


J 
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Train 
Von  Hoffmann 


With 
J^For  Your 


Place  In  Aviation 


Proof  that 

VON  HOFFMANN 

Graduates  are 
Readily  Accepted 


On  file  in  our  office  are  many  letters  from 
graduates  telling  of  their  more  ready  acceptance 
for  positions  because  they  were  Von  Hoffmann 
trained. 

Below  are  excerpts  from  two  of  them: 

Mr.  T.  H.  Worthington  writes  that  he  got  a 
job  as  soon  as  he  graduated.  In  writing  about 
the  incident  he  says — "Just  as  soon  as  I  stated  I 
graduated  from  Von  Hoffmann  Air  College, 
I  noticed  they  took  more  interest  in  me. 

Mr.  Richard  McDougall,  another  graduate  who 
is  now  an  instructor  in  another  school,  writes- — 
"When  I  told  them  I  graduated  from  Von  Hoff- 
mann they  gave  me  the  job." 

Located  on  the  famous  $2,000,000  Lambert- 
St.  Louis  Municipal  Airport 


VON  HOFFMANN 
AIR  COLLEGE 

440  Lambert -St.  Louis  Municipal 
Airport,  St.  Louis,  Mo. 


U.  S.  Department  of  Commerce  approved  School 
for  Transport,  Limited  Commercial,  and  Private 
—Ground  and  Flying. 


r  I  ^HEN  you  can  be  certain  of  your  ready  acceptance 
into  this  modern  industry.  For  the  type  of  train- 
ing you  get  —  its  thoroughness  and  completeness  are 
scrutinized  very  closely.  Aviation  is  looking  for 
capable  men.  But  positions  of  responsibility  require 
men  who  have  learned  every  phase  of  each  problem 
they  will  be  called  upon  to  face. 

The  .practical  training  given  at  Von  Hoffmann  has 
proved  itself  repeatedly.  97%  of  all  of  our  flying 
students  pass  Government  tests  on  first  trial.  That  is 
a  record  you  cannot  overlook. 

The  Von  Hoffmann  Air  College  is  one  of  the  few 
schools  in  the  country  with  the  highest  Government 
rating.  This  rating  was  awarded  only  after  the  Gov- 
ernment made  a  careful  study  of  our  equipment, 
instructors,  and  system  of  training.  It  is  your  guaran- 
tee of  the  best  training. 

If  you  are  over  16  years  of  age  send  in  the  coupon 
below  and  we  shall  send  you  full  particulars. 


VON  HOFFMANN  AIR  COLLEGE 
440  Lambert-St.  Louis  Municipal  Airport 
St.  Louis,  Missouri.    MAIL  TODAY" 


Name 
Address 


1 


City. 


State. 


Age  

□  Flying  Course 

□  Welding  Course 


□  Mechanics  Course 

□  Home  Study 
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ALL  WINGS  taJSTi 

CLEVELAND  / 

NATIONAL  AIR  RACES 
AUG.  29  to  SEPT.  7 

THE  National  Air  Races  are  the  nation's  most  outstanding  sporting 
event.  Not  a  dazzling  dress  parade,  but  a  proving  grounds  for  the 
industry's  products.  Each  year  they  introduce  new  developments 
and  improvements  that  strengthen  aviation's  position  in  the  field  of 
commercial  transportation,  and  each  year  they  contribute  more  and 
more  to  its  growth  and  progress. 

This  year  new  pinnacles  of  achievement  are  expected  to  be  reached 
in  the  scheduled  speed  classics.  Cash  prizes  totaling  $100,000  plus 
valuable  trophies  will  be  contested  for.  Transcontinental  and  On-To 
Derbies,  straightaway  speed  dashes,  free-for-all  speed  events,  in  addi- 
tion to  blimp,  autogiro  and  amphibian  novelty  races,  glider  flights, 
parachute  jumping  contests,  aerobatics  and  other  innovations,  inclu- 
sive of  nightly  flying  exhibitions,  will  all  contribute  to  the  establish- 
ment of  new  standards  of  stability,  safety,  endurance,  speed  and 
serviceability,  towards  the  end  of  eradicating  the  layman's  notion  of 
the  hazards  of  flying. 

A  hearty  welcome  is  extended  you  to  be  present  as  well  as  participate 
in  this  eleventh  annual  air  classic.  Complete  details  on  request.  Write 
Clifford  W.  Henderson,  Managing  Director. 

NATIONAL  AIR  RACES 


Hotel  Cleveland,  Executive  Offices 
CLEVELAND        r        1        t  ? 


OHIO 
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Leaders 
have  decided  .  . . 


•  Stearman  Aircraft  Com- 
pany —  Continental 
powered  Model  6F  Trainer 


Universal  acceptance  of  the  Continental  A=70  — 
165  h.  p.  aircraft  ensine  has  made  it  the  leader  in  its 
field.  More  Continental  engines  are  being  installed 
by  manufacturers  as 
standard  equipment  in 
this  power  range  than 
any  other  engine  made.  »  BECAUSE  — 
It  is  the  lightest  aircraft  engine  on  the 
market.  »  Its  comparatively  small  over= 
all  dimensions  permit  a  wide  range  of 
installations.  »   Army,  Navy,  and 


Model  C  Cabin  Plane 


manufacturer  tests  have  demonstrated  its  ability 
to  stand  up  under  rough  treatment  and  hard 
commercial  usage.  »  It  carries  the  reputation  and 
undivided  responsibility  of  the  famous 
Red  Seal  of  Continental. 


Continental  A  =  70  Second  Series 
7  cylinder  Radial  Engine. 

165  h.  p.  at  2000  r.  p. 


CONTINENTAL  AIRCRAFT  ENGINE  COMPANY 
General    Office    and    Factory,    Detroit,  Michigan 

ContinEnte]  Fn  nines 
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TOOK  THE  WINNIE 


NEW  TORK,  H. *■ 
July  7  th,  19S1 


The  t  o.  Corporation, 
S6  ^st  52nd  Street, 
Hew  ^ork,  ^'  ' 
Dear  Mr.  Goldsmith:- 

,e^-ta,e^^^^ 


Sincerely, 


Cable  Address: 
Golsteco,  New  York 


THE 

136 


B. 

WEST  52nd 


G. 

STREET. 
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B.  G.  4B-1  Radio  Shielded  Spark  Plugs  were 
used  by  Wiley  Post  and  Harold  Gatty  on  their 
10:1  Super-charged  Pratt  &  Whitney  Wasp 
Engine  during  their  record-making  flight 
"round-the-world.  At  the  end  of  the  flight,  108K 
flying  hours,  the  plugs  showed  a  maximum  gap 

of  twenty-seven  thousandths  of  an  inch  

The  plugs  functioned  perfectly  throughout  the 
entire  flight.  Post  and  Gatty  covered  approxi- 


mately 15,000  miles  at  an  average  speed  of 
more  than  138  miles  per  hour,  and  flew 
through  temperatures  ranging  from  hot  to 
cold,  and  through  weather  changing  from 
fair  to  misty  and  from  heavy  rains  to  pea- 
soup  fogs  Short  and  long  wave 

radio  reception  within  range  of  their  in- 
struments was  possible  at  all  times  without 
interference. 


MAE  '^tgund  theWorlcl 


blagove'sVch^sk  \ 
'  khabarovsk  ""' 


Corporation 


NEW  YORK.  N.  Y. 


Contractors  to  the 
United  States  Army  and  Navy 
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CIRCLING  THE  GLOBE 


WITH  5KF  IN  8  DAYS 


A  ROUND  the  world  in  eight  days...one-tenth 
IjL  the  time  Jules  Verne  visioned!  This  lop- 
ping off  of  time  through  the  modern  miracle 
of  aviation  is  a  far  cry  from  the  trip  Magellan, 
a  brave  navigator  made  over  400  years  ago, 
circumnavigating  the  globe  in  1083  days. 
Riding  with  the  Lockheed  Vega  on  its  epoch- 
making  flight  were  JSCSEF  Bearings... a  gruel- 
ing test  of  men  and  equipment.  Through 
millions  of  revolutions,  ESCS^'s  never  faltered 
but  proved,  once  again,  that  SCSIF  Perform- 
ance takes  Preference  Over  Price  in  the  air. 


Fifty-nine  ESCSIF  Bearings  are  used  in  Pratt 
&  Whitney  Wasp  commercial  engines  of  the 
type  on  the  "Winnie  Mae."  The  same  smooth 
operation,  ruggedness  and  stamina,  the  feeling 
of  security  and  dependability  which  g£CS!F 
Bearings  bring  to  famous  nights  is  known  by 
leading  manufacturers  in  the  world's  outstand- 
ing industries.  Where  quality  and  knoivn 
performance  are  the  standard  of  acceptance, 
there  can  be  no  substitute  for  SCS[F Bearings. 

SKF  INDUSTRIES,  Inc.,  40  E.  34th  St.,  New  York,  N.Y. 


5KF 


Ball  and  Roller  Bearings 
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KENDALL 


HAS  THIS 
HABIT 


4000  MILES  DAILY  FOR  PITTSBURGH  AIRWAYS  WITH 
AN  UNBROKEN  RECORD  OF  LUBRICATION  EFFICIENCY 


Two  units  of  the  Pittsburgh  Air- 
ways Fleet— Lockheed-Orion  6-pas- 
senger  planes,  Kendall  lubricated. 


M 


Theodore  Taney, 
Vice-President  in  Charge 
of  Operations. 


[ODERN  transport  com- 
panies have  found  by 
actual  results  over  long  periods 
that  Kendall  Oil  keeps  motors 
on  the  job,  planes  in  the  air 
and  schedules  on  the  clock. 
That  is  the  kind  of  service 
that  tells  its  story  on  the  profit  side  of  the  ledger  of  the  transport  line. 

Mr.  Theodore  Taney,  Vice-President  of  Pittsburgh  Airways,  Inc.,  gives  an 
example  of  Kendall  performance  that  will  make  profitable  reading  for  airline 
operators  everywhere: 

"This  Company  has  been  operating  between  Pittsburgh  and  New  York  for  the  past 
two  years,  and  during  that  time  we  have  never  had  any  sort  of  motor  trouble  directly 
traceable  to  lubrication. 

We  have  never  used  any  oil  but  'Kendall'  and  have  found  it  most  efficient  and 
reliable  under  varying  weather  conditions.  During  the  Summer  our  temperatures 
run  from  70  to  95  degrees  and  in  the  Winter  as  low  as  20  degrees  below  Zero.  Your 
oil  does  its  work  regardless  of  the  heat  or  cold. 

Our  daily  mileage  at  the  present  time  is  slightly  over  4000  miles,  but  we  have  the 
same  confidence  in  Kendall  Oil,  and  feel  that  it  will  go  far  towards  making  Speed 
with  Safety  a  reality." 

The  Bradford  Grade  of  Pennsylvania  crude  oil,  from  which  Kendall  is  refined 
exclusively,  commands  a  premium  price— for  good  reason.  Kendall  Oil  will 
give  a  full  thirty  hours  of  flying  service  without  the  necessity  of  change— by 
merely  maintaining  the  oil  level. 

For  complete  details  on  Kendall  Oil  and  a  list  of  airports  where  it  is  sold, 
address,  Kendall  Refining  Company,  Bradford,  Pennsylvania. 


KENDALL  OIL 


REFINED  FROM  1O0% 
BRADFORD  GRADE  OF 
PENNSYLVANIA  CRUDE 


Use  the  Air  Mail! 


IVCilClUllliy  f 

■ 

• 

■ 
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L            The  NEW 

■L  aeromarine 

for  light 


THE  long  experience  of  the  Aeromarine  organization  in  the 
construction  of  dependable  power  plants  for  aviation  is 
concentrated  in  their  latest  product,  the  AR-3.  With  no 
appreciable  increase  in  weight,  it  will  give  to  the  light  plane 
owner  a  more  bountiful  supply  of  power  than  was  heretofore 
possible  to  obtain,  with  plenty  in  reserve  to  call  on  in  time 
of  emergency.  Compact,  powerful  and  rugged  "to  the  core," 
the  AR-3  makes  an  ideal  engine  for  the  one-  and  two-place 
training  and  sport  airplanes  which  are  so  popular  today.  The 
AR-3  recently  completed  a  fifty-hour  test  run  under  the  super- 
vision of  the  Bureau  of  Standards,  demonstrating  its  smooth 
flow  of  50  h.p.  at  2100  r.p.m.  The  AR-3,  because  of  its  extra 
horsepower  and  smoothness,  will  broaden  the  use  and  raise 
the  performance  of  lower  powered  light  planes,  providing  their 
owners  a  new  conception  of  sport  or  student  flying. 


AEROMARINE  PLANE  &  MOTOR 
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Smoothness 
Light  Weight 
Long  Life 


50  h.  p. 
A.R-3  ENGINE 

airplanes 


SPECIFICATIONS: 

Bore   4'/8  in. 

Stroke  4  in. 

Piston  displacement  160  cu.  in. 

Compression  volume  ratio  5  to  I 

R.P.M  2100 

H.P  50 

Weight  with  exhaust  stacks.  ...  156  lbs. 

Weight  per  h.p  2.5  lbs. 

Fuel  consumption — cruising,  actual, 

2  to  2'/2  gals,  per  hr.,  30  to  40 

miles  per  gal. 

Now  is  the  time  to  Oil  consumption — '/j  pt.  per  hr.;  1400 

know  the  complete  to  1500  miles  per  gal. 

details  of  this  remark-  Overall  diameter  34'/j  in. 

able,  light-weight,  50  Overall  length,  without  starter.  .  . . 

h.p.  engine  for  light   23  15/16  in. 

airplanes.  Your  inquiry  Distance  mounting  ring  to  prop..  .  13  in. 

will   bring   a    prompt  Diameter  mounting  ring  bolts.  .  l2|/2 

reply.   Write,  wire  or  Carburetor  Stromberg 

'phone.  Magnetos  2  Bosch  or  2  Scintilla 


CO.  Inc.,  Keyport,  New  Jersey 
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The  Popular  Eaglet. 
Approved  Type  Cer- 
tificate No.  380. 
$1475  with  30  h.p. 
Szekely. 


A  PLANE  FOR  EVERY  PURSE  AND  PURPOSE 


Approved  by  the  Department  of  Commerce 
and  available  for  immediate  delivery 


T  HE  complete  American  Eagle-Lincoln  line  offers  the 
'  prospective  plane  owner  a  wide  choice  of  plane 
models  and  power  ratings  —  all  approved  by  the 
Department  of  Commerce. 

The  feature  models  of  this  line  include  the  Kinner 
powered  A.P.  Cabin,  the  Kinner  powered  P.T.K.,  and 
the  popular  Szekely  powered  Eaglet.  Other  models 
of  the  American  Eagle-Lincoln  line  are  manufactured 
under  fifteen  Approved  Type  Certificates  on  order. 

These  modern  planes  cover  all  the  flying  needs  of 
sportsman  pilots,  traveling  salesmen,  students,  flying 
schools,  private  operators,  etc.  A  steady  production 
schedule  insures  immediate  delivery  and  low  prices. 


These  planes,  in  daily  operation  for  years  by  private 
owners  and  others,  are  demonstrating  the  soundness 
of  American  Eagle-Lincoln  engineering,  construction, 
materials  and  factory  methods. 

An  interesting  dealer  and  distributor  proposition 
awaits  those  who  have  the  qualifications  we  require 
to  carry  the  American  Eagle-Lincoln  reputation  into 
new  fields.  Fully  protected  territories,  ample  service 
facilities,  conscientious  sales  and  factory  cooperation, 
plus  an  attractive  margin  of  profit  make  our  franchise 
one  of  the  most  desirable  to  be  had. 

If  you  cannot  call  personally,  write  or  wire.  Com- 
plete details  will  be  sent  you  at  once. 


AMERICAN  EAGLE-LINCOLN  AIRCRAFT  CORP. 

Fairfax  Airport,  Kansas  City,  Kansas 

r        '  The  P.  T.  K.  Train- 

ing Plane.  Approved 
Type  Certificate  No. 
279.  $2565  with  100 
h.p.  Kinner. 


The  A.  P.  (All  Pur- 
pose) Cabin.  Ac- 
credited Type  Cer- 
tificate Nos.  373  and 
372.  $3995  with  100 
h.p.  Kinner.  $4395 
with  125  h.p.  Kinner. 
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FAIR  WEATHER  or  FOUL 


all  the  same  to  SOCONY 


DAYS  when  the  ceiling  seems  "sky-high,"  and  dirty  flying  weather  are 
all  the  same  to  Socony.  That's  because  Socony  Aviation  Gasoline 
and  Socony  De-Waxed  Motor  Oil  are  proved  and  perfected,  not  alone  in 
laboratories,  but  under  actual  flying  conditions. 

We  operate  our  own  flying  laboratory — the  Socony  Test  Plane — to 
test  continually  for  your  benefit  all  kinds  of  gasolines  and  motor  oils  for 
airplanes.  As  a  result  of  these  tests,  we  have  produced  Socony  Aviation 
Gasoline  and  Socony  De-Waxed  Motor  Oil — products  air-tailored  under 
the  actual  flying  conditions  pilots  encounter.  Next  time,  try  this  com- 


binati 


ion  in  your 


ship. 


SOCONY 


AVIATION  GASOLINE 


DE-WAXED  MOTOR  OIL 


STANDARD    OIL    COMPANY    OF   NEW  YORK 
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N  addition  to  greater  safety  and  new 
conceptions  of  comfort,  Tomorrow's 
air  transport  must  provide  maximum 

speed  to  promote  increased  patronage 

and  lower  operating  costs. 

The  Burnelli  type  of  air  transport  design 
meets  Tomorrow's  demands  in  generous 
measure.  It  combines  the  high  aero- 
dynamic efficiency  of  the  single  engined 
airplane  with  the  increased  safety  and 
capacity  of  the  conventional  multi- 
motored  type  —  providing  speed  with 
space. 

The  following  fuselage  comparison  demon- 
strates the  advantages  of  the  Burnelli  type 
as  a  high  speed  passenger  and  express 
carrier  with  a  high  speed  single  engined 
design.  Both  planes  in  the  following  com- 
parison carry  equal  load  per  horsepower, 
use  the  same  wing  section,  have  the  same 
landing  speed,  equal  propeller  tip  speed 
and  are  equipped  with  retractable  land- 
ing gear  and  tail  wheel. 


High  Speed  Burnelli 
Single  Engine  Twin  Engine 


Horsepower   

425 

1,200 

Gross  Weight  

4,700 

13,300 

Frontal  area  of  fuselage, 

square  feet   

17.5 

50 

H.P.  per  square  foot  of 

24.2 

24 

Cargo  space,  cubic  feet 

135 

550 

H.P.  per  cubic  foot  of 

cargo  space   

3.15 

2.12 

Drag  coefficient  of  body 

ideally  faired  Kx 

.00016 

.00022 

Engine  with  cooling  sys- 

tem  Kx 

.00030 

.00030 

Lift  coefficient  of  body.Kx 

0 

.0020 

Equivalent    wing  area 

saving,   square  feet 

0 

140 

Equivalent  resistance 

saving,  flat  plate.  . .  . 

0 

1.22 

Resulting  comparative 

body  resistance  per 
100   H.P.  equivalent 

flat  plate  305  .290 

Percentage  of  engine 
power    required  by 

body  at  190  m.p.h..  .        28%  21% 
Engine  power  required 
at  190  m.p.h.  per  100 
cubic  feet  of  cargo 

space    88  46 

Details  of  the  Burnelli  transport 
and   Burnelli   High   Speed  type 
■will  be  sent  on  request. 

UPPERCU-BURNELLI 

CORPORATION 

Keyport,  New  Jersey 


HIGHER  SPEED 

with  INCREASED  CARGO  SPACE 


AUGUST,  1931 
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means  earning -power  in  on^year. 
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OW  SOON  do  you  want  to  stand  on  your  own 
feet?  Training  for  many  professions  requires 
four  years — in  some  cases  six  or  eight — and  then 
you'll  just  be  ready  to  start  at  the  bottom  of  the 
ladder.  Men  who  enter  aviation  today  will  be  from 
three  to  seven  years  ahead  of  you  —  because  com- 
plete aviation  training  can  be  had  in  one  year,  and 
you're  ready  for  a  real  job  as  a  Transport  Pilot  at 
the  end  of  that  time.  14  Parks'  graduates  in  June 
and  July  got  jobs  upon  completion  of  their  courses. 

Can  you  name  any  industry  that  will  double  its 
size  in  the  next  five  years?  Aviation  has  an  excellent 
opportunity  to  multiply  itself  twenty-fold  in  that 


Parks  Air  College— fully  ac- 
credited and  licensed  by  the 
United  States  Department 
of  Commerce— is  the  world's 
largest  commercial  flying 
school. 


time.  And  only  a  new  and  rapidly  expanding  in- 
dustry advances  its  men  purely  on  merit. 

Parks  Air  College  is  not  an  easy  school.  Standards 
are  high — work  is  hard.  Only  so  can  full  training 
be  fitted  into  twelve  months.  If  you've  got  grit  and 
ambition — if  aviation  means  all  the  future  to  you 
— then  Parks  welcomes  you!  Come  now — just 
twelve  months  and  you'll  be  ready  to  begin  your 
life's  real  work. 

Mail  the  coupon  for  "Skyward  Ho!",  the  Parks 
catalogue. 


WHEN  YOU  FLY  THE  REAR  WIN  "JUNIOR" 

Don't  worry  about  fuel  shortage,  rough  fields,  hard  landings  or  strong 
winds.    Enjoy  yourself,  for  the  "Junior"  is  built    to  meet  them  all* 


TRAVEL  far  in  the  Rearwin  "Junior" 
without  stopping  often  for  gas.  Its 
tank,  with  a  1 2  gallon  capacity,  is  unusually 
large  for  a  plane  of  its  size  and  it  gives  you 
a  convenient,  wide  cruising  range. 

Land  almost  anywhere  you  want  to.  Pick 
out  a  fair  sized  field — it  doesn't  matter  if 
it's  bumpy.  The  Rearwin  "Junior's"  land- 
ing gear  is  six  feet  wide,  wider  than  most 
low-priced  planes,  by  two  feet.  Also,  in 
addition  to  semi-air  wheels,  the  "Junior" 
is  equipped  with  smooth  riding  shock 
absorbers. 

Don't  stay  on  the  ground  just  because  it 
is  a  bit  breezy.  You  can  land  the  "Junior" 
in  a  25  mile  wind  as  well  as  in  5,  because 
it  is  weighted  with  more  than  100  pounds 
on  the  tail  skid. 


You  can  see  in  all  directions  when  you  fly 
this  modern  approved  type  airplane.  A 
cutaway  center  section  permits  forward 
and  up  visibility,  the  same  as  in  military 
aircraft  and  high-priced  commercial  ships. 

Take  a  250  pound  passenger  along  if  you 
like.  The  "Junior"  has  plenty  of  power 
and  large  enough  cockpit  accommodations. 
The  cockpit  is  accessible  through  a  wide 
door  unobstructed  by  cross  members. 

We  have  a  profitable  tie-up  for  some  wide- 
awake,  dependable 
dealers.  This  is  the 
time  to  investigate 
our  proposition.  Your 
inquiry  by  wire,  let- 
ter or  phone,  will 
bring  a  prompt  reply. 


With  45  H.P.  engine. 
With  37  H.P.  engine 


$1795 
.  1595 


Department  of  Commerce  Approved  Type  Certificate  No.  434 

REARWIN  AIRPLANES,  incorporated 

FAIRFAX  AIRPORT  KANSAS  CITY  KANSAS 


CONSIDER  THESE 


Wing  spars  of  spruce.  Center 
section  leading  edge  of  formed 
spruce  covered  with  birch  ply- 
wood. Trailing  edge  of  formed 
sheet  duralumin.  Wing  tips 
of  covered  steel  tubing.  Wing 
fittings  cadmium  plated.  Welded 
chrome  molybdenum  and  carbon 
steel  tubing.  Length  21  feet  8 
inches.     Span  36  feet.  Height 


size  two-place  tandem  cockpit, 
semi-airwheels,  shock  absorbers, 
perfect  streamline,   rich  finish, 

landing  gear.  Space  for  lug- 
gage. Stabilizer  adjustable  from 
both  seats.     Cent-a-mile  oper- 
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For  Sate 


tO  CURTISS  FALCON  AIRPLANES         11  DOUGLAS  M-4  AIRPLANES 

Complete  with  Night  Flying  Equipment  and  Radio 

Suitable  for  Carrying  Mail  and  Express 

DOUGLAS  M-4  CURTISS  FALCONS 


$ 


3000.00  eacft 


*2500.00  e«clk 


Description 

Falcons 

Douglas 

Complete  with  Liberty  Engine,  Hamilton 

Engine 

Liberty 

Liberty 

Standard  propeller,  Bendix  Brakes,  Eclipse 

Maximum  Speed 

145  MPH 

130  MPH 

Inertia  Starter,  all  night  flying  equipment,  all 

Cruising  Speed 

115  MPH 

110  MPH 

instruments,  radio  receiving  set.  These  air- 

Pay Load 

800  LBS. 

1000  LBS. 

planes  have  been  completely  reconditioned, 

Capacity 

54.4  CU.  FT. 

60.6  CU.  FT. 

licensed  and  are  in  daily  service  on  our  mail 

Main  Gas  Tank 

120  Gal. 

120  Gal. 

routes.  This  equipment  is  offered  for  im- 

Gravity Tank 

15  Gal. 

10  Gal. 

mediate  acceptance  subject  to  prior  sale. 

Gas  Consumption 

25  Gal.  per  hr. 

25  Gal.  per  hr. 

Inspection  may  be  arranged  at  Newark,  N.J., 

Oil  Tank 

12  Gal. 

12  Gal. 

Cleveland,  Ohio,  Chicago,  Illinois,  Kansas 

Rate  of  Climb 

480  FPM 

500  FPM 

City,  Missouri,  and  Dallas,  Texas. 

Wing  Span 

38  FT. 

45  FT.  8  IN. 

Dept.  of  Com.  License 


NC-209-E 
NC-112-E 
NC-208-E 
NC-210-E 


NC-212-E 
NC-255-H 
NC-256-H 
NC-257-H 


NC-258-H 

NC-8670 

NC-1645 

NC-1649 

NC-1001 


NC-1061 
NC-1063 
NC-795 
C-3881 


C-1647 
C-791 
C-793 
C-794 


NATIONAL  AIR  TRANSPORT,  Inc. 

5936  South  Gicero  Avenue,  Chicago,  111. 

Other  surplus  equipment  including  engines,  propellers,  miscellaneous  equipment,  engine  parts, 
etc.,  are  being  offered  for  sale  at  attractive  prices.  Write  for  complete  list. 
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Dallas  Aviation  School  &  Air  College 

Where  it  is  easy  to  learn  to  fly  and  where  you  get  better  training  for  less  money 


What  an 
Expert  Says: 


Mr. 


Cloyd  Clevenger 
auinor  of  "Moderi 
Flight"  and  an  author 
ity  in  matters  of  avia 
tion  says:  "You  hav 
the  best  school  in  th 
United  States  and  I  ar 
glad  to  recommend  i 
to  anyone  who  wants  t 
learn  to  fly."  And  Mr 
Clevenger  knows. 


Special 
Offer 

We  will  furnish,  board 
and  room  for  part  time 
work  to  any  student 
who  desires  it,  with  any 
course  we  offer.  Work 
will  be  in  shop,  han- 
gars, repair  station, 
etc.,  and  you  will  be 
while  learning. 
-  wire  for  reser- 


Wr 


taken  the  day  of  Amelia  Earlxart's  visit  with  her  Antogiro 


NEW  REDUCED  PRICES  AND  THE  BEST  OF  EVERYTHING 


Why  Pay  More? 


training 


When  you  can  g 
where  everything  is  in  your  lavor: 
good  weather,  low  prices,  best  flying 
equipment.  You  will  not  be  dis- 
appointed here.  You  might  elsewhere. 

Board  and  Room 
at  the  School 

at  $8  to  $10  per  week.  Everyone 
connected  with  the  School  lives  here. 
Love  Field  now  has  250  acres  and  is 
one  of  the  best  airports  in  the  entire 

Good  Bus  Line 


Refresher  Courses 


New  Catalog 


TRANSPORT  COURSE— $2500 

200  air  hours — 50  dual,  150  solo.  Time  to  complete  course, 
5  to  6  months.  400  hours  classroom  and  ground  instruction. 
10  hours  night  flying.  15  hours  four-place  cabin  flying.  5 
hours  trimotored  Ford.  3000  miles  cross-country  trips  in 
different  types  of  ships. 

And  to  those  enrolling  before  October  1st,  1931, 
for  the  course 

50  HOURS  FREE 

tn  extra  experience  in  flying  after  you  get  your  license 

LIMITED  COMMERCIAL  COURSE— 
$795 

50  air  hours — 25  dual,  25  solo.  3  types  of  ships.  500  miles 
cross-country  trips,  250  hours  classroom  and  ground  instruc- 
tion.    Instruction   given   in   Fleet,    Swallow   and  Stinson 


PRIVATE  PILOT'S  COURSE— $385 

20  air  hours — 12  dual,  8  solo.  We  use  Fleets  for  this  course. 
No  better  ship  built  for  training.  You  will  know  how  when 
you  finish  this  course. 

MASTER  MECHANIC'S  COURSE— $350 

20  weeks  intensive  classroom  and  shop  training;  25  hours 
welding,  aircraft  rebuilding  and  repairs. 


What  We  Have 
Here  for  You 

3  large  hangars 

2  classrooms 

3  shops 

1  parts  and  supply  station 
1  cafe — 2  dormitories 
Over  25,000  feet  of  floor  space 
1  trimotored  Ford,  14-place  . 

1  Stinson  Junior,  4-place  cabin 
5  Fleets,  2-place 

2  Swallows,  2-place 
1  Eaglerock  J-6-5 

1  Rearwin — 150  miles  an  hour 
1  Curtiss  Robin,  3-place 

and  other  ships  for  sale  only. 
All  our  ships  have  radial,  air- 
cooled,  double  ignition  motors. 
We  do  net  have  any  OX-5'i 

We  Pay  Your 
Railroad  Fare 

From  your  home  to  Dallas  on  Trans- 
port and  Commercial  Courses  and 
one-half  railroad  fare  on  all  other 
courses.  Come  by  train,  drive 
throufrh.  or  any  other  way.    It's  all 


This  School  is  Government  Approved  and  has  Transport  Rating 


DALLAS  AVIATION  SCHOOL  &  AIR  COLLEGE 

DALLAS,  TEXAS 


AUGUST, 


1931 
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AIR  TRANSPORTATION 


*  DEMANDS* 

GREATER  SPEED 


Opeed  is  progress.  For  that  reason 
the  horse  replaced  the  ox;  railroads 
and  automobiles  the  horse,  and  five- 
day  boats  drove  white  sails  from  the 
seven  seas  *k  Speed  is  the  only  reason 
for  aviation.  The  transport  operator 
must  realize  this.  He  must  provide 
the  speediest  of  all  transportation. 
If  he  does  not  the  world  will  go  back 
to  trains  and  motor  cars. 

Speed  is  the  reason  for  the  rugged 
construction — the  stream-line  design 
—  the  ample  power  (575  h.p.)  of  the 
Model  17  FLEETSTER  .  . .  and  its 
cruising  range  of  750  miles  at  153 
miles  an  hour  *  The  Model  17 
FLEETSTER  was  planned  to  meet 
the  demands  of  the  air  traveler  for 
speed  and  comfort.  With  ample  bag- 
gage space,  this  eight-place,  con- 
vertible landplane  or  seaplane  will 
make  money  where  a  less  speedy,  reli- 
able or  popular  plane,  though  larger, 
would  carry  a  partial  load  at  a  loss. 
Proofs  of  the  stability,  safety,  econ- 
omy and  performance  of  the  Model 
17  FLEETSTER  for  transport  service 
or  private  ownership  will  be  sent 
on  request  to  anyone  interested  in 
economical  air  transportation. 


MODEL  17  .  .  .  A.T.C  369 


CO 


MODEL  20  .  .  .  A.T.C.  320 


_t\_ir-passengers'  demands  for  speed 
are  incessant— but  those  of  the  air- 
mail and  express  service  are  impera- 
tive .  .  .  Business  is  won — or  lost — 
through  success  or  failure  in  main- 
taining rigid  schedules  *  High  speed 
and  suitable  cargo  capacity  alone  can 
make  air  transportation  profitable 
—  and  popular.  The  Model  20 
FLEETSTER  is  amply  powered  for 
its  cruising  range  of  700  miles  at 
148  miles  an  hour  ...  It  arrives 
on  time.  Every  cubic  foot  of  its  pay- 
load  capacity  serves  a  useful  pur- 
pose. The  pilot's  rear  cockpit  per- 
mits the  most  efficient  adaptation 
and  arrangement  of  its  useful  load 
(2461  lbs.)  to  individual  require- 
ments for  passenger,  mail  and  ex- 
press accommodations  "A"  The  Model 
20  FLEETSTER  is  more  economical 
in  operation  and  maintenance  than 
any  similar  plane  of  its  type.  Every 
factor  of  its  appeal  to  progressive 
transport  operators  is  worthy  of  con- 
sideration by  corporation  executives 
whose  widespread  activities  demand 
speed  in  the  transportation  of  cargoes 
or  personnel.  Write  for  facts  regard- 
ing the  Model  20  FLEETSTER  for  all 
transport  purposes. 

CONSOLIDATED 

*  AIRCRAFT* 

CORPORATION 
BUFFALO,  N.  y. 
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FREE  FLYING  INSTRUCTION 

to  All  Purchasers  at  Established  Flying  Fields  on 

THE  PIONEER  LOW-WING  MONOPLANE 

LOW  WING— LOW  CENTER  OF  GRAVITY— LOW  FIRST  COST— LOW  UPKEEP— LOW  OPERATING  COST 

Model  70  Trainer  $2500 

A.T.C.  204  FORMER  PRICE  $3  550 

Model  85  Flyer  $3300 

A.T.C.  334  FORMER  PRICE  $3700 

Discounts  to  Dealers  and  Field  Operators 
Equipped  with  Airwheels,  Instruments,  Navigation  Lights — F.O.B.  Factory,  Keyport,  N.  J. 

REAL  PROFITS  IN  FLY-  IT- YOURSELF  SERVICE 

SPECIFICATIONS 


"85" 

"70" 

Power— LeBlond 

8  5  H.P. 

70  H.P. 

Hi*h  Speed   

100 

93 

Landing  Speed  . 

38 

38 

Craking  Speed  . 

8; 

80 

Climb  «c  Sea  Level 

700 

600 

Cruising  Range 

5  hrs. 

6  hrs. 

Fuel  Capacity  ... 

29 

29 

Oil  Capacity   

2  gal. 

2  gal. 

Weight  Empty  .  .  . 

1016 

1025 

Uief  ul  Load  

574 

565 

Grots  Weight 

1590 

1590 

Wing  Loading 

8.2  lbs. 

8.2  lbs. 

Power  Loading  . 

18.7  lbs. 

22.7  lbs 

200  hours  without  engine  overhaul. 
500  hours  without  a  cent  spent  on  the 
airplane. 

$5,488  earnings  in  three  months  with 
one  ship. 

Over  $13,000  in  one  season  with  two 
ships. 

$1,800  in  one  month  with  one  ship. 


These  are  so: 
operators  do 


of  the  actual  reasons  why  we  say  field 
ake  money,  flying  AEROMARINES  in 
school  and  fly-it-yourself  service.  You  cannot  over- 
look this  ship  if  you  intend  to  make  field  operations  pay. 


SALMSON  MOTORS 

There  are  still  available  a  few  brand 
new  Salmson  AD9,  40  H.P. 
motors,  which  originally  cost 
$1118  each  delivered,  at  $560  each, 
f.o.b.  Keyport.  Used  motors  of 
the  same  type,  $370  each.  Main- 
tenance parts  available  at  all  times. 


W.  L.  DILL,  RECEIVER  FOR 


KLEMM  CORPORATION 
KEYPORT,  N.  J. 
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"Ex-Cell-0  Precision"  is  available 
in  Aircraft  Engine  Parts 

Years  of  experience  in  the  handling  of  this  particular  type  of 
product;  the  most  modern  and  efficient  plant  equipment;  and  a 
personnel  composed  of  specialists  in  each  field  of  production,  have 
combined  to  make  the  name  "Ex-Cell-O"  a  synonym  for  precision! 

Ex-Cell-O's  plant  equipment  provides  facilities  for  complete 
production  from  raw  materials  to  finished  parts.  The  Ex-Cell-O 
aircraft  booklet  will  be  mailed  upon  request. 

EX-CELL-O 

AIRCRAFT      6-  TOOL 

C  O  RPO R ATI O  N 


1200  OAKMAN  BOULEVARD 


DETROIT,  MICHIGAN 


NEW  YORK         •         CHICAGO         -         BUFFALO         *         CLEVELAND         *  DAYTON 
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Announcement  of  Great  Importance 
to  American  Aviation 

--A  New  Home  for 


A  FTER  August  I,  1931,  the  Monocoupe  will  be  manufactured  at 
Lambert  Field,   Robertson  (St.  Louis),  Missouri. 

New  facilities,  new  organization  strength  now  embraces  the  old 
Monocoupe  group  and  adds  the  necessary  forces  to  entrench 
America's  first  plane  for  the  private  owner  in  its  position — undisputed 
leadership. 

The  Monocoupe  dealer  franchise  will  now  be  of  greater  value  than 
ever  before.  Get  the  details  of  this  dealer  proposition  for  your  own 
community. 

Attention!  Monocoupe  Owners 

We  have  purchased  the  Lambert  Aircraft  Engine  Company  and 
will  operate  this  company  as  the  Lambert  Engine  &  Machine  Com- 
pany, Moline,  Illinois.  All  Lambert  engine  service  will  be  handled 
in  Moline.  All  service  on  airplanes  will  be  handled  at  Robertson, 
Missouri. 


Monocoupe  Corporation 

Successors  to 

MONO  AIRCRAFT  CORPORATION 
LAMBERT  AIRCRAFT  ENGINE  CORPORATION 


LAMBERT  FIELD 


ROBERTSON,  MISSOURI 


AUGUST,  1931 
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COMBAT... 

is  the  name! 

...a  name  that  marks  a  new  and  higher  quality  in 
aviation  products. 

COMBAT...Richfield's  Aviation  Gasoline  meets  U. 
S.  Army  specifications  for  fighting  grade... and  exceeds 
the  requirements  for  everyday  commercial  flying  by  a 
wide  margin.  It  gives  you  a  "fighting  kick"  for  your 
ordinary  flying. 

COMBAT  has  a  high  octane  number,  with  a  high  anti- 
knock rating,  low  vapor  pressure,  unvarying  uniformi- 
ty, freedom  from  sulphur,  corrosive  matter  and  gum. 
Translated  into  everyday  language,  these  things  mean 
increased  power  and  speed,  quicker  take-offs... better 
performance  under  all  flying  conditions.  And... at  no 
extra  cost  over  ordinary  aviation  gasoline!  You  can 
get  COMBAT  aviation  products  at  leading  airports 
both  east  and  west  of  the  Mississippi. 


672  17.  S.  Army  planes 
. . .  participating  in  the  world's 
greatest  air  meet,  over  New 
York  City... used  COMBAT 
Ethyl  Gasoline  and  COMBAT 
Richfield  Aviation  Oil...  in 
gigantic  eastern  maneuvers. 


COMBAT 

GASOLINE 


RICHFIELD  OIL  COMPANY  *  LOS  ANGELES  *  NEW  YORK  CITY 


AUGUST,  1931 
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Flyers  are  Not  Born 
They're  Made! 

YOU  have  just  as  good  an  opportunity  to  become  a  high-paid 
pilot  as  the  next  fellow.     For  flyers  are  not  born  .  .  . 
they're  made.    And  upon  the  way  the  pilot  is  made  depends 
his  success.     It  takes  many  hours  of  painstaking  training  to 
make  a  dependable  pilot.    Such  training  is  what  you  get  at 
Lincoln ! 

Lincoln-Trained  Pilots  Get  Best  Jobs  .  .  .  The  remarkable 
successes  of  Lincoln  graduates  have  given  this  school  an  enviable 
reputation.  Lincoln  is  known  throughout  the  aviation  industry 
as  the  school  that  produces  the  best-trained  pilots.  So  Lincoln- 
trained  men  are  preferred.    They  get  the  best  jobs! 

Here's  What  a  Few  Graduates  Say:  "Thanks  to  your  capable 
instruction,  I  have  secured  a  position  with  an  aircraft  factory 
demonstrating  planes." — Malcolm  Smith.  "My  first  job  paid 
$300  per  month.  I  now  earn  $400." — C.  L.  Currier.  "Before 
graduation  I  had  two  very  flattering  offers  of  pilots'  positions 
each  at  a  substantial  salary." — Evelyn  Nicholas. 

Thorough  Pilot  Training  ...  At  Lincoln  you  get  thorough, 
painstaking  training.  You  learn  to  fly  all  types  of  planes.  You 
learn  straight  flying,  acrobatics,  cross  country,  spot  landings, 
mechanics,  navigation,  aerodynamics,  meteorology  .  .  .  even 
more  than  is  required  to  meet  the  Dept.  of  Commerce  demands 

Lincoln  Mechanics  Also  Preferred  .  .  .  with  all-weather  runways  and  lighted  foi 
Lincoln  mechanic  students  also  get  superior  night  flying.  Large  fleet  of  training  planes 
training.  As  we  are  connected  with  a  large  Seasoned 


airplane  factory,  you  get  thorough  and 
plete  practical  training  on  many  types  of 
airplanes  and  motors,  which  fits  you  for 
the  best  mechanics'  jobs. 

Complete  Facilities  enable  us  to  give 
superior  training.  $250,000  worth  of  build- 
ings  and    equipment.   A   $100,000  airport, 


Ground  and  Flying  School  government 
approved.  Operated  under  regular  super 
vision  of  the  U.  S.  Dept.  of  Commerce. 


board,  and  helps  gradi 


The  World's 

Best  Known 
i      Aviation  School 


En  Espanol 

Ofrecemos  ensenanza  en 
espanol  en  los  cursos_de 
Aviacion  que  se  ensenan 
en  Este  Colegio. 
Esta  Escuela  esta  au- 
torizada  por  el  Gobierno 
de  los  EE.  UU.  para 
traer  estudiantes_  del  ex- 
tranjero.  Pida  informes 
gratis. 


Catalog  on  Request 

Contains  complete  information  about 
the  Lincoln  School.  Lists  reasonable 
tuition  costs.  Tells  of  big  oppor- 
tunities in  Aviation.  Gives  details 
of  part  time  employment  offer  to 
help  students  pay  cost  of  room  and 
board.  If  you  really  want  to  get 
into  Aviation,  send  for  this  Catalog. 
It  will  tell  you  how.  Be  sure  to 
state  your  age.   Mail  coupon  today! 


L1NCCLN 

AIRPLANE  and  FLYING  SCHOOL 

Ground  and  Flying  School  Government  Approved 


MAIL  THIS  COUPON 

LINCOLN  AIRPLANE  &  FLYING  SCHOOL 
302A  Aircraft  Bids,  Lincoln,  Nebr. 

I Gentlemen:  Please  send  me  your  catalog,  "Aviation 
Beckons  You,"  containing  full  information  about  the 
.  Lincoln  School  and  reasonable  tuition. 

I  I  am  interested  in: 

»  □  Flying  Course           □  Welding  Course 

■  □  Radio  Course            □  Mechanical  Course 

J  Name  Age  

I  Address   

I  City   Stare  

I 
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FAMOUS      FLIGHTS      WITH  THOMPSON 


VALVES 


This  advertisement  is  one 
of  a  series  recalling  liis- 
toric  airplane  flights  in 
which  Thompson  Valves 
were  used. 


ir cling  the  Globe 

days 


in 


WITH  THE  "WINNIE  MAE" 

They  checked  the  valves  at  Fairbanks — and  found  they  needn't 
have  bothered.  That  was  near  the  end  of  the  15,000-mile  trail 
that  was  blazed  around  the  world  by  the  Wasp-powered  Lock- 
heed Vega  "Winnie  Mae"  between  June  23rd  and  July  1st.  For 
seven  days  those  Thompson  valves  had  helped  to  keep  its  motor 
roaring  across  the  Atlantic  .  .  .  Europe  .  .  .  Russia  .  .  .  Siberia 
.  .  .  the  treacherous  Bering  Straits.  Just  36  hours  later  it  was  back 
at  its  starting  point,  Roosevelt  Field,  with  the  same  valves  still 
functioning  perfectly.  Never  a  miss  from  that  motor  throughout 
the  entire  astounding  trip.  Not  the  slightest  loss  of  valve  effi- 
ciency. Add  this  latest  achievement  to  the  long  list  of  record- 
breaking  flights  which  Thompson  Valves  have  helped  to  complete, 
and  you  will  understand  why  leading  manufacturers  and  pilots 
insist  on  Thompson  dependability  for  every  aircraft  engine  need. 

THOMPSON  PRODUCTS,  INCORPORATED 

General  Offices:  Cleveland,  Ohio,  U.  S.  A. 
Factories:  CLEVELAND  and  DETROIT 

^ThompsonWves 
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BEST  TRAINING 
SHORTEST  TIME 
LOWEST  COST 


^OUTHERN  AIRWAYS  SCHOOLS,  the  oldest  and  best 
school  in  the  South,  with  more  than  12  years  of  unsur- 
passed record,  offers  you  the  best  of  training  in  the  shortest 
time  and  for  the  least  money.  Veteran  pilots  give  you  your 
training  and  their  individual  attention.  We  fly  from  a 
modern  field  with  hard  surfaced  runways  and  lighted  for 
night  flying.  Ample  equipment,  up  to  date  and  varied  as  to 
types,  allows  rapid  training  and  wide  experience.  Our  courses 
are  thorough  and  complete.  Our  boys  pass  their  tests  and 
secure  the  best  positions.  Our  weather  is  nearest  ideal  for 
winter  flying.  We  are  in  San  Antonio,  the  world's  greatest 
aeronautical  center.    Write  for  circular. 


One-half  R.  R.  fare  re- 
funded on  Private,  and 
all  of  R.  R.  fare  refunded 
on  Commercial  and 
Transport  courses 


A     □  Transport  Pilot's 


Address 


SOUTHERN  AIRWAYS  SCHOOLS 
Aztec  Bldg.,  San  Antonio,  Texas 


Gentlemen:  Please  send  me  your  circular. 
I  am  interested  in  the  following  courses : 


Name 


□  Mechanic's 

□  Private  Pilot's 

□  Commercial  Pilot's 


City  &  Street 
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ARCHITECTURAL  PRINCIPLES 
APPLIED  TO  AIRPORT  DESIGN 

H.  Vandervoort  Walsh 

Assistant  Professor  of  Architecture,  Columbia  University 


IF  I  say  that  an  airport  must  be  practical  and  operate 
efficiently,  I  am  sure  that  no  one  will  disagree  with 
me.  If  I  say  that  such  is  the  first  and  fundamental 
requirement  of  a  good  architectural  solution  for  an  air- 
port, engineers  probably  will  reply  that  such  may  be  the 
case,  but  that  few  architects  can  make  them  practical,  for 
somehow  engineers  are  inclined  to  believe  in  a  caricature 
architect  who  rants  about  delicacy  of  curve,  charming  pro- 
portions and  lovely  color  combinations,  disregarding  all 
other  considerations.  I  suspect  most  engineers  believe  that 
the  correct  method  of  designing  an  airport  is  to  let  them 
lay  the  whole  thing  out,  insuring  its  practicability :  and  then, 
if  there  is  any  money  left,  to  call  in  an  architect  to  spread 
a  little  trimming  around  on  the  outside  of  the  buildings  to 
make  them  look  pretty. 

The  difference  between  an  engineer's  point  of  view  on 
airport  designing  and  that  of  an  architect  is  that  the  engi- 
neer is  convinced  he  can  design  the  whole  project  without 
the  architect's  opinion  whereas  the  architect  knows  he  can- 
not design  one  until  he  has  first  consulted  the  engineer. 
The  engineer  is  ostensibly  right  in  his  conviction.  Airports 
can  be  designed  and  built  solely  by  engineers,  and  they  will 
probably  work  very  well.  But  airports,  like  railroad  sta- 
tions, are  used  by  human  beings  who  demand  more  of  a 
building  than  mere  practicability.  Administering  to  the 
physical  needs  efficiently  is  a  necessary  part  of  airport  de- 
sign, but  we  should  administer  also  to  man's  mental  needs 
by  arousing  in  him  the  proper  emotional  reactions.  Mere 
physical  comfort  is  no  comfort  at  all,  if  the  mind  is  ill  at 
ease.  One  can  be  physically  comfortable  in  a  scientifically 
designed  dentist's  chair,  surrounded  by  the  most  sanitary 
conditions  possible,  yet  few  human  beings  would  select 
such  a  chair  or  surroundings  as  an  aid  to  mental  comfort. 
Likewise  flying  will  never  become  generally  popular  until 
airports  become  more  than  merely  practical  and  safe.  They 
must  affect  the  human  emotions,  establishing  a  mental  state 
of  ease  through  a  feeling  of  comfort,  safety  and  other  emo- 
tions producing  pleasure.  The  demand  for  fine  appoint- 
ments in  the  cabin  of  the  modern  airplane  is  proof  of  my 
point. 

The  well-trained  and  capable  architect  who  by  nature  is 
endowed  with  the  intuitive  sense  of  emotional  reactions  pro- 
duced by  forms  and  colors  is  the  only  one  able  to  add  the 
intangible  quality  to  airport  design  that  will  give  mental 
comfort  to  those  who  desire  to  travel  by  air  and  who  must 
wait  at  the  airport  until  time  for  departure.  This  "plus- 
quantity"  which  he  can  add  to  the  utilitarian  considerations 
will  have  quite  as  much  to  do  with  building  patronage  of  the 
port  as  will  its  reputation  for  speedy,  efficient  service.  But 
this  added  quality  beyond  the  mere  functional  requirements 
is  not  something  that  can  be  plastered  on  the  outside  like 
so  much  fancy  pastry.  It  must  be  a  part  of  the  whole  con- 
ception, a  system  of  thought  running  under  the  entire  ar- 
rangement of  all  parts.   Elegance  and  a  fine  sense  of  mental 


comfort  cannot  be  produced  by  surface  effects ;  they  must 
come  up  out  of  the  very  core  of  the  structure.  Architecture 
and  engineering  must  go  hand  in  hand  from  the  very  incep- 
tion of  the  project  for  an  airport. 

The  very  first  architectural  principle  that  must  be  applied 
to  airport  design  is  the  necessity  for  organizing  all  of  the 
buildings  and  the  landing  field  into  one  unified  scheme,  that 
it  may  appear  to  be  simple  and  not  complex.  To  the  mind, 
such  unity  is  intimately  linked  with  symmetry.  The  human 
body  with  all  its  complicated  parts,  far  more  intricate  than 
any  airport  will  ever  be,  is  unified  by  being  balanced  around 
a  central  axis,  with  a  single  control  unit,  the  head,  at  the  top. 
To  every  human  being  this  is  the  symbol  of  unity,  and  we 
see  it  repeated  throughout  all  nature  in  animals,  birds,  fishes, 
flowers,  and  plants.  Even  in  the  design  of  an  airplane  to 
conform  to  the  laws  of  nature,  symmetry  had  to  be  followed. 
Of  all  the  mechanical  things  we  have  invented,  the  airplane 
with  its  streamlined  form  is  the  most  beautiful,  because  it 
reflects  most  in  its  structure  the  universal  laws  of  unity ;  yet 
in  grace  and  refinement  of  line  even  the  hardest  eye  must 
admit  that  it  falls  far  short  of  the  bird  with  extended  wings. 
Out  of  the  very  essence  of  flying,  it  would  seem  that  of  all 
the  buildings  in  the  community,  the  airport  should  be  the 


Artistic  and  practical  building  at  Los  Angeles  Municipal  Airport 


36 


Aero  Digest 


Passenger  station  at  Grand  Central  Air  Terminal,  Glendale,  Cal. 

one  most  symmetrical,  most  symbolic  of  the  unity  required 
for  safe  flight. 

Symmetry  means  balance  about  a  central  axis,  but  there 
is  also  a  subordinate  axis,  at  right  angles  to  the  main  one, 
about  which  balance  must  be  maintained.  In  the  airplane 
this  is  the  axis  of  the  wings.  For  simplicity  and  unity,  the 
mind  demands  that  in  a  fine  composition  of  a  group  of 
buildings  all  elements  must  be  balanced  about  the  two  axes. 

Along  the  central  axis,  about  which  everything  on  the 
left  balances  with  everything  on  the  right,  the  story  of 
the  most  important  functions  of  the  building  or  group  must 
be  told  in  the  simplest  manner.  In  an  airport  the  story  to 
be  told  is  essentially  this.  Human  beings  approach  the  en- 
trance in  automobiles  or  on  foot,  walk  in  and  wait  to  buy 
tickets  and  arrange  for  baggage,  then  move  on  to  the  planes 
that  wait  to  take  them,  and  finally  the  planes  move  out  to 
the  field  to  fly  up  and  away.  This  simple  story  must  be 
evident  by  the  very  form  of  the  building  and  should  be  so 
clear  that  none  of  the  subordinate  activities  will  detract 
from  it.  On  the  central  axis  therefore  should  come  the 
main  entrance,  then  a  passage  leading  directly  into  the 
waiting  room,  the  doors  leading  to  the  planes  and  finally 
the  flying  field  beyond.  The  waiting  room,  as  in  the  rail- 
road station,  should  be  large  enough  and  elegant  enough 
to  give  mental  comfort  to  those  who  must  spend  time  in  it. 

Subordinate  to  the  main  requirements  must  be  all  others, 
which  should  be  arranged  in  balanced  order  along  the  sec- 
ondary axis, — administration  facilities,  accommodations  for 
personnel,  restaurants,  concessions,  rest  rooms,  first  aid 
quarters,  radio,  telegraph  and  telephone  rooms,  storage 
building  for  planes,  repair  shops,  and  the  like  must  be  dis- 
posed in  a  symmetrical  manner  about  the  secondary  axis. 
Those  nearest  to  the  center  should  be  the  units  which  ad- 
minister most  to  the  human  beings  passing  through,  and 


those  farthest  away  the  places  where  the  passengers  have 
no  business  at  all. 

To  take  all  of  the  many  elements,  especially  if  they  are 
very  complex,  and  unite  them  into  one  organized  scheme  on 
this  simple  theme  and  at  the  same  time  not  disturb  too  much 
the  practical  and  functional  relationship  between  parts  is 
an  extremely  difficult  problem,  requiring  a  method  of  study 
that  keeps  the  planning  in  a  constant  state  of  flux  until 
arrangement  and  proportion  begin  to  develop  on  satisfactory 
lines.  Practically  no  engineers  have  the  training  which 
architects  have  in  the  technique  of  keeping  the  planning  in 
a  very  plastic  condition,  capable  of  quick  changes  as  new 
and  better  ideas  pass  through  the  mind.  Without  this 
method  of  study,  elegant  proportions,  fine  arrangement  and 
dignified  planning  are  next  to  impossible  to  obtain.  When 
the  final  solution  is  reached  in  which  all  elements  are 
brought  together  into  one  fine  and  simple  scheme,  the  form 
of  the  structure  that  can  be  developed  around  such  a  plan 
will  have  one  of  the  first  requirements  of  pleasing  appear- 
ance— that  of  unity. 

While  the  plan  is  being  formed,  the  architect  must  visual- 
ize the  general  exterior  forms  of  the  buildings,  so  that  the 
masses  which  they  take  relate  to  each  other  and  produce  a 
scheme  that,  whether  seen  from  a  distance  or  near  by,  ap- 
pears as  one  unit.  There  must  be  a  central  or  dominant 
building  mass,  about  which  the  smaller  buildings  are 
grouped  and  to  which  they  seem  subordinate.  The  open 
spaces  around  the  buildings  must  be  proportioned  to  the 
structures,  so  as  to  increase  their  dignity  and  prevent  them 
from  appearing  to  be  small  and  loosely  scattered.  Thus 
the  work  of  planning  is  more  than  merely  solving  the  func- 
tion, more  than  making  the  building  construct  economically 
and  operate  efficiently.  The  problem  is  bigger  than  all  of 
(Continued  on  page  128) 
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CIVILIZATION  C.  O.  D. 

By  Don  Rose 


NINETY-nine  people  out  of  a  hundred  think  it's  a 
smart  idea  to  allow  Germany  a  year's  leeway  on 
the  war  debts.  Nearly  the  same  number  have  no 
exact  idea  what  a  debt  moratorium  is  all  about,  except  that 
the  Republicans  thought  of  it  first  and  the  Democrats  don't 
know  quite  what  to  do  about  it.  Two  out  of  three  couldn't 
tell  you  whether  Germany  can't  pay,  won't  pay  or  shouldn't 
pay,  and  the  third  isn't  sure. 

That,  I  suppose,  is  no  more  than  natural.  The  war 
is  already  ancient  history  to  a  considerable  slice  of  the 
population.  It  is  seventeen  years  since  somebody  dropped 
a  match  into  the  powder  box  and  blew  the  peace  of  Europe 
to  blazes,  and  many  of  the  venerable  voters  of  today  were 
toddling  around  the  kindergarten  at  the  time.  Further- 
more, the  war  and  its  causes  and  consequences  was  a  con- 
siderable mess,  which  will  take  a  century  to  sort  out  to 
everybody's  satisfaction,  by  which  time  it  won't  matter. 
And  if  the  war  was  a  mess,  the  peace  that  followed  it  was 
a  muddle  of  the  same  proportions.  How  bad  a  muddle 
it  was,  the  world  is  just  beginning  to  find  out. 

Germany  has  found  out  that  it  is  expensive  to  lose  a 
war.  Her  neighbor  nations  have  found  out  that  it  is  nearly 
as  expensive  to  win  one.  The  war  debts  and  the  worries 
about  them  are  the  economic  scar  left  on  civilization  by  a 
free-for-all  fracas  in  which  everybody  got  hurt.  And  the 
deuce  of  it  is,  as  the  Irishman  said,  that  it's  no  fun  to  be 
paying  for  a  war  which  you  aren't  using  any  more. 

Nobody  can  make  much  sense  of  the  situation,  not  even 
those  who  created  it.  Now  and  then  we  hear  from  high 
places  that  everything  is  settled,  which  would  be  swell  if 
it  would  stay  that  way.  The  Treaty  of  Versailles  settled 
it,  you  remember,  and  look  at  the  poor  thing  now.  The 
Young  Plan  settled  it  positively,  and  if  you  can  make  the 
debt  moratorium  fit  into  the  Young  Plan  you  should  be 
occupying  a  chair  of  economics  at  Harvard  or  somewhere 
equally  important.  Most  of  the  innocent  bystanders  are 
now  telling  the  neighbors  that  the  Hoover  holiday  has 
wiped  out  the  war  and  all  its  works,  though  they  couldn't 
tell  you  why.  Which  will  be  true  until  the  pants  of  peace, 
progress  and  prosperity  need  patching  again,  and  that  is 
likely  to  be  soon. 

Here,  however,  is  a  point  worth  remembering.  If  Ger- 
many pays  the  war  debt  according  to  treaty  and  agreement, 
she  won't  pay  it  just  once  and  get  over  it.  She  will  pay  it 
in  interest  and  pay  it  again  and  still  owe  the  money,  just 
as  I  shall  probably  pay  off  the  mortgage  on  the  old  home- 
stead three  times  before  the  sheriff  gets  it  at  last.  That 
is  the  result  of  buying  a  big  war  on  the  installment  plan. 
And  the  principle,  by  the  way,  applies  to  winners  as  well  as 
losers.  Believe  it  or  not,  but  your  grandchildren — if  any 
— will  still  be  paying  for  grandpa's  khaki  pants  when 
grandpa  can't  wear  them  any  more. 

That's  what  national  debts  are  for — to  unload  the  ex- 
travagance of  one  generation  on  another's  shoulders  and 
pocket  book.  I  won't  stop  to  tell  you  how  big  these  debts 
have  grown  within  this  century.  I'll  call  your  attention, 
instead,  to  how  long  it  takes  to  pay  off  the  hired  help  when 
the  party  is  over.    The  last  war  widow  of  the  war  of  1812 


died  this  year  and  was  collecting  a  government  pension 
to  the  day  of  her  lamented  demise.  She  was  once  a 
smart  gal  who  married  a  veteran  just  in  time  to  inherit 
his  pension,  which  has  been  paid  for  more  than  a  century 
by  a  presumably  grateful  government.  So  when  you  swear 
at  last  year's  taxes,  remember  that  some  of  them  went 
to  pay  for  a  war  which  was  fought  before  your  grand- 
father saw  daylight. 

It  is  not  only  by  wars  that  civilization  runs  up  bills  for 
somebody  else  to  pay.  Cities  and  States  do  the  same  sort 
of  thing  by  means  of  alleged  improvements.  The  financial 
managers  of  the  United  States  are  proud  of  the  fact  that 
they, have  reduced  the  national  debt  by  many  hundreds 
of  millions  during  the  past  ten  years.  In  the  same  period 
the  debt  of  the  cities  and  States  has  gone  up  as  much  as 
the  Nation's  debt  has  gone  down.  The  Census  Bureau 
found  out  recently  that  250  cities  have  gone  deeper  in  the 
hole  by  a  total  of  $304,000,000  since  the  last  count,  and 
are  now  carrying  a  mortgage  of  $6,130,289,500.  More 
than  ten  per  cent  of  city  taxes  pays  for  nothing  except 
the  interest  on  these  loans.  And  it's  much  the  same  way 
with  the  States.  Twenty-one  of  them,  in  fact,  couldn't 
collect  enough  from  their  citizens  last  year  to  pay  their 
way.  So  they  borrowed  the  money.  And  who,  do  you 
suppose,  will  pay  it  back? 

The  point  is,  friends  and  customers,  that  this  thing  we 
call  civilization  isn't  paying  its  way.  It  is  gambling  dis- 
gracefully on  the  future — on  the  patience,  thrift  and  pro- 
ductive economy  of  a  generation  which  is  still  in  short 
pants  or  less.  It  prides  itself  on  progress,  but  it  pays 
only  part  of  its  price.  And  it  loads  the  future  with  carry- 
ing charges  which  may  someday  seem  a  little  tiresome. 

It  is  the  fashion  just  now  to  talk  of  Five-Year  Plans 
and  Ten-Year  Plans.  If  a  nation  finds  itself  in  the  soup, 
somebody  proposes  a  plan  to  get  it  back  to  dry  land  again. 
Even  President  Hoover,  you  remember,  had  a  Ten- Year 
Plan  for  American  prosperity.  The  plan,  as  I  recall  it, 
was  that  we  should  make  more  money,  spend  more  money 
and  have  more  money.  And  it's  a  good  trick  if  we  can 
do  it. 

It  is  undoubtedly  an  excellent  idea  to  budget  the  busi- 
ness, income  and  expenditures  of  tomorrow,  so  far  as  you 
can.  I  suppose  that  round-the-world  fliers,  ocean  jumpers, 
and  imported  pilots  visiting  the  folks  in  Europe  calculate 
rather  carefully  the  expenses  of  their  trip.  It  might  be 
embarrassing  to  set  out  for  the  other  side  of  the  sea  with 
a  2,000-mile  allowance  of  gasoline  and  discover  next  morn- 
ing that  the  gas  is  all  gone  and  you  have  still  a  thousand 
miles  to  fly.  I  am,  in  fact,  facing  the  same  problem  my- 
self, since  I  sail  for  Europe  in  mid-August  and  have  at 
present  only  enough  money  to  reach  a  point  200  miles  this 
side  of  Ireland.  I  may  have  to  stretch  my  glide  quite  a 
lot  to  reach  London. 

But  this  sort  of  planning  is  only  a  process  of  paying 
your  way,  wherever  you  may  be  wanting  to  go.  It  is  not 
playing  the  future  on  margin,  nor  pyramiding  profits  which 

(Continued  on  page  107) 
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AIR— HOT  AND  OTHERWISE 


THE  industry  must  organize  if  it 
expects  to  get  what  it  should 
have  in  Washington.  The  op- 
position IS  organized.  Defeat  of  many 
important  plans  made  by  the  Army, 
Navy  and  Post  Office  in  their  efforts  toward  aeronautical 
expansion  has  shown  what  that  organization  can  do,  and 
what,  unorganized,  we  cannot  do. 

It  has  not  been  economy  due  to  the  depression  which  has 
held  down  appropriations  for  the  various  air  services.  The 
Seventy-first  Congress,  which  ended  at  noon,  March  4, 
broke  all  records  for  Federal  appropriations  if  war 
periods  of  terrible  emergency  are  excepted. 

The  Seventy-first  Congress  spent  a  little  more 
than  ten  billion  dollars  in  regular  and  special 
appropriations.    Yet  when  the  year  ended  on 
June  30,  neither  the  Army  nor  the  Navy  had 
been  given  cash  with  which  to  increase  its  air  £ 
force  to  the  maximum  agreed  upon  in  1926,  J| 
when  the  Five- Year  Program  was  enacted.  /^gs£\ 
Let  these  facts  sink  into  your  system.  JgjsjSl 
President  Coolidge  in  a  speech  stated  that  fjgVriijfc 
our  share  of  the  World  War's  cost  would  be  fjfiffTfnf 
one  hundred  billion  dollars,  a  figure  equal  to  rafeg^j 
one-half  of  the  national  wealth  at  the  time  of  llf|l)aSs 
the  beginning  of  the  conflict.   The  actual  period  SciilfjM 
of  the  war  cost  us  slightly  over  seven  million  j~^Jjjjj| 
dollars  per  hour,  if  we  include  pensions,  the  53HNpg3a 
cost  of  the  Veterans'  Bureau,  and  other  ex- 
penses of  the  sort  which  run  on  for  years  after  any  conflict. 

Had  we  been  prepared  at  the  time  we  became  belligerents, 
or  had  we  been  able  quickly  and  effectively  to  mobilize  our 
industrial  forces  even  ninety  days  sooner  than  we  did,  that 
would  have  meant  to  the  taxpayer  a  saving  of  fifteen  bil- 
lion five  hundred  million  dollars.  History  has  proved 
over  and  over  again  that  preparedness  is  the  most  intelli- 
gent economy. 

During  the  Army  Air  Corps  maneuvers,  Arthur  Bris- 
bane made  a  speech  in  which  he  said : 

"We  in  civilian  life  very  properly  all  hope  that  there  will 
never  be  another  war.  The  Naval  and  the  War  Depart- 
ments, however,  are  not  justified  in  hoping.  It  is  their  duty 
to  make  plans  for  prevention  of  war.  Nothing  but  air 
defense  can  protect  this  country  in  case  of  another  war." 

No  sane  person  wants  war.  No  real  national  glory  can 
come  from  the  incalculable  human  suffering  armed  conflict 
between  nations  must  occasion.  The  object  of  modern  war 
is  the  destruction  not  only  of  the  opposing  naval  and  mili- 
tary forces,  but  of  cities,  towns,  villages,  homes,  food  stores, 
water  supplies  as  well  as  human  lives  (men,  women  and 
children)  sheltering,  supporting  and  comprising  civilian, 
so-called  noncombatant  populations. 

The  world's  present  burden  of  taxation  is  principally  due 
to  war,  for  war's  effects  do  not  cease  when  an  armistice  is 
signed.  Such  starvation  (let's  be  honest),  financial  disaster 
and  general  misery  as  we  are  now  experiencing  are  parts 
of  an  unprevented  war  for  which  we,  at  least,  were  not  pre- 
pared. Not  even  the  killing  ends  with  the  battles  and  their 
wounds.  Burdens  passed  on  to  posterity,  disorganize,  crush, 


agonize  and  also  kill.  The  jobless  men 
and  women  of  1931  who  are  worrying 
themselves  into  their  graves  will  be 
just  as  dead  when  they  are  buried  and 
as  surely  victims  of  the  war  as  any 
soldier  killed  on  the  front  line.  Human  individuals  not  born 
when  the  battles  were  fought  will  bear  some  of  the  vast 
burden  of  unprepared  America's  participation  in  the  war. 

And  there  is  another  thought.    Conceive  if  you  can 
the  vast  throng  of  happy  and  intelligent  children  who  now 
might  be  on  earth  as  offspring  of  the  multitude  of  youths  in 
this  and  other  lands  who  would  have  been  saved  from  death 
if  through  mere  readiness  to  fight,  the  United 
States  had  been  able  to  exercise  a  real  re- 
straining  influence,   or   being   compelled  to 
fight,  had  been  able  to  fight  quickly  and  with 
effectiveness. 

Well,  its  up  to  us. 

Gentlemen  of  the  air  industry,  you  have  in 
your  hands  the  instrument  which  will  decide, 
and  quickly,  the  next  war,  when  another 
comes  despite  all  the  conferences  with  their 
talk  about  disarmament.  That  power  which 
L|  you  possess  might  even  prevent  war.  Un- 

fortunately  it  is  a  human  failing  to  neglect 
IjjflHB  preparations  for  the  worst,  while  hoping  for 
jTagHu.  the  best,  in  spite  of  the  plain  lessons  of  the 
■SmB^nt.  Past-  In  the  case  of  the  American  air  industry 
such  neglect  seems  wholly  inexcusable  because, 
while  action  is  essential  to  the  general  welfare  of  this  nation 
and  the  world,  it  is  specifically  necessary  to  that  industry's 
well-being  and  prosperity. 

Admiral  Moffett,  in  a  speech  in  Washington,  May  9,  de- 
clared : 

"Even  the  American  Legion  was  too  busy  pressing  ad- 
justed compensation  to  succeed  in  the  accomplishment  of 
anything  for  national  defense.  As  a  consequence  the 
pacifist  organizations,  by  undercover  methods  of  obstruction 
and  delay,  had  to  make  little  effort  in  order  to  defeat  the 
Building  Program.  The  Navy  Department  asked  for  a 
modest  program.  It  was  approved  by  the  President,  but 
Congress  passed  none  of  it.  Why?  Because  there  was  no 
general,  organized  demand  for  it.  The  pacifists  were  or- 
ganized." 

In  this  proposed  program  which  died  the  death  of  sheer 
neglect  by  those  whose  interest  it  was  to  further  it,  were  in- 
cluded one  flying-deck  cruiser  which  would  have  required 
aircraft  equipment  and  one  aircraft  carrier  which  would 
have  required  still  more.  To  be  exact,  a  total  of  280  planes 
would  have  been  needed  for  these  ships,  representing  an 
aggregate  business  of  many  million  dollars. 

Could  the  aircraft  industry  have  used  this  business  and 
this  money?  Ask  yourself,  if  you  are  of  the  industry,  as 
probably  you  are.  Think  about  it.  Then  remember  that 
the  reason  why  the  aircraft  industry  did  not  get  that  busi- 
ness was  because  it  was  not  organized  in  Washington  to 
put  the  matter  through  the  Senate,  despite  the  fact  that 
under  the  able  chairmanship  of  Hon.  Fred  A.  Britten,  the 
House  Naval  Affairs  Com-         (Continued  on  page  104) 
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TRANS-ATLANTIC 
AIR  MAIL 

Captain  F.  T.  Courtney 


TRANS-ATLANTIC  air  mail  will  eventually  be  a 
reality  and  it  is  therefore  of  interest  to  look  into. the 
factors  involved  to  try  to  see  what  is  the  most  likely 
method  of  successfully  arriving  at  such  a  service. 

There  are  several  main  problems  to  be  faced.  Weather, 
generally  believed  to  be  the  prime  consideration,  is  merely 
one  factor  and  probably  by  the  time  the  trans-Atlantic  mail 
can  be  a  regular  service,  will  be  one  of  the  least  of  our 
problems.  In  this  sense,  I  distinguish  weather  from  wind. 
The  effects  of  wind,  we  know.  It  either  decreases  or  in- 
creases the  operational  speed  and  therefore  increases  or 
decreases  the  effective  distance  to  be  covered.  It  is  there- 
fore a  similar  factor  to  that  of  distance.  By  weather  I 
mean  fog,  snow,  rain  and  clouds  which  are  mainly  prob- 
lems of  visibility  and  navigation. 

For  a  trans-Atlantic  air  mail  service  to  be  of  any  real 
value,  it  must  be  of  a  high  degree  of  regularity  and  should 
give  a  service  of  not  more  than  forty-eight  hours  between 
Europe  and  the  United  States.  Otherwise,  it  will  be  out 
of  competition  with  the  high-speed  steamers.  To  attempt 
to  carry  mail  until  such  a  service  is  assured  would  merely 
be  a  waste  of  money  and,  what  is  worse,  might  discredit 
the  future  value  of  such  a  service.  Clearly,  therefore,  only 
experimental  runs  should  be  made  until  such  regularity 
and  speed  can  be  relied  on.  In  beginning,  assuming  the 
problems  of  winter  flying  to  be  great,  a  regular  service  dur- 
ing the  summer  months  might  be  operated  and  gradually 
extended  into  the  worse  periods  of  the  year. 

The  greatest  problem  of  all  is  that  of  load,  for  the 
service  must  be  such  that  it  can  carry  something  appre- 
ciable in  addition  to  the  fuel.  In  order  that  such  payloads 
shall  be  as  great  as  possible,  it  is  necessary  to  make  the 
jumps  as  short  as  possible  in  order  to  reduce  the  necessary 
load  of  fuel.  The  idea  of  floating  air  stations  placed  out 
in  the  Atlantic  is  being  tackled  but  they  are  experimental 
and  for  the  purposes  of  this  article  are  left  out  of  the 
question. 

It  seems  reasonable  to  suppose  that  the  type  of  ship 
to  be  used  will  have  to  be,  for  many  years  at  least,  the  fly- 
ing boat.  It  may  be  later  that  range  and  engine  reliability 
will  make  it  unnecessary  to  consider  the  necessity  of 
descending  into  the  water.  Even  so,  it  must  also  be  rec- 
ognized that  the  use  of  water  surfaces  will  have  great  value 
for  other  purposes  than  mere  emergency  landings. 

First  of  all  it  is  essential  that  we  should  obtain  a  plane 
with  adequate  range  before  we  can  carry  out  any  useful 
I  service  at  all.  Even,  however,  when  that  range  is  ap- 
preciably increased  the  situation  will  remain  the  same,  be- 
cause any  extra  load-carrying  capacity  should  be  put  into 
payload. 

A  study  of  the  most  likely  routes  involved  is  the  best 


way  to  illustrate  the  problems  to  be  faced.  The  map  shows 
the  various  routes  with  approximate  distances  marked  in 
statute  miles.  In  estimating  the  speed  of  trans-Atlantic 
crossings,  many  people  make  the  mistake  of  reading  nautical 
miles  on  a  chart  and  then  figuring  them  as  land  miles.  The 
difference  is  great.  For  example,  the  668  nautical  miles 
from  New  York  to  Bermuda  are  in  fact  770  land  miles.) 

The  two  stopping  points  on  the  main  trans-Atlantic 
routes  which  set  up  the  most  problems  are  the  Azores  and 
Newfoundland.  In  the  Azores  the  only  place  with  a  harbor 
worth  mentioning  is  Horta.  The  harbor  here  is  consider- 
ably silted  up  and  its  effective  size  is  appreciably  smaller 
than  one  would  gather  from  a  chart.  By  a  very  consider- 
able amount  of  engineering  work  the  adjacent  waters  could 
be  connected  and  protected  to  make  an  excellent  flying 
boat  base  for  practically  any  weather,  but  it  is  not  prob- 
able that  the  necessary  money  would  be  spent  on  this  for 
a  long  time.  As  Horta  is  useful  only  in  relatively  calm 
conditions,  it  would  be  none  too  favorable  a  base  for  the 
take-off  of  flying  boats  on  schedule. 

Newfoundland  offers  many  protected  waters.  It  is,  it 
must  be  conceded,  in  an  area  of  frequent  bad  weather; 
the  fogs  off  the  coast  especially  in  the  summer,  are  well- 
known.  However,  in  the  light  of  necessary  developments 
in  aircraft  it  seems  to  me  that  the  significance  of  the 
reputation  of  Newfoundland  for  bad  flying  weather  is 
exaggerated. 

Even  at  the  present  time  it  is  becoming  increasingly 
evident  that  blind  flying  and  navigation  methods  (in  other 
words,  the  defeat  of  bad  visibility)  will  have  to  be  per- 
fected before  regular  air  transport  becomes  of  any  defin- 
ite value  over  land  or  over  water.  Great  strides  are  being 
made  in  the  perfection  of  instruments  and  apparatus  for 
this  purpose,  and  what  is  mostly  lacking  is  efficient  ex- 
perimental work  in  the  operation  of  such  apparatus.  It  is 
reasonable  to  expect  that  by  the  time  regular  trans-Atlantic 
flying  is  feasible  the  question  of  finding  and  arriving  at 
one's  destination  in  little  or  no  visibility  will  be  a  much 
simpler  one.  Little  attention  seems  to  have  been  paid  so 
far  to  the  fact  that  Newfoundland  has  extensive  inland 
water  areas  which  could  be  extremely  well  adapted  as 
bases,  assuming  that  such  ports  as  Harbor  Grace  offer  too 
many  difficulties.  It  can,  therefore,  be  reasonably  as- 
sumed that  bad  weather  will  form  much  less  of  a  bugbear 
to  the  use  of  Newfoundland  for  aircraft  than  appears  at 
the  moment  to  be  the  case. 

It  is  well-known  that  the  westward  route  is  more  dif- 
ficult than  that  from  west-to-east.  Three  main  reasons 
explain  this  fact :  First,  over  the  usual  routes  the  prevail- 
ing winds  are  against  the  westbound  plane ;  second,  weather 
{Continued  on  page  119) 
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RECENT    LONG-DISTANCE  FLIGHTS 


PERHAPS  no  long-distance  flight  has  given  a  more 
conclusive  demonstration  of  the  potentialities  of  air 
transportation  than  that  of  Wiley  Post  and  Harold 
Gatty.  Indicative  of  progress  in  aircraft  and  engine  de- 
sign, as  well  as  in  the  science  of  air  navigation,  was  their 
circumnavigation  of  the  globe  around  the  Northern  Hemi- 
sphere in  eight  days,  fifteen  hours  and  fifty-one  minutes, 
or  flying  time  of  four  days  and  ten  hours.  The  total  dis- 
tance flown  was  15,474  miles,  covered  at  an  average  speed 
of  145  miles  per  hour. 

Most  significent  in  the  consideration  of  this  flight  was 
the  use  of  a  standard  commercial  model  of  the  Wasp- 
powered  Lockheed  Vega  equipped  with  extra  fuel  tanks; 
and  the  fact  that  the  crew  followed  a  practically  unknown 
route  with  problems  of  weather  and  servicing  to  be  solved 
as  they  were  encountered. 

It  is  true  that  the  flight  made  no  important  contributions 
to  a  knowledge  of  the  endurance  of  which  a  plane  and 
engine  are  capable;  rather,  past  experience  of  this  nature 
was  merely  reiterated.  Refueling  endurance  flights  had 
previously  demonstrated  that,  given  favorable  weather  and 
adequate  airport  facilities,  a  plane  can  remain  in  the  air 
for  more  than  three  weeks.  The  world's  record  of  twenty- 
seven  days  in  the  air  established  last  year  by  Dale  "Red" 
Jackson  and  Forrest  O'Brine  far  exceeds  the  total  elapsed 
time  and  actual  flying  time  of  Post  and  Gatty  in  the 
Winnie  Mae. 

However,  the  Post-Gatty  world  flight  is  conceded  to  be 
an  important  and  significent  one.  It  showed  that  a  stand- 
ard plane,  equipped  with  modern  facilities  for  navigation, 
could  travel  regions  alien  to  air  transport,  utilize  whatever 
facilities  for  repair  and  refueling  were  available  or  had  been 
laid  down  in  remote  regions,  and  fly  thousands  of  miles 
through  unfavorable  weather  to  predetermined  destina- 
tions, maintaining  a  fairly  accurate  schedule. 

The  Post-Gatty  world  record  is  the  third  to  be  estab- 
lished by  aircraft.  In  1924,  the  United  States  Army  planes 
circumnavigated  the  globe  in  a  total  elapsed  time  of  175 


(Left  to  right)  Gatty  ami  Post  wish  Hoiriis  and  Hillig  luck  as  fliers 


days.  The  Graf  Zeppelin  flew  around  the  world  from 
Lakehurst  to  Lakehurst  in  1929,  setting  a  record  of 
twenty-one  days,  seven  hours  and  thirty-four  minutes. 

Plans  for  the  world  flight  were  developed  by  Post  over 
a  period  of  four  years.  Eventually,  Post  obtained  the 
financial  backing  of  F.  C.  Hall,  wealthy  Oklahoma  oil  ope- 
rator by  whom  he  was  employed  as  personal  pilot.  When 
Hall  contributed  his  private  plane  for  the  venture,  Post 
interested  Gatty  in  the  flight.  Last  year  they  began  pre- 
parations. 

Post  is  reputed  an  adept  pilot,  even  though  he  had  lost 
the  sight  of  one  eye  while  employed  as  an  oil  driller.  Gatty, 
an  Australian  who  came  to  this  country  in  1927,  has  long 
been  known  as  a  skillful  navigator.  It  was  necessary  for 
the  successful  completion  of  the  flight  that  the  ability  of 
pilot  and  navigator  function  in  perfect  complement  to  each 
other.  To  accomplish  the  Northern  Hemisphere  flight  re- 
quired many  hours  of  flying  blind,  guided  entirely  by  navi- 
gation and  flying  instruments.  Four  exceedingly  difficult 
legs  of  the  flight  were  reported  by  the  crew.  The  ocean 
was  flown  at  night,  fog  being  encountered  before  the  land- 
ing at  Chester,  England.  The  worst  weather  on  the  entire 
flight  was  encountered  on  the  leg  between  Berlin  and  Mos 
cow.  At  times  a  low  ceiling  forced  the  plane  within  ; 
short  distance  of  the  ground.  They  flew  over  wild  and 
remote  territory  between  Irkutsk  and  Blagovestschensk 
traveling  at  times  less  than  twenty-five  feet  above  the 
trees.  Rain  and  fog  were  flown  through  on  the  water  hop 
from  Siberia  to  Alaska. 

The  flight  began  at  Roosevelt  Field,  L.  I.,  on  June  23 
and  was  completed  on  July  1.    The  log  was  as  follows: 
New  York-Harbor  Grace,  1,132  miles  in  six  hours,  52 
minutes;  Harbor  Grace-Chester,  England,  2,195  miles  in 
16  hours,  17  minutes;  Chester- Hanover,  534  miles  in  three 
hours,  40  minutes;  Hanover-Berlin,  154  miles  in  one  hour, 
15  minutes;  Berlin-Moscow,  991  miles  in  eight  hours,  52 
minutes;  Moscow-Novo-Sibirsk,  1,579  miles  in  ten  hours, 
32  minutes;   Novo-Sibirsk-Irkutsk,    1,055   miles   in  six 
hours,    ten    minutes;  Irkutsk-Blago- 
\    vestchensk,  1,009  miles  in  four  hours, 
50    minutes ;  Blagovestchensk-Khar- 
barovsk,   361   miles   in   four  hours; 
50  minutes ;  Blagovestchensk-Khara- 
Kharabarovsk-S  olomon  Beach, 
Alaska,  2,500  miles  in  16  hours,  45 
minutes ;    Solomon  Beach-Fairbanks, 
520  miles  in  three  hours,  55  minutes; 
Fairbanks-Edmonton,  1,450  miles  in 
ten  hours,    15   minutes;  Edmonton- 
Cleveland,  Ohio,  1,600  miles  in  ten 
hours,    36    minutes;  Cleveland-New 
York,  394  miles  in  three  hours. 

New  York  to  Hungary 

^  FTER  more  than  a  year  of  pre- 
paration, the  first  non-stop  flight 
between  the  North  American  Conti 
nent  and  Hungary  was  successfully 
completed    last    month    by  Captains 
George  Endres  and  Alexander  Ma-I 
gyar,  Hungarian  army  reserve  offiB 
(Acme  photo)     cers.    Unique  in  long  distance  flight* 
meet  at  Newfoundland     was  the  purpose  for  which  they  under- 
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took  the  crossing  of  the  Atlantic.  It 
was  conceived  and  executed  as  an  in- 
ternational gesture  to  attract  attention 
to  what  Hungary  considered  unjust 
treatment  accorded  her  in  the  Treaty 
of  Trianon. 

In  the  Lockheed  Sirius  monoplane 
Justice  for  Hungary,  they  started 
from  Roosevelt  Field,  Long  Island,  on 
July  13  and  flew  to  Harbor  Grace, 
Newfoundland  for  the  over-water 
take-off.  With  630  gallons  of  gasoline 
and  twenty- five  gallons  of  oil,  the 
plane  had  a  total  weight  of  8,000 
pounds.  Immediately  after  the  start, 
on  July  15,  they  encountered  a  storm 
and  then  fog  settled  over  their  course. 
For  more  than  three  hours  after  mid- 
night, winds  and  rain  buffeted  their 
plane.  They  saw  little  of  the  ocean 
below  throughout  the  entire  crossing. 
Their  first  sight  of  Europe  was  a  vil- 
lage in  France.  Temporarily  lost, 
they  swooped  low  over  railroad  sta- 
tions to  identify  towns  on  the  route. 
Upon  arriving  over  Hungary,  fuel 
was  practically  exhausted  and  was 
pumped  from  the  reserve  tanks. 

When  they  were  over  Bicske,  twenty 
miles  from  Budapest,  the  fuel  was  en- 
tirely consumed.  As  they  were  at- 
tempting a  landing  on  a  roadway  in 
the  darkness,  two  farm  wagons  ob- 
structed the  landing  area.  The  ship 
swung  toward  an  open  field  and  land- 
ed, slightly  damaging  the  propeller 
and  a  wing.  The  fliers  were  driven  to 
Budapest  by  automobile  and  accorded 
a  reception  seldom  more  enthusiastic 
in  the  history  of  such  demonstrations. 

The  pilots  flew  the  3,600  miles  from 
Newfoundland  in  twenty-six  hours 
and  twelve  minutes.  Lord  Rother- 
mere,  British  publisher,  directed  that 
Endres  and  Magyar  be  paid  the  sum 
of  $10,000  which  he  had  posted  for  the  first  flight  from 
the  United  States  to  Hungary. 

Emil  Szalay,  of  Flint,  Mich.,  sponsored  the  flight. 

Flight  of  the  Liberty 
'JpHE  first  flight  across  the  Atlantic  as  a  vacation  voyage 

was  brought  to  a  triumphant  finale  on  June  26  when 
Holger  Hoiriis  and  Otto  Hillig,  both  residents  of  Liberty, 
N.  Y.,  landed  their  Bellanca  Pacemaker  Liberty  in  Copen- 
hagen, Denmark,  having  fulfilled  the  dreams  of  both  to 
fly  back  to  visit  the  countries  of  their  birth.  Twenty 
thousand  cheering  Danes  greeted  both  their  countryman, 
Hoiriis,  and  Hillig,  who  is  a  native  of  Germany. 

The  welcoming  crowd  had  been  waiting  many  hours  to 
greet  the  fliers.  They  were  still  waiting  late  in  the  evening 
on  the  previous  day  when  word  arrived  that  the  homecom- 
ing voyagers  had  made  a  landing  at  Bremen  and  were  too 
tired  to  proceed  until  the  following  morning. 

The  landing  at  Bremen,  220  miles  short  of  their  goal. 


The  Bellanca  "Pacemaker"  Liberty  (top);  the  Lockheed  "Vega"  Winnie  Mae  (center), 
and  the  Lockheed  "Sirius"  Justice  for  Hungary  (bottom) 

was  a  final  adverse  event  for  the  fliers  in  their  journey  of 
almost  a  week  from  their  home  in  New  York.  After  some 
delay  at  Harbor  Grace,  Newfoundland,  they  took  off  over 
a  fog-shrouded  Atlantic.  For  seventeen  hours,  often  in 
the  biting  cold  atmosphere  of  12,000  feet,  they  flew  with- 
out sighting  water.  Adverse  winds  carried  them  too  far 
to  the  south  of  their  course  and  instead  of  arriving  over 
Ireland  they  emerged  from  the  fog  banks  over  a  country 
they  determined  as  Spain.  Some  hours  later,  with  a  gas- 
oline supply  running  low,  they  descended  at  Krefeld,  Ger- 
many. 

They  refueled  and  obtained  maps  for  the  rest  of  their 
flight.  However,  through  a  mistake  due  to  the  metric 
system  in  use  at  European  airports,  only  fifteen  liters  of 
gasoline  was  filled  into  the  tanks  instead  of  the  fifty  gal- 
lons they  required  and  the  fliers  were  brought  down  at 
Bremen  for  more  fuel. 

The  plane  used  for  the  flight  was  a  Bellanca,  especially 
equipped  for  a  long-distance  flying.  It  was  powered  with 
a  Wright  J -6  300  horsepower  motor. 
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1931  NATIONAL  AIR  TOUR 

Ralph  W.  Cram 


ABOARD  Ford  No.  5,  National  Air  Tour  plane,  late 
in  July,  1931.    Roaring  away  from  the  Southland, 
across  the  Oklahoma  cotton  and  oil  fields  and  the 
Nebraska  prairie,  the  National  Air  Tour  was  full  of  faith 
in  clear  skies  and  happy  landings,  after  varied  experiences 
such  as  had  marked  none  of  the  six  previous  tours. 

Just  when  it  seemed  that  there  was  nothing  new  to  say 
about  this  reliability  tour  which  Edsel  Ford  instituted  seven 
years  ago,  old  General  Law  of  Averages  rose  to  rule  out  the 
old  story  of  many  entries  and  uniform  good  fortune,  and 
compels  the  reluctant  scribe  to  record  that  the  1931  tour  had 
more  bad  luck  and  bad  weather  than  all  previous  tours 
combined. 

It  got  away  from  Detroit,  July  4,  with  fourteen  entries 
and  accompanying  planes.  Before  the  group  of  racing  planes 
had  completed  the  swing  east  across  Canada  to  Binghamton, 
N.  Y.,  and  south  to  the  Tennessee  border,  much  had  hap- 
pened, and  four  of  the  entries  were  out  to  stay.  They 
were  the  Bird  cabin  plane,  Leonard  Flo,  pilot ;  the  Mercury 
Chic,  Harvey  Mummert,  pilot;  and  both  Buhl  Bull  Pups, 
Charley  Sugg  and  Walter  Henderson,  pilots.  Eddie 
Schneider  had  also  had  a  hard  landing  in  the  Kentucky  hills, 
reducing  the  contestants  to  nine  until  he  caught  up.  And 
then  came  the  Battle  of  New  Orleans,  with  a  near-hurricane 
holding  Jack  Story's  Buhl  Airsedan  to  the  ground  for  a  day 
or  two,  while  George  Dickson's  Aeronca,  which  had  held  on 
so  pluckily  until  then,  was  blown  around  and  dam- 
aged. Story  and  Dickson  were  in  the  running  later,  and  to 
go  back  to  our  opening  sentence,  as  the  flying  tourists 
squared  away  for  the  race  north  from  Fort  Worth,  there 
were  ten  of  them  left,  and  they  seemed  to  have  shaken  off 
the  jinx  at  last. 

It  may  as  well  be  said  right  here  that  the  question  as  to 
why  there  were  not  more  entries  was  frankly  discussed 
around  the  tour  by  pilots  and  mechanics,  technical  men  and 


newspaper  men,  and  that  the  opinion  was  freely  and  fre- 
quently expressed  that  the  formula  will  have  to  be  altered 
if  there  are  to  be  more  tours,  or  three  or  four  classes  be 
opened  to  the  contestants. 

Taking  the  lead  at  the  start,  Harry  Russell,  1930  winner, 
flew  Ford  No.  5  to  a  bigger  score  every  day,  with  James 
H.  Smart,  in  Ford  4,  showing  a  little  more  speed.  But  the 
two  Whirlwinds  and  center  Cyclone  totaled  less  horsepower 
than  Smart's  three  Wasps,  so  the  working  out  of  the 
formula  enabled  Russell  to  pile  up  more  points  each  day. 

Close  to  these  two  big  transports,  in  speed,  was  the  tiny- 
Gee  Bee  Sportster  flown  by  Lowell  Bayles.  It  could  give 
the  big  fellows  a  real  race.  Powered  with  a  Warner,  it  was 
eligible  for  the  light  plane  trophy,  and  was  right  in  the 
competition  in  spite  of  the  advantage  the  formula  gave  to 
cabin  ships. 

And  in  parenthesis  right  here  it  should  be  said  that  the 
proponents  of  the  formula  point  out  that  the  tour  was 
originally  intended  as  a  test  of  transport  and  cabin  planes 
rather  than  one-  or  two-place  sportsters,  and  rightly  gives 
an  edge  to  the  cabin  planes. 

The  light  plane  trophy  also  inspired  Eddie  Schneider,  19- 
year-old  former  transcontinental  junior  record  holder,  to 
keep  his  Cessna  in  third  place  until  his  impromptu  landing 
in  Kentucky  left  him  in  last  place,  whereupon  he  caught  up 
only  to  begin  overhauling  the  others  with  some  prospect  of 
again  winning  and  holding  the  trophy. 

Bayles  succeeded  to  third  place  and  Jack  Story  with  his 
old  Buhl  Airsedan,  the  Sun  God,  held  down  fourth  to  be- 
come a  subject  of  debate  at  a  pilots'  meeting  at  Fort  Worth 
because  the  Buhl  entry  had  been  waved  back  by  Manager 
Collins,  out  of  the  thick  weather  out  of  New  Orleans,  and 
later  was  allowed,  by  the  technical  committee,  full  score  for 
the  succeeding  laps.  (Continued  on  page  121) 


View  of  Ford  Airport,  Dearborn,  Michigan,  showing  planes  ready  to  start  on  the  1931  National  Air  Tour 
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EDITORIALS 
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OUR  NEW  CHIEF 

BRIGADIER  GENERAL  BENJAMIN  D.  FOULOIS 
has  been  appointed  Chief  of  the  Air  Corps,  fulfilling 
a  hope  expressed  in  the  columns  of  Aero  Digest  in 
June.   General  Fechet  who  retires  in  December  could  have 
no  more  worthy  successor  to  carry  on  the  difficult  tasks  of 
this  most  important  arm  of  national  defense. 

The  fact  that  General  Foulois  achieved  his  high  place  in 
American  military  aviation  through  personal  merit,  rising 
slowly  but  surely  from  the  humble  ranks  of  the  service,  is 
at  once  an  inspiration  to  others  and  a  creditable  indication 
of  the  fairness  which  is  slowly  but  surely  making  for 
progress  in  aeronautical  science. 

General  Foulois  can  be  depended  upon  to  continue  to 
carry  out  the  two-fisted  policies  which  are  second  nature 
to  him  and  traditional  to  his  predecessor. 


AIR  MAIL'S  20th  ANNIVERSARY 

IT  is  hard  to  believe  that  next  month  marks  the  20th 
year  since  the  first  air  mail  was  carried  in  the  United 
States.  How  it  has  grown!  In  1911  Postmaster  Gen- 
eral Frank  H.  Hitchcock  officially  started  off  Earle  Oving- 
ton  who  carried  a  few  sacks  of  mail  in  his  flimsy  Bleriot 
monoplane  at  Mineola.  Five  years  ago  the  first  of  the  con- 
tract air  mail  routes  was  opened  by  the  Post  Office  Depart- 
ment, the  beginning  of  a  well  planned  network  of  air 
mail  routes  which  now  connect  the  principal  cities  of  the 
country. 

Gone  is  the  low-powered,  converted  mail  plane  with 
which  the  original  air  lines  carried  on  such  a  magnificent 
pioneering  effort.  In  its  place  we  have  specially  built  and 
purposely  designed  air  vehicles  which  have  become  synony- 
mous with  dependability,  carrying  more  and  more  mail  and 
express  each  year  and  providing  a  working  basis  on  which 
our  air  passenger  transport  services  are  founded. 

No  wonder  the  airlines  in  foreign  countries  look  to  our 
air  mail  lines  with  something  akin  to  envy  and  unmistak- 
able signs  of  respect. 

MORE  POWER,  MORE  SPEED,  MORE 
DEFENSE 

GIVE  our  engine  and  aircraft  manufacturers  the 
money  and  they  will  design  powerplants  as  good 
as  Europe's  best,  a  matter  of  immense  import  to 
our  national  defense  as  well  as  to  our  national  pride  as 
record  holders,  as,  for  instance,  in  the  matter  of  the 
Schneider  Trophy  contests.  Congress,  therefore,  should 
change  the  Aircraft  Procurement  Law  of  July  1,  1926,  so 
as  to  enable  our  air  services  to  order  planes  from  manu- 
facturers whose  designers  show  capability  of  developing 
plans  embodying  new  and  valuable  ideas  (the  Government 
retaining  its  auditing  privilege)  not  to  the  limit  of  $75,000 
only,  as  at  present,  but  up  to  $500,000.  It  has  been  the 
handicap  of  the  $75,000  limit  which  has  been  principally 


responsible  for  America's  inability  to  compete  with  other 
countries  in  engine  power  and  speed,  in  these  days  mat- 
ters of  an  import  so  vital  that  it  cannot  be  exaggerated. 
It  is  predicted  that  375  miles  per  hour  will  be  the  minimum 
required  to  win  the  next  Schneider  Trophy  race  and  in 
view  of  this  England  and  Italy  will  have  engines  of  over 
2,000  horsepower.   We  could  have  the  same. 

If  our  manufacturers  are  given  money  to  spend  in  such 
developments,  they  will  beat  the  world.  To  expect  them 
otherwise  to  do  it  must  be,  of  course,  absurd. 

So  here  is  a  real  opportunity  for  Congress  to  do  some- 
thing constructive  for  America's  defense  at  a  cost  low  by 
comparison  with  charges  which  habitually  pass  unnoticed 
in  connection  with  those  vast  contracts  now  at  intervals 
turned  over  to  the  builders  of  the  lumbering  steel  warships 
which  every  progressive  mind  well  knows  must  become 
hulks  as  soon  as  enemy  aircraft  begin  to  rain  bombs  on  or 
even  near  them. 


NOTABLE  FLIGHTS 

THE  press  of  the  world  heralded  the  exploits  of  many 
ambitious  fliers  who  made  successful  flights  across  the 
ocean  last  month.  Some  of  these  flights  were  accom- 
plished with  astonishing  precision  and  most  of  them 
achieved  their  objects  with  little  difficulty.  Various  types 
of  planes,  pilots  and  navigators  of  different  national 
origins,  coming  from  widely  separated  parts  of  the  United 
States,  participated  in  these  flights ;  their  flights  were 
directed  to  different  countries,  and  in  the  case  of  Post 
and  Gatty,  several  foreign  lands  were  traversed. 

The  high  percentage  of  successful  flights  of  this  charac- 
ter is  an  unmistakable  sign  of  advancement  in  the  arts  of 
avigation,  instrument  and  engine  building,  aircraft  con- 
struction and  of  flying  equipment  generally.  Moreover, 
such  flights  have  a  good-will  value  worth  considering  and 
their  trail-blazing  is  destined  to  assist  in  the  establishment 
of  future  international  air  routes. 


UNITED  UNITES 

THE  concentration  of  activities  of  Boeing  Air  Trans- 
port, National  Air  Transport,  Pacific  Air  Transport 
and  Varney  Air  Lines,  operating  five  strategic  air 
mail,  express  and  passenger  routes,  into  one  company, 
United  Air  Lines,  Inc.,  is  of  momentous  importance. 

These  lines,  all  pioneers  on  their  respective  routes,  are 
all  subsidiaries  of  United  Aircraft  and  Transport  Corpora- 
tion, which  has  now  welded  the  transport  companies  into 
one  compact  unit,  which  will  mean  added  efficiency  and 
economies  and  make  United  Air  Lines  not  only  the  largest 
air  transport  group  in  the  United  States,  in  point  of  daily 
schedule  mileage  flown,  but  in  the  world. 

The  figures  of  United  Air  Lines  activities  are  impres- 
sive. It  now  has  120  airplanes,  which  are  flown  35,000 
miles  a  day,  or  approximately  12,000,000  miles  a  year,  over 
a  6,360  mile  network  of  improved,  lighted  airways.  United 
Air  Lines  gives  direct  service  to  thirty-eight  cities  in  sev- 
enteen states. 

Impressive  as  these  figures  are,  the  full  significance  of 
the  forming  of  this  compact  unit  is  best  visualized  by 
looking  at  the  airway  map  of  the  nation.  United  has  a 
2,760  mile  air  span,  linking  New  York  to  San  Francisco. 


44 


Aero  Digest 


ANOTHER  VANISHING  AMERICAN 


From  an  Oil  Painting 


AS  I  wander  with  all  the  philo- 
sophical dignity  befitting  one 
of  my  advanced  age  amid 
the  peaceful  environs  of  "Porous 
Gables,"  my  estate  at  Fogville-on- 
Mud,  there  are  wafted  to  me  on  the 
summer  breeze  sundry  dull  rumb- 
lings of  discontent  among  the  lads 
who  fly.  All,  it  seems,  is  not  quiet 
on  the  Potomac,  or  even  on  the 
Mississippi.  The  lads,  I  hear,  lay- 
ing my  oyster-shell-like  ear  to  the 
ground  of  persistent  rumor,  are 
somewhat  unhappy.  They  are  get- 
ting into  the  airliners  with  pained, 
hurt  looks  on  their  faces,  denoting 
that  the  financial  operation  but  recently  performed  upon 
them  by  the  operators  was  not  an  unqualified  success  from 
their  point  of  view. 

By  the  time  these  remarks  upon  the  subject  have  passed 
through  the  printing  and  distribution  process — and  are 
hanging  out  back  where  those  who  tarry  may  read — the 
dull  rumblings  may  have  taken  on  a  sharper  and  more 
angry  note ;  and  the  lads  who  at  this  writing  are  pushing 
the  mail  and  passenger  planes  across  the  continent  may  be 
resting  at  their  country  or  seaside  residences,  watching 
the  busy  bee  improve  the  shining  hour. 

Then  again,  they  may  not.  This  prevailing  coolness  be- 
tween operator  and  pilot  may  be  settled  amicably,  and  the 
lads  again  may  be  urging  their  craft  into  the  air  with  all 
their  accustomed  vigor  and  vivacity.  I  certainly  hope  so. 
Everything  considered,  this  would  be  an  unfortunate 
time  for  pilots  and  operators  to  disagree  too  violently  on 
any  policy.  Air  mail  and  passenger  business  is  still  in  a 
stage  too  formative  to  render  any  squabbling  between 
operators  and  pilots  other  than  a  misfortune  for  the  good 
of  the  business  as  a  whole.  Better  far  for  both  parties 
to  compromise,  give  in  a  little  here  and  there,  and  pull  to- 
gether. A  wagon  makes  but  slight  forward  progress  when 
one  horse  pulls  to  the  right  and  the  other  to  the  left;  and 
the  annoyed  driver  may  belabor  both  horses  impartially. 
In  this  instance  the  driver  is  the  Public  who  supplies  the 
oats. 

Whichever  may  be  the  outcome,  it  seems  to  me  high 
time  to  take  a  good  look  at  the  pilot  in  an  endeavor  to  find 
out  just  where  he  is  heading  in  this  commercial  scheme  of 
aviation.  Is  he  forging  ahead  as  a  professional  man  mak- 
ing reasonable  progress  in  his  chosen  profession?  Or  is 
he  sliding  backward  like  a  workman  over  whom  the  em- 
ployer holds  the  power?  Or,  again,  is  he  merely  traveling 
sideways,  after  the  accustomed  manner  of  a  crab? 

For  that  matter,  has  he  a  profession — or  merely  a  trade? 
Is  he  the  experienced  captain  of  the  airliner  or  merely  the 
driver  of  a  bus  that  left  the  ground?    Is  he  a  professional 


man  whose  judgment  should  be  con- 
sulted, or  is  he  a  workman  who 
should  do  what  he  is  told  ?  What  is 
a  pilot,  anyhow?  Can  we  classify 
him? — divide  him  up  into  classes 
according  to  the  work  he  is  doing, 
according  to  the  experience  he  has 
had? 

These  questions,  I  believe  and 
long  have  believed,  shout  for  an- 
swers. Unless  we  supply  answers 
satisfactory  alike  to  pilots  and  to 
operators,  the  pilots  and  operators 
will  be  in  the  position  of  getting  no 
place,  and  getting  there  fast.  Work, 

by  William  H, as  lip  ,    .!       .  .     .  ,. 

whether  in  an  airplane,  in  a  direc- 
tor's office,  in  a  factory,  in  a  bank,  or  at  a  typewriter  is 
best  done  when  happily  done.  At  the  present  writing  the 
situation  is  far  from  happy,  to  say  the  least.  It  should  be 
made  so  as  speedily  a  possible. 

What  follows  are  my  own  presently  held  thoughts  on 
the  matter,  subject  to  further  thought  and  further  in- 
formation, subject,  very  probably,  to  much  revision.  In 
the  course  of  a  long  and  often  ill-directed  life  I  have  had 
occasion  to  change  my  opinions  and  beliefs  several  times — 
for  to  my  sorrow  I  have  found  that  my  judgment  is  not 
infallible — so  whenever  I  say  anything  now  I  invariably 
mention  that  in  a  world  that  changes  as  rapidly  as  ours, 
what  is  advisable  and  right  to-day  may  be  inadvisable  and 
wrong  to-morrow.  In  presenting  my  opinions  I  possibly 
may  tread  on  some  tender  toes.  That  I  regret,  of  course. 
Nevertheless  I  purpose  to  tramp  stolidly  along  what  seems 
to  me  a  straight  path,  and  if  anyone  has  his  feet  in  the 
way  I'm  going  right  over  them.  If  they  trip  me  up,  that's 
my  bad  luck ;  if  I  wander  over  their  pet  corns,  that's  theirs. 

Ts  a  pilot  a  man  with  a  highly  specialized  profession,  or 
is  he  a  workman  with  a  trade?  Well,  in  my  opinion,  it 
depends  entirely  upon  the  individual  pilot. 

For  instance,  standing  on  Cleveland's  Municipal  Air- 
port— by  special  permission  of  the  copyright  owner,  Signor 
Jack  Berry — I  watch  such  a  master  of  flying  as  Bill  Wil- 
liams take  off  into  the  night  with  a  load  of  mail  for  New 
York.  It  is,  we  will  suppose,  an  especially  dark  and  dirty 
night,  with  snow  and  sleet  in  the  air  at  times.  It  is  one 
of  those  nights  when  even  the  night  flying  birds  have  can- 
celled, for  of  course  you  know  that  birds  do  not  fly  in  all 
weathers — it  took  man  to  become  that  ambitious. 

And  there  is  Bill  Williams,  in  the  opinion  of  many  peo- 
ple, including  myself,  one  of  the  greatest  mail  pilots  in  the 
world.  The  problem  that  faces  him  to-night  is  a  com- 
paratively simple  one,  according  to  an  operations  manager 
with  whom  I  discussed  this  suppositional  case.  All  he  has 
to  do  is  to  study  the  weather  reports  and  come  to  the  cor- 
( Continued  on  page  110) 
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PLOTTING  WING  CHARACTERISTICS 


Article  Fourteen  on  the 
Principles  of  Aerodynamics 


Dr.  Max  M.  Munk 


THE  theory  of  wings  and  wing 
sections  does  not  permit  the 
prediction  of  all  aerodynamic 
characteristics  of  wing  sections.    It  is 
by  far  too  incomplete  for  that  end. 
Theory  furnishes  only  a  part  of  the 
existing  relations;  for  the  remaining  properties,  we  have 
to  rely  on  experience  and  on  laboratory  tests  specially  made 
for  each  new  wing  section.    Theory  is  not  without  value, 
however,  since  it  makes  possible  a  reduction  of  the  num- 
ber of  tests  necessary  for  exploring  the  properties  of  the 
wing  section,  and  a  more  perfect  interpretation  of  the  re- 
sults of  the  remaining  tests. 

These  measurements  are  made  by  exposing  models  of 
the  wing  section  in  question  to  the  artificial  air  flow  of  a 
wind  tunnel  at  one  full  series  of  different  angles  of  at- 
tack, weighing  all  air  forces  at  each  angle.  The  tests  are 
generally  made  at  one  speed  and  at  one  aspect  ratio  only, 
and  for  the  determina- 
tion of  the  air  forces  at 
another  speed,  scale, 
and  aspect  ratio,  we  de- 
pend on  theory.  In  or- 
der to  facilitate  the  con- 
version, it  is  customary 
to  reduce  the  measured 
forces  to  coefficients, 
and  to  present  the  re- 
sults to  the  public  by 
plotting  these  coefficients 
and  the  angle  of  attack 
in  certain  combinations. 

These   wind  tunnel 
tests  are  made  primarily 
for  the  investigation  of 
the  wing  sections  only,  but  they  contain  both  the  effects  of 
the  wing  section  chosen  and  of  the  aspect  ratio  employed. 
The  presented  data  constitute  a  mixture  of  relations  char- 
acteristic for  all  wings  having  the  same  wing  section,  and 
characteristic  for  all  wings  having  the  same  aspect  ratio. 
That  is  somewhat  confusing,  particularly  if  tests  with  dif- 
ferent wing  sections  and  with  different  aspect  ratio  are  to 
be  compared  with  each  other.    The  larger  the  aspect  ratio, 
the  better  results  (with  the  same  wing 
section)  are  indicated  by  the  outcome  of 
the  test.    Results  of  model  tests  with  dif- 
ferent wing  sections  cannot  therefore  be 
directly  compared  with  each  other  if  the 
aspect  ratio  of  the  two  wings  are  dif- 
ferent, unless  corrections  are  made  for 
the  difference  in  the  aspect  ratio.    A  uni- 
form aspect  ratio  of  such  models  is  there- 
fore  desirable,   and    usually  preferred. 
Many  models  of  wings  have  been  given 
the  aspect  ratio  of  six.    The  aspect  ratio 
five  is  less  frequent,  but  still  often  used. 
These  are  the  only  two  aspect  ratios  that 
might  properly  be  called  standard.  Only 

a  small  number  of  wing  section  tests  are  FiKurc  3  Induced  drag  co.efficient 
made  with  aspect  ratios  differing  from    inserted  into  lift  curve  diagram 
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five  or  six ;  in  such  cases  they  are  odd 
and  the  values  derived  therefrom  are 
difficult  of  comparison. 

Aeronautical  engineers  should  learn 
how  to  compare  the  results  of  wing 
model  tests  made  with  different  aspect 
ratios.  The  process  is  not  at  all  difficult.  Allowance  is 
made  for  the  different  influence  of  the  aspect  ratio  in  keep- 
ing with  the  pure  theory.  The  two  main  equations  of 
theory  are  used  directly  for  converting  the  air  forces  of  a 
wing  section  exhibited  at  one  aspect  ratio  to  the  air  forces 
corresponding  to  another  aspect  ratio.  This  computation 
is  performed  by  starting  with  the  lift  coefficient,  CL.  For 
one  particular  lift  coefficient  CL  the  angle  of  attack  ax  and 
the  drag  coefficient  Cdi  belonging  to  one  aspect  ratio 
may  be  known  from  the  experiment.  It  is  required  to 
compute  the  same  two  quantities,  now  called  a2  and  CD2 
for  a  second  aspect  ratio  o2-  This  is  accomplished  by  as- 
suming the  angle  of  at- 
tack and  the  drag  coef- 
ficient to  consist  of  two 
portions — the  effective 
angle  of  attack  and  the 
profile  drag  coefficient 
(associated  with  the 
wing  section  only  and 
independent  of  the  as- 
pect ratio)  and  the  in- 
duced angle  of  attack 
and  the  induced  drag  co- 
efficient (associated  with 
the  aspect  ratio  only, 
and  independent  of  the 
wing  section).  The  in- 
duced   quantities  are 

computed  for  both  aspect  ratios;  those  belonging  to  the 
original  aspect  ratio  are  subtracted  from  the  test  results, 
and  those  belonging  to  the  desired  aspect  ratio  are  added 
in  their  place.  This  computation  is  expressed  by  means 
of  the  two  formulas : 

Induced  angle  of  attack,  a1  =  CLAa 
Induced  drag  coefficient,  Cdi  =  CL2Aa 
Hence  the  final  conversion  formulas  become: 

r-  a2  =  ax  —  (ClA^i)  +  (Cl/Vo*-) 
Cd,  =  CDl  —  (CL2Aoi)  +  (CL2A«a) 
The  same  conversion  is  necessary  for 
the  computation  of  the  characteristics  of 
an  airplane  wing  from  the  characteristics 
of  a  wind  tunnel  model,  if  the  aspect  ratio 
of  both  is  not  the  same.  As  a  matter  of 
fact,  it  seldom  is,  and  consequently  the 
results  of  wing  section  tests  are  seldom 
used  directly,  but  in  most  cases  must  be 
converted  in  the  prescribed  manner  before 
being  used.  Let  us  now  see  how  far  the 
ordinary  method  of  presenting  the  model 
tests  to  the  public  takes  consideration  of 
this  necessity. 

It  does  so  very  imperfectly.    In  the 
(Continued  on  page  54) 


Figure  2.  Polar  diagram 
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SAFETY  FOR  THE 
LIGHT  AIRPLANE 

Dwight  Huntington 

IN  previous  articles  (February  and  March  issues)  the 
light  plane  was  viewed  from  the  standpoints  of  utility 
and  economy.  Here  let  us  round  out  the  survey  with 
a  study  of  the  numerous  safety  problems  confronting  the 
designer. 

Making  the  light  plane  safe  is  largely  a  matter  of 
profiting  by  knowledge  already  bought  with  costly  experi- 
ence.   It  is  regrettable  that  one  of  the  several  important 
aeronautical  agencies  did  not  long  ago 
undertake  the  task  of  analyzing  all  air- 
craft accidents,  thereafter  presenting 
the  findings  to  design  departments  and 
engineering   schools.     That   such  a 
course  would  greatly  have  benefited 
the  industry  is  certain.    How  soon  it 
will  be  undertaken  is,  of  course,  prob- 
lematical;  legal  difficulties  appear  to 
9tand  in  the  way. 

Thoughtful  designers  usually  learn 
a  lesson  or  two  from  every  accident  on 
which  they  obtain  accurate  informa- 
tion. Even  accidents  due  entirely  to 
foolhardy  piloting  may  be  studied  with 
profit  for  their  after-crash  effects.  But 
the  extent  of  a  designer's  knowledge 
on  the  subject  of  safety  is,  as  it  should 
be,  more  a  matter  of  his  practical  ex- 
perience with  crashes  than  of  his  gen- 
eral education.  We  need  but  to  glance 
at  occasional  experimental  ships  to 
realize  that  their  designers  have  failed 
to  profit  by  mistakes  which  caused 
crashes  or  increased  their  seriousness 


Figure  2.  Opened  side  windows 


Figure  3.  Several  meritorious  cabin  design  features 


proper  rigging  may  cause  excessive  loads 


as  much  as  two  decades  and  more  ago. 

Although  I  firmly  believe  that,  once 
the  requirements  of  the  Department  of 
Commerce  have  been  met,  economy  is 
the  real  basis  of  light  plane  competi- 
tion, a  thorough  study  of  the  safety 
problem  involved  can  give  great  im- 
petus to  the  enlargement  of  this  branch 
of  the  industry. 

Furthermore,  manufacturers  may 
benefit  themselves,  the  purchasers  and 
the  industry  in  general  by  sticking  to 
the  facts  regarding  their  products. 
Exaggerated  sales  data  on  the  relative 
safety  of  private  flying,  and  particu- 
larly on  the  accomplishments  of  cer- 
tain ships,  probably  have  been  primar- 
ily responsible  for  many  more  acci- 
dents than  have  errors  in  design.  Talk 
which  results  in  making  the  inexperi- 
enced pilot  over  confident  in  his  ability 
in  an  art  which  usually  levies  heavy 
taxes  on  errors  in  judgment  are  serious 
deterrents  to  the  industry.  In  the  final 
analysis  the  minimization  of  flying 
hazards  is  entirely  up  to  designers,  as- 
sisted by  test  pilots,  and  publicity  men  should  stick  to  the 
facts  and  figures  obtained  from  these  sources. 

The  most  important  truth,  however  unpleasant,  which 
everyone  connected  with  aircraft  manufacture  and  market- 
ing should  keep  uppermost  in  mind,  is  that  the  industry, 
through  carelessness  and  exaggeration,  has  been  directly 
responsible  for  a  large  number  of  serious  accidents  in  the 
past ;  and  that  through  negligence  it  can  be  responsible  for 
a  much  larger  number  in  the  future.  Reinforcing  the  ethi- 
cal responsibility,  there  is  the  cold  business  truth  that  no 
plane  owner  will  journey  back  from  Valhalla  to  trade  in 
his  last  year's  model. 

Obviously,  the  largest  number  of  pleasure  flying  accidents 
are  due  to  the  personal  factor — foolhardy  pilotage.  In  this 
class,  for  example,  belong  all  accidents  due  to  adverse 
weather  conditions,  charged  against  the  pilot  as  errors  of 
judgment.  Yet  between  the  group  of  accidents  caused  re- 
spectively by  shortcomings  in  ships  and  in  pilots,  there  is 
a  large  field  of  divided  responsibility  or,  more  specifically, 
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Figure  4.  Struts  often  cause  injury  in  "freak"  accidents 

dodged  responsibility.  Here  we  often 
find  that  some  poor  feature  in  a  de- 
sign has  so  cramped  a  pilot's  style  that 
an  accident  followed  upon  what  should 
have  been  permissible  piloting.  Inade- 
quate visibility,  for  example,  has  been 
a  factor  in  many  serious  plane  acci- 
dents. Plane  and  pilot  factors  are  so 
closely  interwoven  that  it  will  pay  the 
industry  to  take  a  long  view  of  matters 
and  assume  entire  responsibility  for  all 
accidents  except  those  clearly  due  to 
foolhardy  flying.  Safety  problems  are 
essentially  design  problems  and,  in  the 
final  analysis,  must  be  solved  on  the 
drawing  board. 

For  convenience  and  clarity  we  may 
group  all  safety  considerations  under 
the  following  six  headings:  aerodyna- 
mics ;  structure ;  visibility ;  pilot ;  crash, 
and  fire.  Adequate  visibility,  having 
already  been  commented  upon  (June 
issue),  will  be  omitted  here. 

Making  a  first  assumption  that  the 
plane  under  consideration  carries  an 
A.T.C.  and  is,  therefore,  reasonably 
sound  aerodynamically  and  structurally,  we  may  proceed  to 
examine  it  for  possible  improvements. 

A  low  stalling  speed,  with  good  control  and  no  tendency 
to  spin,  probably  is  the  most  desirable  feature,  and  this 
speed,  in  my  opinion,  certainly  should  not  exceed  35  miles 
per  hour.  Cruising  and  maximum  speeds  are  relatively  un- 
important in  pleasure  flying  until  reasonable  safety  at  stall 
is  assured.  Thereafter  speed  range  will  become  the  point 
of  competition.  In  this  connection  one  discerns  the  direc- 
tion of  rivalry  between  plane  and  autogiro  designers  for 
the  pleasure  craft  market — the  former  striving  for  an  in- 
crease in  safety,  the  latter  toward  a  reduction  in  cost  of 
their  apparatus. 

The  matter  of  low  speed  cannot  be  solved  by  a  light  wing 
loading  alone,  since  the  result  may  be  a  floater,  having  a 
flat  gliding  angle  but  requiring  a  large  landing  area.  There- 
fore, light  planes  must  be  capable  of  being  mushed  into 
small  fields  without  any  tendency  to  fall  off,  for,  as  their 
aerodynamic  efficiency  increases,  the  difficulties  attendant 


Figure  5.  Undercarriage  design 


upon  getting  them  into  small  spaces  other  than  by  mushing 
likewise  increase.  From  the  viewpoint  of  forced  landings, 
the  ability  to  get  into  a  small  field  is  more  important  than 
a  large  gliding  radius. 

Another  aspect  of  the  slow  landing  speed  problem  is  the 
matter  of  discomfort  in  bumpy  weather  and  danger  of  air 
sickness.  A  plane  with  a  light  wing  loading  and  a  high 
maximum  lift  coefficient  invariably  pitches  and  rolls  badly 
on  windy  days,  as  many  who  have  handled  old  "Standards" 
will  recall.  Contrariwise,  a  ship  with  a  heavy  wing  loading 
and  a  relatively  low  lift  coefficient  plows  right  through 
gusty  weather  in  creditable  style.  These  two  types  may 
perhaps  be  best  compared  to  a  canoe  and  a  barge  on  rough 
water,  one  dancing,  the  other  plowing  along. 

Right  here  the  advocates  of  variable  lift  wings  and  shock 
absorbing  devices  for  wings  come  into  the  picture.  There 
is  much  room  for  development  along  these  lines  and  bring- 
ing these  problems  to  the  fore  will  be  one  of  the  many 
meritorius  features  of  light  plane  development. 

Power  reserve  sufficient  to  provide 
a  good  angle  of  climb  is  important,  for 
although  a  plane  does  not  have  to  be 
flown  out  of  a  very  small  field,  many 
owners  will  try  it.  Consequently,  safety 
and  stability  will  be  increased  by  more 
attention  to  this  particular. 

The  plane's  ceiling,  too,  should  re- 
ceive further  consideration  for,  as 
prospective  purchasers  become  more 
thoughtful  and  inquisitive,  it  will  be 
found  advisable  to  design  for  a  ceiling 
sufficiently  great  to  permit  the  plane 
to  go  almost  anywhere  in  the  Ameri- 
cas. The  ship  that  may,  under  very 
favorable  conditions,  be  coaxed  over 
the  Great  "Jenny"  Divide,  will  soon 
fade  completely  out  of  the  picture. 

An  increase  in  the  structural  safety 
of  the  ship  will  result  from  all-metal 
construction,  although  cloth  covering 
may  survive  for  many  years;  fewer 
and  larger  members,  fittings  and  pins, 
to  prevent  excessive  deterioration  as 
well  as  to  reduce  the  chances  of  fatigue ; 


Figure  6.    Pusher  type  striking  ground  at  steep  angle 
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positive  action  controls  with  a  minimum  number  of  moving 
parts;  a  stabilizer  rapidly  adjustable  from  the  cockpit  to 
augment  the  elevator  control  which  will  fail  on  occasion 
with  otherwise  serious  results ;  an  undercarriage  of  split- 
axle  type  with  wide  tread  and  large  shock  absorber  travel, 
equipped  with  wheels  and  tires  of  sufficient  size  for  use  in 
the  rough  and  soft  surfaces  of  undeveloped  fields;  and 
means  to  prevent  frequent  nosing  over.  Steerability,  by 
brakes  or  otherwise,  to  enable  the  ship  to  be  taxied  in  a 
wind,  without  outside  assistance,  is  a  worth  while  utility 
consideration. 

Powerplant  reliability  implies  air-cooling,  integral  lubri- 
cating system,  a  decrease  in  the  number  of  vital  parts  and 
simple,  reliable  plumbing. 

The  next  and  probably  the  most  important  safety  con- 
sideration is  the  designer's  treatment  of  the  pilot,  or,  in 
other  words,  his  appreciation  of  the  human  factor,  which 
here  includes  all  occupants  of  the  ship.  This  factor  ad- 
mittedly is  far  too  large.  It  is  the  designer's  duty  to  reduce 
it  to  sensible  proportions — to  shift  the  greater  burden  inci- 
dent to  pleasure  flying  from  the  pilot  to  the  plane. 

A  manufacturer  who  places  in  the  hands  of  pleasure 
seekers  a  ship  thoroughly  sound  aerodynamically  and  struc- 
turally, yet  which,  by  some  small  oversight  or  careless  act, 
may  bring  ruin  to  itself  and  its  occupants,  certainly  is  not 
building  for  the  future.  What  is  required  is  a  plane  that 
will  virtually  fly  itself  with  an  ease  comparable  to  a  well- 
built  flying  model  airplane — a  type  wherein,  should  the 
pilot  become  rattled,  he  need  but  fold  his  hands  and  permit 
the  ship  promptly  to  straighten  itself  out. 

In  designing  low-priced  pleasure  planes  then,  it  is  well 
to  assume  as  a  working  basis  that  we  are  catering  to  an  in- 
experienced, careless  and  even  foolhardy  clientele. 

Let  us  study  the  influence  of  the  human  factor  from  two 
angles — maintenance  and  operation.  The  first  obligation  is 
to  provide  a  structure  having  its  vital  parts — and  a  plane 
has  plenty  of  them — capable  of  easy  inspection  prior  to  a 
hop.  This  inspection  is  an  important  safety  measure  and 
in  the  best  interests  of  the  industry  must  be  encouraged. 
Yet  between  the  choice  of  spending,  say,  thirty  minutes 
inspecting  his  ship  for  perhaps  a  fifteen-minute  jaunt,  and 
no  inspection  whatever,  many  an  impatient  owner  is  apt  to 
rely  on  his  rabbit's  foot  and  omit  the  annoying  delay.  To 
some,  however,  the  uncertainty  is  apt  to  be  distracting.  In 
either  case,  the  pleasure  of  ownership  is  reduced  and  sales 
resistance  increased. 

The  best  means  of  overcoming  this  difficulty  lies  in  pro- 
viding an  inspection  chart  for  the  owner's  use.  Two  ad- 
vantages will  accrue:  the  owner  will  have  a  thorough 
routine  mapped  out  for  him ;  designers  will  promptly  take 
steps  toward  simplifying  their  charts  and  decreasing  the 
time  required  for  inspecting  the  essential  parts. 

The  use  of  well-oversize  hinge  pins  in  controls,  wings, 
empennage  and  undercarriage;  omission  of  "tin"  fittings; 
and  care  in  the  suspension  of  cranks  and  pulleys  is  import- 
ant. A  good  example  in  simplification  may  be  found  in 
control  linkages:  a  cable  hook-up  requires  four  pins  and 
occasional  readjustment  for  stretch ;  a  push  rod,  two  pins 
and  no  adjustment.  Fragile  columns  that  may  be  slightly 
bent  in  careless  handling  must  be  avoided.  Powerplant  in- 
spection may  be  fostered  by  means  of  simplified  cowling, 
easily  opened. 

The  rigging  of  wire-braced  structures  by  unskilled  hands 
is  an  important  consideration.  Initial  loads  are  imperative, 


yet  these  may  be  stepped  up  to  a  ruinous  extent  in  realign- 
ment by  an  inexpert  rigger.  Figure  1  illustrates  the  point, 
exaggerated  for  clarity.  One  way  out  lies  in  marking  the 
wire  threads,  by  paint  or  otherwise,  as  a  guide  to  the  owner. 
The  ideal  structure  from  the  maintenance  viewpoint  un- 
doubtedly is  the  one  rigidly  braced,  with  fixed-end  struts. 
No  private  plane  owner  should  be  permitted  to  tamper  with 
the  incidence  or  dihedral  of  his  wings,  with  the  possibility 
of  imposing  dangerous  loads  in  the  structure. 

Operating  hazards  are  numerous.  Safety  in  cranking  the 
engine  alone  until  starters  become  economically  available; 
decrease  in  nervous  strain  through  increased  accessibility 
of  cockpits  and  cabins ;  greater  comfort  in  seating  arrange- 
ments; weather  protection;  decrease  of  noise,  principally 
by  means  of  silenced  exhausts  and  slower  speed  propellers 
— these  are  typical  problems  whose  solution  would  do  much 
to  add  to  the  safety  and  pleasure  of  flying. 

Much  can  be  done  in  simplifying  controls.  Balanced  sur- 
faces; cam-action  linkages;  automatic  synchronization  of 
ailerons  and  rudder;  and  removal  from  the  cockpit  of  all 
unnecessary  control  members  capable  of  being  jammed  by 
clothing  or  otherwise,  are  old  problems  still  requiring  sat- 
isfactory solution. 

The  addition  of  a  suitable  stallwarner  to  prevent  acci- 
dents due  to  climbing  stalls  and  "graveyard"  glides;  pro- 
vision of  a  sight  fuel  gauge  and  reserve  compartment  tank ; 
and  the  grouping  of  engine  and  flight  instruments,  are  like- 
wise important. 

A  certain  amount  of  pleasure  flying  will  terminate  in 
rainstorms  and  visibility  must  therefore  be  considered.  Due 
to  the  amount  of  water  encountered,  a  suitable  windshield 
wiper  is  a  serious  problem.  The  best  solution  at  present 
lies  in  enabling  the  pilot  to  peer  out  of  an  opened  side 
window  and  so  arranging  the  windshield  in  front  as  to  de- 
flect the  water  away  from  his  face.  Figure  2  illustrates  this 
idea,  the  provision  of  windshield  "wings"  being  taken  from 
the  Bellanca. 

Having  examined  the  principal  causes  of  crashes,  let  us 
consider  the  after  effects — the  crash  hazards.  The  only 
ships  which  we  are  sure  will  not  crash  are  those  in  mu- 
seums, this  statement  being  qualified  further  to  except  the 
ones  which  may  have  to  be  reconditioned  in  time  of  war. 

Assuming  then  that  our  planes  will  crash,  we  must  con- 
cern ourselves  with  mitigating  the  consequences  as  much 
as  possible.  We  need  not  take  into  account  crashes  in 
which  ships  strike  with  sufficient  force  to  kill  their  occu- 
pants outright,  excepting,  of  course,  crashes  involving  fire 
risks  which  may  affect  other  people. 

Persons  figuring  in  a  crash  may  suffer  from  one  or  all 
of  the  following  effects:  being  thrown  against  a  danger- 
ously protruding  part  of  the  ship ;  pinned  in  by  a  structural 
member  which  has  buckled;  pinned  down  by  the  ship  in 
nosing  over;  attacked  by  a  misplaced  and  weakly  coupled 
strut;  struck  by  a  weighty  object  dislodged  by  the  impact; 
and  burned. 

In  the  first  instance  we  may  assume  the  presence  of  the 
usual  safety  belt  and  thereafter  look  about  for  objects 
which  occupy  dangerously  exposed  positions.  Figure  3  il- 
lustrates several  meritorius  design  features.  Instruments 
should  be  face-flush  with  the  board  whenever  possible  and 
a  well-padded  crash  wall  provided,  extending  all  the  way 
across  the  upper  part  of  the  board.  Individual  crash  pads, 
(Continued  on  page  11^) 
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AIRCRAFT 
FINISHES 

By  W.  W.McCutcheon 

Research  Dept.,  Stearman  Aircraft  Co. 


Stearmans  fresh  from 
the    finishing  room. 


AT  one  time  during  the  development  of  aircraft  the 
ifinish  held  little  if  any  importance  in  the  buying  or 
selling  of  an  airplane.  At  this  stage  of  the  business 
the  situation  has  changed  considerably  and  the  finish  plays 
as  important  a  part  in  the  sales  work  of  an  aircraft  firm 
as  with  an  automobile  concern.  Little  is  known  by  the  lay- 
man of  the  early  history  of  aircraft  finishes  of  the  fabric 
type;  therefore  the  author  of  this  article  will  attempt  to 
give  some  of  the  highlights  of  aircraft  finishes  in  the  past. 

The  earlier  types  of  gliders  and  airplanes  were  covered 
with  cloth  without  any  coating  whatsoever.  A  little  later 
the  cloth  was  impregnated  with  glue  sizing  and  starch. 
These  were  highly  affected  by  moisture,  producing  loose 
surfaces,  which  made  the  flying  of  such  craft  practically 
impossible.  The  discovery  of  a  preparation  known  as  col- 
lodion seemed  to  answer  the  purpose  but  this  material  was 
quite  expensive.  After  many  years  of  research  a  product 
was  developed  which  is  now  called  dope.  Fundamentally 
the  same  as  collodion,  the  solvent  was  much  less  expensive 
and  consequently  the  mixture  could  be  supplied  at  prices 
which  was  considered  reasonable  in  those  days  but  which 
now  would  be  considered  expensive. 

This  material  served  well  but  something  was  needed  to 
protect  the  dope  film  from  the  elements.  Varnish  was  used 
but  the  product  of  that  time  was 
not  up  to  present  standards  and 
was  found  to  chalk  and  disappear. 
Then  came  the  demand  for  color. 
Up  to  this  time  about  the  only 
color  for  airplanes  was  alumi- 
num, which  was  made  from 
aluminum  powder  mixed  with 
.dope.  This  powder  is  still  em- 
ployed considerably  where  light 
shades  are  used  which  are  not 
opaque  and  which  allow  the 
actinic  rays  of  the  sun  to  pass 
through  the  color  coat  and  de- 
stroy the  clear  dope.  It  is  also 
used  in  color  combinations  as  a 
final  finish. 

When  the  demand  came  for 
more  highly  polished  surfaces, 
metal  lacquers  were  employed.  This  finish  did  not  prove 
satisfactory  due  to  the  composition  of  metal  lacquers,  which 
are  made  up  of  cellulose  nitrate  dissolved  in  suitable  sol- 
vents together  with  gums  or  resins  which  are  incorporated 
to  give  adhesion  to  the  base  and  also  the  hardness  of  film 
necessary  for  a  glossy  finish.  The  fabric  was  found  to  flex 
too  much  for  such  a  coating,  and  cracking  of  the  finish 


View  of  finishing  department  of  Stearman  plant 


was  in  evidence  shortly  after  the  airplane  left  the  factory. 
More  plasticizers  or  softeners  were  added  to  prevent  this 
cracking  but  these  left  the  fabric  "flabby,"  a  condition  not 
to  be  desired  with  fabric  construction. 

Airplane  manufacturers  then  set  about  to  cooperate  with 
dope  manufacturers  in  an  educational  campaign  to  sell  the 
pigmented  dope  idea  to  prospective  buyers.  Pigmented 
dope  is,  as  the  name  implies,  a  clear  dope  with  pigment 
of  desired  incorporated  therein.  With  the  new  and  im- 
proved methods  of  finishing,  excellent  finishes  can  be  ob- 
tained through  the  use  of  this  type  of  material. 

The  actual  process  of  painting  and  doping  airplanes  is 
an  interesting  sight.  The  Stearman  plant,  located  at 
Wichita,  Kansas,  affords  an  example  of  finishing  work 
carefully  done.  No  detail  is  overlooked  there.  Air  condi- 
tions are  checked  to  determine  the  percentage  of  moisture 
in  the  dope  room.  Cleanliness  is  one  of  the  primary  con- 
siderations. The  routine  that  is  followed  at  the  Stearman 
plant  is  as  follows:  The  skeleton  assemblies  are  covered 
with  cotton  cloth  and  then  sent  to  the  paint  shop.  Here 
all  traces  of  dust  or  dirt  on  the  fabric  are  removed,  as 
well  as  any  oil  or  other  foreign  matter,  all  of  which  has 
to  be  eliminated  before  the  finishers  can  start  their  work. 
Then  two  coats  of  clear  nitrate  dope  (cellulose  nitrate) 
are  applied  by  brushing.  The 
men  employed  as  brushers  must 
use  extreme  care  in  applying 
these  coats  since  the  final  finish 
depends  upon  the  foundation 
coats.  The  tapes  covering  the 
seams  and  ribs  are  applied  at 
this  time.  Each  coat  is  allowed 
to  dry  thoroughly  before  the  next 
coat  is  applied.  This  drying  per- 
iod varies  with  the  dope  and  tem- 
perature conditions  but  usually  is 
about  forty-five  minutes.  For 
the  next  two  coats  of  clear  dope, 
the  spray  tank  is  used.  This 
method  saves  much  time  and  the 
resultant  job  is  much  superior  to 
a  brushed  finish,  due  to  the  even- 
ness with  which  the  spray  equip- 
ment applies  the  dope.  Some  sanding  is  done  on  the  fourth 
coat  to  eliminate  the  nibs  on  the  surface  of  the  clear  dope. 
The  last  operation  is  the  application  of  two  coats  of  pig- 
mented dope  of  the  desired  shade.  If  an  exceptionally 
highly  polished  job  is  required  more  sanding  must  be  done 
and  more  coats  added.  Heavy  coats  are  not  advisable  as 
(Continued  on  page  128) 
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GERMAN  TRANSPORT  AIRPLANES 


A RELATIVELY  young  German 
aircrait  manufacturing  enterprise 
is  the  Bayerische  Flugzeug-VVerke 
Company  (generally  called  BFW  for 
short)  of  Augsburg,  in  Germany.  The 
success  of  this  company  may  be  said  to 
date  from  1927,  when  it  engaged  as  chief 
engineer  Messerschmidt,  who  had  con- 
siderable experience  in  the  construction 
and  flying  of  sailplanes  and  the  lighter 
type  of  motored  planes.  He  was  one  of 
the  first  (if  not  actually  the  first)  to 
apply  his  sailplane  experience  in  the  de- 
sign of  motored  planes  and  to  succeed 
in  the  construction  of  an  unusually  eco- 
nomical type  of  motor  transport  plane. 
The  good  flying  qualities  of  BFW  ma- 
chines are  generally  recognized  and  vari- 
ous models  are  being  built  under  license 
in  other  countries,  including  the  United 
States.  This  maker  produces  both  sport 
and  transport  planes,  the  former  being 
constructed  entirely  of  wood,  the  latter 
of  duralumin  and  steel. 

Of  BFW  transport  planes,  four  models 
are  now  in  regular  production.  The 
latest  is  a  small  three-seater  with  a  110- 
horsepower  motor,  called  the  M  26.  The 
oldest  type,  M  18,  of  which  the  first  one 
produced  by  Messerschmidt  five  years 
ago  when  he  was  still  manufacturing  in- 
dependently, is  still  in  regular  service 
and  the  most  recent  overhaul  revealed  its 
excellent  condition,  showing  it  fit  for  sev- 
eral more  years  of  service.  The  M  18  d 
is  the  present  model  of  this  type.  It  is 
able  to  convey  between  five  and  seven 
persons  and  has  a  200-horsepower  motor. 
The  M  24  b,  the  third  model,  with  a  400- 
horsepower  motor,  accommodates  10  per- 
sons and  the  last.  N  20  b  with  600  horse- 


(Part  II) 
The  BFW  Planes 
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power,  12  persons.  All  models  are  simi- 
lar in  general  design  and  have  the  can- 
tilever type  of  wing  flanged  on  top  of 
the  fuselage  with  the  cockpit  beneath  the 
leading  edge. 

The  wings  (which  have  a  straight  up- 
per edge  and  a  lower  edge  which  tapers 
up  from  the  center  to  the  tips,  thus  af- 
fording a  slight  dihedral  angle)  are  built 
up  around  a  single  I  spar  of  open,  high- 
section  '  duralumin  channels.  Ribs  of 
sheet  duralumin  are  attached  to  this  spar 
on  both  sides.  The  structure  is  then  cov- 
ered with  smooth  duralumin  sheet  and 
a  rigid  double  box  divided  longitudinally 
by  the  spar  is  thus  obtained.  The  trail- 
ing edge  is  formed  by  the  attachment  of 
correspondingly  shaped  duralumin  frames 
covered  with  fabric.  The  whole  wing 
structure  is  so  simple  in  design  that  even 
major  repairs  can  be  effected  practically 
anywhere  with  ordinary  tools  and  ordi- 
nary unheat-treated  sheet  duralumin  may 
be  employed.  The  ailerons  are  also  fab- 
ric covered.  The  aspect  ratio  of  the 
wings  is  as  high  as  one  to  10  and  the 
plan  contours  are  trapezoidal,  the  tips 
being  formed  by  detachable  semi-circu- 
lar caps.  These  latter  are  one  of  the 
characteristic  features  of  BFW  planes, 
the  makers  claiming  that  they  keep  tip 
eddies  away  from  the  ailerons  and  thus 


greatly  facilitate  control  so  that  no  com- 
pensation or  balancing  of  the  control  sur- 
faces is  required.  The  same  principle  is 
used  for  the  elevator  and  the  rudder. 

The  fuselage  is  of  rectangular  section 
with  rounded  corners.  The  top  is  straight 
while  the  bottom  line  is  curved.  The 
form  is  aerodynamically  efficient  as  wind 
tunnel  tests  have  demonstrated.  The 
framework  consists  of  open  duralumin 
channels  covered  with  smooth  duralumin 
sheets  and  reinforced  on  the  outside  by 
superimposed  stiffening  channels  run- 
ning the  length  of  the  fuselage,  parallel 
to  one  another. 

A  feature  of  all  BFW  machines  is  the 
spaciousness  of  the  interior,  which  is  not 
obstructed  by  any  struts  and  stays  pro- 
jecting out  from  the  walls  or  ceiling. 

Control  surfaces  are  also  of  the  can- 
tilever type  constructed  in  the  manner 
of  the  main  wing.  Ailerons,  rudder  and 
elevator  are  supported  in  ball  bearings 
and  all  are  covered  with  fabric.  Rudder 
and  fin  are  mounted  on  top  of  the  tail 
and  do  not  interfere  with  the  one-piece 
elevator.  Connecting  rods  and  cables  for 
the  operation  of  the  empennage  pass 
through  the  fuselage  in  a  straight  line 
and  are  at  no  point  exposed  to  the  wind 
or  weather.  Aileron  control  rods  and 
cables  lie  inside  the  wing,  self-aligning 
ball  bearings  being  employed  in  connec- 
tion with  the  pulleys.  Access  to  the  con- 
trols of  the  tail  surfaces  is  obtained 
through  an  aperture  on  top  of  the  fuse- 
lage near  the  tail  end. 

The  landing  gear  is  of  the  W  type 
with  split  axle,  the  perpendicular  mem- 
bers (attached  to  the  spar  of  the  wing) 
incorporating  the  shock  absorbers,  while 


Three-view  outline  drawings  of  the  BFW  M-18a,  M-24b  and  M-26  transport  airplanes 


BFW  M-26 


BFW  M-24 


the  other  members  are  linked  to  the 
lower  fuselage  edges.  Heretofore,  the 
planes  have  been  provided  with  tail  skids 
and  no  brakes,  but  the  newer  machines 
are  now  also  being  supplied  with  tail 
wheels,  wheel  brakes  and  (if  desired) 
with  hydraulic  instead  of  rubber  cord 
shock  absorbers. 

All  these  machines  are  of  the  single- 
motor  type  and  the  smaller  ones  are 
generally  equipped  with  air-cooled  ra- 
dial motors.  The  largest  is  preferably 
equipped  with  a  water-cooled  motor ;  for 
the  second  largest,  both  types  are  op- 
tional. Since  each  model  may  be  fitted 
with  various  different  motors  according 
to  the  desire  of  operators,  interchangea- 
ble motor  cradles  are  provided  so  that 
one  type  of  motor  may  be  easily  replaced 
by  another.  The  cradles  are  attached  at 
four  points  and  the  connections  for  the 
controls  are  also  standardized  so  that  no 
constructional  alterations  become  neces- 
sary when  fitting  another  type  of  motor. 
The  fuel  tanks  are  located  on  both  sides 
of  the  fuselage  inside  the  wing,  which, 
lying  astride  the  fuselage,  is  cut  out  in 
the  center  to  the  spar  to  make  room  for 
the  cabin  top.  The  oil  tanks  lie  behind 
the  fire  wall  inside  the  cockpit,  which  is 
wholly  enclosed. 

The  BFW  M  26 

The  M  26  has  no  separate  cabin  for 


the  pilot,  who  sits  in  a  centrally  arranged 
seat,  while  the  two  passengers  sit  side- 
by-side  behind  him.  To  the  rear  of  the 
cabin  is  a  luggage  compartment,  to  which 
access  is  obtained  through  a  separate 
door.  This  machine  has  a  span  of  40.68 
feet,  a  length  of  23.46  feet  and  a  height 
of  eight  feet.  The  effective  wing  surface 
has  154  square  feet  area.  One  of  the 
three  following  motors  is  fitted:  the  Sie- 
mens &  Halske  SH  14  air-cooled  radial 
motor  of  100  to  110  horsepower,  the 
Argus  with  four  inverted  cylinders  in 
line  developing  80  to  100  horsepower  and 
the  five-cylinder  radial  Wright  of  150  to 
175  horsepower.  With  the  first  mentioned 
motor  the  machine  weighs  empty  (in- 
cluding 50-pound  tool  kit)  1,060  pounds. 
Allowing  for  pilot  and  fuel  weighing  ap- 
proximately 460  pounds,  there  remains  a 
payload  capacity  of  440  pounds — that  is, 
the  total  load  capacity  is  900  pounds  and 
the  full-load  flying  weight  1,960  pounds. 
The  maximum  speed  is  given  as  106 
miles  per  hour,  the  cruising  speed  at  15 
per  cent  throttle  (on  the  number  of  revo- 
lutions equal  to  about  40  per  cent  power 
throttle)  88  miles  per  hour,  and  landing 
speed  at  full  load  53  miles  per  hour.  The 
plane  is  able  to  climb  at  the  rate  of  6.8 
feet  per  second  near  the  ground.  The 
wing  loading  is  12.73  pounds  per  square 
foot  and  the  power  loading  17.8  pounds 
per  horsepower.    At  cruising  speed  the 


The  BFW  M-18d  as  a  landplane  and  seaplane 


machine  is  able  to  remain  in  the  air  for 
six  hours  and  to  cover  a  distance  of 
approximately  530  miles. 

The  BFW  M  18  d 

The  BFW  M  18  d  has  a  span  of  51.8 
feet,  a  length  of  29.5  feet  and  a  height 
of  8.8  feet.  The  wing  surface  is  269.4 
square  feet.  The  wing  is  18  inches  thick 
in  the  center  and  tapers  down  to  2.36 
inches  at  the  tips.  The  lower  surface  is 
concave.  The  spar  is  located  in  the  thick- 
est part  of  the  wing  and  is  built  up  of  one 
upper  and  one  lower  right  angular  chan- 
nel, the  two  being  connected  by  smooth 
struts  riveted  in  place  and  reinforced  by 
riveted-on  stiffeners.  The  nose  ribs  con- 
sist of  sheet  metal  similar  to  those  to  the 
rear  of  the  spar.  The  rear  ribs  extend 
two-thirds  of  the  chord.  Not  only  the 
leading  edge  and  both  surfaces  are  cov- 
ered with  duralumin  sheet,  but  also  the 
open  end  at  the  rear  forming  an  auxiliary 
spar,  to  which  is  attached  the  aileron 
and  trailing  edge  boxes  as  previously  de- 
scribed. The  structure  of  the  latter  is  of 
the  triangular-truss  type. 

A  separate  cabin  is  provided  for  the 
pilot  and  mechanic.  The  latter  place  may 
be  taken  by  a  passenger,  inasmuch  as 
controls  are  normally  installed  only  for 
the  pilot.  In  the  passenger  cabin  the 
two  front  seats  face  rearwards,  that  is, 
their  backs  are  toward  the  cockpit  wall. 
Between  them  is  a  narrow  door  giving 
access  to  the  cockpit.  The  other  four 
seats  are  arranged  in  normal  fashion. 
Behind  the  cabin  is  a  luggage  or  freight 
hold  with  separate  doors. 

Various  motors  may  be  furnished ;  the 
Siddeley  Lynx  of  215  to  225  horsepower 
(with  or  without  supercharger) ,  the 
seven-cylinder  Wright  (225  to  240  horse- 
power) or  the  nine-cylinder  Wright  (300 
to  325  horsepower).  With  the  latter,  the 
plane  attains  a  speed  of  130  miles  per 
hour  and  a  cruising  speed  of  110  miles 
per  hour,  whereas  with  the  others  the 
maximum  speed  lies  between  112  and 
118  miles  per  hour  with  a  cruising  speed 
around  100  miles  per  hour.  The  flying 
weight  of  the  machine  with  the  nine- 
cylinder  Wright  is  3  880  pounds,  its 
emntv  weight  being:  1.880  pounds,  leaving 
2.000  pounds  for  the  load.  Of  this  load, 
465  pounds  are  for  fuel  and  oil.  which 
suffices  for  a  flight  of  almost  four  hours, 
or  anproximarelv  415  mi'es.  The  landing 
speed  with  full  load  is  56  miles  per  hour. 
(.Continued  on  following  page} 
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(Continued  from  preceding  page) 
These  figures  are  relatively  unfavorable 
as  the  nine-cylinder  Wright  is  somewhat 
heavy  for  this  machine,  which  works 
most  economically  with  the  supercharged 
Siddeley  Lynx.  With  the  latter  it  has  a 
cruising  range  of  6.1  hours,  or  590  miles 
at  15  per  cent  throttle.  The  wing  load 
at  full  flying  weight  is  13.5  pounds  per 
square  foot.  The  two  tanks  of  this  ma- 
chine hold  63.5  gallons.  They  are  made 
of  sheet  Elektron,  which  has  proved  ef- 
ficient for  the  purpose  and  is  40  per  cent 
lighter  than  aluminum.  The  tanks  can 
be  removed  easily  through  openings  in 
the  lower  surface  of  the  wing,  in  which 
additional  tanks  can  be  located  if  desired. 

The  BFW  M  24  b 

Next  in  the  BFW  series  of  models  is 
the  M  24  b,  which  has  seating  accom- 
modation for  eight  passengers  besides 
pilot  and  mechanic.  This  model  has  a 
length  of  42  feet,  a  span  of  67.58  feet, 
and  a  height  of  10.5  feet.  The  thickest 
portion  of  the  wing  measures  23.6  inches 
and  tapers  toward  the  ends  down  to  4.48 
inches.  The  main  entrance  is  on  the  left 
side  to  the  rear  of  the  cabin  into  the 
lavatory  compartment.  The  door  be- 
tween the  latter  and  the  cabin  covers  the 
lavatory  part  when  open,  so  it  is  not 
'seen  when  entering  or  leaving  the  plane. 
A  second  door,  for  emergency  exits,  is 
provided  in  the  right  wall  of  the  cabin 
and  an  additional  means  of  exit  is  given 
by  a  manhole  in  the  ceiling.  A  large 
luggage  room  is  situated  behind  the  lav- 
atory. 

'  This  model  is  provided  with  either  a 
six-cylinder  BMW  5,  a  motor  of  320-  to 
350-horsepower  output  and  water  cool- 
ing, or  with  a  radial  nine-cylinder  Pratt 
and  Whitney  Hornet  motor  delivering 
450  to  525  horsepower  and  built  under 
license  by  the  BMW  engine  makers.  A 
novel  arrangement  in  this  model  is  that 
the  oil  valve  is  connected  with  the  igni- 
tion lever  in  such  a  manner  that  the  lat- 
ter cannot  be  brought  into  operation  po- 
sition before  the  former  has  been  opened. 

The  wing  area  of  this  plane  is  463 
square  feet.  The  full  flying  weight  is 
6,330  pounds,  of  which  3,580  pounds  are 
net  empty  weight,  leaving  2,750  pounds 
loading  capacity.  Of  the  latter,  1,160 
pounds  are  normally  taken  up  by  the 


The  BFW  M-20b. 
largest  of  the  BFW 
transports,  accom- 
modates ten  pas- 
sengers in  addition 
to    the    pilot  and 


powered  either  with 
a  6*0  -  horsepower 
BMW  water-cooled 
radial  engine  or 
the  600-horsepower 
Siemens  4s  Halske 
air-cooled  radial,  as 
shown  in  the  ad- 
joining three-view 
ontline  drawings. 


crew  and  fuel  so 
the  payload 
amounts  to  1,590 
pounds.  The  wing 
loading  is  thus  ap- 
proximately 13.7 
pounds  per  square 
foot  and  the  power 
loading,  when  em- 
ploying the  Hornet, 
slightly  more  than 
12  pounds  per 
horsepower.  With 
this  motor  the 
plane  has  a  maxi- 
mum speed  of  108 
miles  per  hour  and, 
with  full  load,  a 

landing  speed  of  54  miles  per  hour.  Near 
the  ground  it  is  capable  of  climbing 
at  the  rate  of  14.7  feet  per  second.  With 
normal  fuel  supply  the  machine  can  re- 
main in  the  air  for  four  hours  and  travel 
about  430  miles. 

Mechanism  of  the  rudder  and  elevator 
consists  of  rods  and  levers  extending  in- 
side down  the  left  side  of  the  fuselage 
in  a  channel.  To  the  rear  of  the  cabin 
straight  cables  are  employed  for  the  rud- 
der, whereas  the  elevator  is  actuated  by 
a  rod  so  located  as  to  be  out  of  the  way 
of  the  skid  should  the  latter  break. 
The  BFW  M  20  b 

The  largest  of  the  BFW  machines  is 
the  M  20  b,  which  provides  room  for  10 
passengers  besides  pilot  and  mechanic. 
As  in  the  previously  mentioned  model, 
dual  controls  are  fitted  in  the  cockpit, 
whereas  in  the  smaller  models  these  are 


optional.  In  its  interior  arrangement  th 
plane  differs  from  the  former  in  having 
a  luggage  compartment,  3.6  feet  in 
length,  interposed  between  the  cockpit 
and  the  cabin,  to  the  rear  of  which 
lavatory  is  provided  that  in  turn  abuts 
against  a  second  luggage  hold  in  the  tail 
of  the  fuselage. 

The  interior  of  the  wing  can  be 
reached  through  four  covered  manholes 
in  the  lower  surfaces.  In  addition,  the 
tanks  can  be  removed  so  that  through 
these  apertures  the  interior  of  the  wing 
becomes  accessible  even  for  repairs  of 
considerable  magnitude.  The  aileron  con- 
trol mechanism  can  be  reached  through 
covered  holes  in  the  lower  wing  surface. 
As  in  the  other  BFW  machines,  the 
wing  is  secured  on  the  fuselage  by  means 
of  steel  flanges  and  bolts,  the  wing  fit- 

(Continued  on  page  56) 


The  BFW  M-20,  showine  installation  of  the  640  h.p.  BMW  water-cooled  engine 
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HOW  ABOUT  THE 

PRICE 

of  Air  wheel  Safety? 


If  you  think  that  you  can't  afford  the 
extra  safety  that  Airwheels  give  to  your 
ship  and  pilot — here's  a  surprise  for  you. 

For  several  months  now  the  cost  of 
Goodyear  Airwheels  and  the  new  Air- 
wheel  roller  bearing  brake  has  been 
about  the  same  that  you'd  pay  for  ordi- 
nary wheel  and  tire 
equipment. 

You  pay  no  heavy 
premium  for  the  pro- 
tection of  real  low 
pressure  —  which  only 
Goodyear  can  give  you 
—  the  protection  of 
great  soft  pillows  of 
rubber  which  roll  over 
mud,  sand,  snow  or 
ploughed  ground. 


You  pay  no  heavy  premium  for  brakes 
so  sure,  so  smooth,  so  powerful  in  their 
action  that  they  will  "stop  on  a  dime." 

Maybe  you  think  you  don't  need 
such  equipment  for  ordinary  landings. 
Maybe  it's  a  fact  that  you  don't. 

But  when  you  do  need  them— it  may 
save  the  price  of  a  good 
ship  to  have  them  on. 

Only  Goodyear  can 
give  you  Airwheel  safety. 
Why  take  chances  with 
less  protection? 

For  full  proof  of 
what  Airwheels  can  do 
—write  to  Aeronautics 
Department,  Goodyear, 
Akron,  Ohio,  or  Los 
Angeles,  California. 


When  you  buy  a  new  ship  specify  Goodyear  Airwheels 
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PLOTTING  WING  CHARACTERISTICS 

(Continued  from  page  45) 

light  of  the  preceding  explanations  it  seems  desirable  that 
all  diagrams  describing  the  aerodynamic  wing  section  char- 
acteristics should  be  reduced  to  one  standard  aspect  ratio. 
Such  is  not  the  case,  however.  They  should  at  least  be 
prepared  for  that  reduction  as  far  as  can  be  done  con- 
veniently, but  this,  also,  is  true  only  of  diagrams  of  the 
less  common  kind.  There  should  be  only  a  single  type  of 
diagrams  in  general  use,  but  there  are  two.  The  diagrams 
should  principally  indicate  the  properties  newly  and  special- 
ly revealed  in  each  test  and  unknown  before,  which  are 
the  properties  of  the  section  as  such — not  the  ones  fairly 
well  anticipated,  and  chiefly  depending  on  the  aspect  ratio. 
The  more  common  of  the  two  diagrams  ordinarily  found 
fails  to  comply  with  this  requirement. 

This  is  the  diagram  which  came  into  existence  with  the 
minimum  of  mental  work,  as  the  rough  output  of  laboratory 
procedure.  The  several  characteristics  are  plotted  against 
the  angle  of  attack,  because  this  angle  of  attack  is  varied 
first  in  the  laboratory,  and  the  other  characteristics 
measured  afterwards.  The  angle  is  plotted  horizontally  to 
the  right,  and  all  other  quantities  are  plotted  vertically 
against  it.  The  diagram  accordingly  contains  several 
curves — one  for  each  quantity  plotted  against  the  angle 
of  attack.  There  is  first  the  lift  curve,  the  lift  coefficient 
against-  the  angle  of  attack.  This  is  an  almost  straight 
curve  in  its  lower  portion,  curving  down,  however,  when 
approaching  the  maximum  value.  The  slope  of  the  straight 
portion  is  fairly  accurately  predicted  by  theory,  and  the 
curve  is  therefore  not  very  instructive  as  far  as  that  slope 
goes.  The  lift  curve  is  instructive  in  so  far  as  it  shows 
the  deviation  from  the  theoretical  straight  line,  both  at 
small  angles  of  attack,  if  the  wing  flow  burbles  there,  and 
particularly  at  large  angles. 

This  diagram  contains  as  a  second  curve  the  drag  coef- 
ficient, plotted  in  the  same  way  but  on  a  larger  scale  than 
the  lilt  coefficient.  It  would  be  of  great  practical  use  to 
also  have  the  curve  of  the  induced  drag  coefficient  inserted, 
because  this  would  show  directly  the  profile  drag  as  the 
difference  of  or  distance  between  the  two  curves  and  would 
simplify  the  conversion  to  other  aspect  ratios.  Such  an 
insertion  is  never  made.  The  curve  of  the  induced  drag 
coefficient  is  indeed  different  in  each  case,  and  has  to  be 
computed  separately  from  the  lift  curve  for  each  section 
from  the  equation  given  above  in  this  article.  It  would 
still  he  well  worth  while  to  do  so. 

A  third  curve  in  this  diagram  gives  the  center  of  pres- 
sure in  per  cent  of  the  chord.  This  is  a  very  inconvenient 
curve,  difficult  to  grasp,  rather  curved  and  often  consisting 
of  two  branches  running  beyond  the  diagram.  Theory  in- 
dicates that  the  type  of  this  curve  is  always  the  same,  and 
that  the  travel  of  the  center  of  pressure  is  characterized  by 
one  intensity.  It  would  be  desirable  to  have  a  simpler 
curve  which  would  exhibit  at  a  glance  the  intensity  of  the 
travel  and  the  deviation  of  the  actual  travel  from  the 
theoretical  one.  The  center  of  pressure  curve,  on  the  other 
hand,  gives  directly  the  most  forward  location  of  the  cen- 
ter; and  the  location  of  the  center  as  such  is  practically 
needed.    This  curve  therefore  has  much  to  recommend  it. 

There  is  a  fourth  curve  in  this  diagram,  giving  the  ratio 
L/D,  the  lift  divided  by  the  drag,  plotted  against  the  angle 
of  attack.  This  curve  is  superfluous.  It  tells  nothing 
which  is  not  indicated  in  the  three  other  curves;  neither 
does  it  give  values  strictly  characteristic  for  the  wing  sec- 
tions, for  the  L/D  depends  very  much  on  the  aspect  ratio. 


With  a  standard  aspect  ratio,  (of,  say,  six),  the  curve  is 
indeed  characteristic,  but  must  not  be  confused  with  the 
L/D  curve  of  the  complete  airplane,  which  alone  has  a 
practical  meaning. 

The  described  lift  curve  diagram  is  now  well  introduced 
and  holds  its  place  from  mere  inertia.  People  have  be- 
come accustomed  to  it  and  keep  on  using  it.  After  all,  it 
is  easy  to  understand  the  diagram ;  it  is  difficult  only  to 
see  at  a  glance  what  it  means.  We  shall  come  back  to  the 
question  of  how  to  facilitate  this  interpretation. 

A  second  type  of  diagram,  representing  the  same  wing 
section  characteristics,  is  the  polar  diagram.  The  polar 
diagram  is  as  old  as  the  lift  curve  diagram,  and  was  origi- 
nally used  in  France  and  Germany,  whereas  the  lift  curve 
diagram  survived  in  England  and  America.  In  the  polar 
diagram,  all  quantities  are  plotted  to  the  right,  not  up- 
wards against  the  lift  coefficient  which  is  plotted  upwards. 
That  is  somewhat  different  from  the  conventional  way  of 
plotting  several  quantities  against  one  quantity,  but  it  really 
does  not  make  much  difference  whether  the  whole  diagram 
is  turned  around  by  90  degrees  or  not.  These  directions 
were  adopted  in  order  to  have  the  lift  and  drag  in  their 
natural  directions,  which  is  a  good  point. 

Against  this  lift  coefficient  first  of  all  the  drag  coefficient 
is  plotted  to  the  right.  That  gives  the  so-called  polar 
curve.  It  is  further  the  general  practice  to  plot  the  in- 
duced drag  coefficient  in  the  same  way,  also  toward  the 
right.  That  is  always  a  parabola,  and  the  same  one  with 
the  same  aspect  ratio.  It  does  not  take  much  effort  there- 
fore to  obtain  the  curve  of  induced  drag  in  this  diagram. 
The  horizontal  distance  between  the  parabola  of  induced 
drag  and  the  polar  curve  is  directly  the  coefficient  of  profile 
drag.  The  polar  diagram  therefore  shows  at  a  glance  the 
variation  of  the  profile  drag  itself  within  the  range  of  the 
lift  coefficient,  and  for  that  reason  tells  so  much  more  than 
the  lift  curve.  As  a  third  curve,  the  moment  coefficient  of 
the  air  force  relative  to  a  specified  point  of  the  wing  chord 
is  plotted  to  the  right.  This  gives  a  much  straighter  and 
more  instructive  curve  than  the  center  of  pressure  direct- 
ly. The  moment  refers  mostly  to  the  leading  edge,  some- 
times to  the  25  per  cent  point  of  the  chord.  In  the  latter 
case,  the  moment  curve  is  theoretically  vertical,  and  gives 
the  intensity  of  the  travel  by  its  distance  from  the  vertical 
axis  of  the  diagram.  The  angle  of  attack  is  not  plotted 
at  all  by  a  curve  of  its  own,  but  its  value  is  inserted  at  oc- 
casional points  near  the  polar  curve.  The  relation  be- 
tween the  lift  and  the  angle  of  attack  is  therefore  seen 
to  be  somewhat  neglected  in  the  polar  diagram,  but  that  is 
the  less  important  relation  and  at  the  same  time  the  one 
which  is  most  generally  known  previous  to  each  test. 

The  polar  diagram  shows  at  a  glance  the  two  main  re- 
lations which  the  lift  curve  diagram  fails  to  show  im- 
mediately: the  variation  of  the  profile  drag,  and  the  in- 
tensity of  the  travel  of  the  center  of  pressure.  Both 
diagrams  show  equally  well  the  general  variation  of  the 
lift  at  large  angles  of  attack,  and  the  regularity  or  irregu- 
larity of  the  variations  of  the  air  forces.  The  lift  curve 
still  appeals  strongly  to  the  designer.  It  is  therefore  neces- 
sary to  seek  devices  by  means  of  vJiich  the  same  informa- 
tion can  be  obtained  as  quickly  as  possible  from  this  less 
advanced  diagram. 

First  let  us  consider  the  intensity  of  the  center  of  pres- 
sure travel.  We  obtain  a  good  picture  of  it  first  by  ex- 
amining the  lift  curve,  and  ascertaining  whether  or  not  it 
runs  straight  and  regularly  near  the  lift  coefficient  1.00. 
If  it  does,  we  deduct  25  per  cent  from  the  center  of  pres- 
sure at  the  lift  coefficient  1.00.  The  difference  is  already 
(Continued  on  following  page) 
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THE   WORLD'S  SPEEDIEST 


COMMERCIAL    AIR  LINES 

fueled  and  lubricated 

tyTEX  ACO 


THE  Bowen  Air  Lines,  Inc.,  with  four  commercial  passenger 
lines  between  cities  of  Texas  and  Oklahoma,  operate  18  daily 
scheduled  flights  regularly  over  the  four  routes.  It  is  the  first 
175  mile-per-hour  passenger  service  in  air  history  and  the  fast- 
est scheduled  air-line  operation  in  the  world.  •  Lockheed  Vega 
and  Orion  planes  are  used  covering  about  4500  miles  per  day. 
Texaco  Aviation  Gasoline  fuels  all  the  planes  and  Texaco  Air- 
plane Oil  and  Texaco  Marfax  Grease  are  the  lubricants.  •  It  is 
100  per  cent  Texaco  with  the  Bowen  Air  Lines.  Nothing  less 
than  super-quality  products  would  serve.  •  The  Texas  Company 
in  developing  special  airplane  fuels  and  lubricants,  and  in  its 
furtherance  of  commercial  aviation,  the  test  and  service  flights 
of  its  own  planes  and  the  record-breaking  flights  of  Captain 
Hawks,  has  done  more,  perhaps,  than  any  other  oil  company  to 
advance  the  certainty  of  fast  scheduled  air  transportation. 
Texaco  Aviation  Products  are  distributed  at  airports  through- 
out the  country. 


THE  TEX/ 


COMPANY, 


East  42  ad  Street,  New  York  City 


TEXACO  AVIATION  GASOLINE 
TEXACO  AIRPLANE  OILS 
TEXACO  MARFAK  GREASES 
TEXACO  AERODIESEL  FUEL 
TEXACO  ASPHALT  PRODUCTS 

[FOR  RUNWAYS,  HANGAR  FLOORS  AND  APRONS,  AND  DUST  LAYING] 
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(Continued  from  preceding  page) 
a  measure  for  the  center  of  pressure  travel,  for  it  is  propor- 
tional to  the  characteristic  angle  of  the  mean  camber  line 
of  the  section.  Any  other  reasonably  large  lift  coefficient 
(chosen  in  the  same  manner,  once  and  for  all)  would  like- 
wise serve,  the  distance  from  the  25  per  cent  point  being 
inverse  to  the  lift  coefficient.  The  lift  coefficient  1  gives 
the  simplest  computation. 

The  induced  drag  is  zero  at  the  lift  coefficient  zero,  and 
moreover,  when  plotted,  is  tangent  to  the  axis.  At  CL  = 
1  it  is  1/6  tt  =  .053  for  the  aspect  ratio  6,  and  1/5  ir 
=  .064for  the  aspect  ratio  5.  In  the  general  case  of  the  as- 
pect ratio  a  the  induced  drag  coefficient  is  1/a  it.  Mark- 
ing this  point  enables  one  to  draw  the  curve  of  the  in- 
duced drag  tangent  to  the  horizontal  axis  at  the  intersec- 
tion with  the  lift  curve.  That  gives  a  good  picture  of  the 
variation  of  the  profile  drag. 

Many  designers  are  accustomed  to  the  aspect  ratio  6. 
For  the  aspect  ratio  5,  the  difference  of  the  induced  drag 
coefficient  at  the  lift  coefficient  1  is  (1/5  —  1/6)/tt  = 
1/30  it  or  about  0.01.    A  reduction  curve  for  the  drag  is 


drawn  in  as  before  through  this  point  and  tangent  at  the 
intersection  of  the  lift  curve  and  the  horizontal,  and  the 
drag  measured  from  it  rather  than  from  the  horizontal 
axis. 

It  is  more  desirable  to  compare  the  pure  profile  drags 
than  the  drags  reduced  to  the  standard  aspect  ratio 
6,  not,  however,  because  it  is  in  any  way  more  perfect 
theoretically  (that  is  a  minor  point)  but  principally  be- 
cause, with  the  aspect  ratio  6,  the  induced  drag  over- 
shadows too  much  the  profile  drag,  and  the  several  sec- 
tions seem  to  be  alike.  They  actually  are  with  respect  to 
the  drag  if  employed  in  airplanes  having  likewise  about 
the  aspect  ratio  6  or  a  smaller  one.  The  drag  of  the  sec- 
tions is  then  of  minor  importance  at  large  angles  of  at- 
tack. Wing  sections  may  however  be  used  in  other  ways, 
and  the  separation  between  their  drag  and  the  drag  caused 
by  the  aspect  ratio  is  then  highly  desirable. 


(This  is  the  fourteenth  of  a  series  of  articles  by  Dr. 
Max  M.  Munk.    Copyright  1931.    All  rights  reserved.) 


CIRRUS-POWERED 
FAIRCHILD  "22" 

IN  addition  to  the  Rover-powered 
Fairchild  "22",  A.T.C.  No.  408, 
Fairchild  has  brought  out  a  model 
powered  by  the  Cirrus  engine,  A.T.C. 
No.  438.  In  construction  and  flying 
characteristics  the  two  planes  are  iden- 
tical and  the  parts  interchangeable.  The 
only  difference  is  an  increase  in  per- 
formance obtained  from  the  higher 
power  of  the  Cirrus  engine,  which  is  95 
horsepower  at  2,100  revolutions  per 
minute  in  contrast  to  78  horsepower  at 
2,000  revolutions  per  minute  for  the 
Rover  engine. 

The  performance  of  the  Rover  job, 
unusual  for  a  plane  of  this  horsepower, 
is  due  primarily  to  the  extremely  clean 
design  and  the  light  weight  of  the  plane. 
The  17  additional  horsepower  obtained 
with  the  Cirrus  engine  gives  remarkable 
performance  characteristics.  Although 
the  plane  is  advertised  with  a  top  speed 
of  115  miles  per  hour,  speeds  of  120 
miles  per  hour  have  been  obtained  with 
some  propeller  settings.  The  rate  of 
climb  at  the  ground  is  750  feet  per  min- 
ute. 

This  plane,  like  the  Rover  engine 
plane,  is  sold  complete  with  airspeed  in- 
dicator, altimeter,  tachometer,  oil  pres- 
sure and  temperature  gauges,  visible 
gasoline  gauge,  carburetor  choke  and 
carburetor  heat  control,  brakes,  low  pres- 
sure tires,  oil  hydraulic  shock  absorbers 
with  8-inch  travel,  all  metal  ailerons, 
landing  gear  tread  of  7  feet  7  inches,  and 
stabilizer  adjustment  control  in  both 
cockpits.  Both  jobs  have  received  much 
favorable  comment  for  the  ample  room 
in  their  cockpits,  which  are  27  inches 
wide  and  32  inches  long. 

The  only  unusual  feature  of  this  plane 
is  the  sharp  leading  edge  which  causes 
the  plane  to  recover  controls  neturalized 
from  a  spin  in  an  unusually  quick  man- 


SPECIFICATIONS 

Rover  Engine  Cirrus  Engine 

Weight  empty.     870  pounds  936  pounds 

Gas  21  gallons.     126  pounds  126  pounds 

Oil    2  gallons.      15  pounds  15  pounds 

Pilot                      170  pounds  170  pounds 

Payload                219  pounds  263  pounds 

Gross  Weight.  1,400  pounds  1,500  pounds 

Power                 78  @,  2,000  95  @  2,100 

Power  loading.  17.95  lbs.  per  H.P.  15.80  lbs.  per  H.P. 

Wing  loading. .  8.23  lbs.  per  sq.  ft.  8.82  lbs.  per  sq.  ft. 
Maximum 

speed    105  miles  per  hour  115  miles  per  hour 

Landing  speed.   43  miles  per  hour  46  miles  per  hour 

Rate  of  climb.  650  ft.  per  minute  750  ft.  per  minute 

Service  ceiling.  10,000  feet  10,500  feet 

Span                   32  feet  10  inches  32  feet  10  inches 

Chord                   5*  feet    6  inches  5  feet    6  inches 

Length                22  feet    0  inches  22  feet    0  inches 

Height                  8  feet    0  inches  8  feet    0  inches 


GAS-HEATED  SOLDER 
IRON 

HP  HE  new  "Torchiron"  is  a  gas- 
*■  heated  soldering  iron  recently  in- 
troduced by  the  Reliance  Specialties 
Manufacturing  Company,  New  York 
City.  Using  the  Torchiron,  the  oper- 
ator has  a  continuously  heated  solder- 
ing iron  for  steady  work.  With  the 
three-pound  head,  the  fuel  required  is 
four  or  five  cubic  feet  of  gas  per  hour, 
and  with  the  five-pound  head,  five  or 
six  cubic  feet  of  gas  per  hour. 

This  iron  is  heated  by  either  natural 
or  artificial  gas  and  low  pressure  air 
mixed  by  means  of  a  needle  valve  and 
passing  through  a  flexible  hose  to  the 
handle  of  the  torch. 

Constant  temperatures  are  increased 
or  decreased  at  the  option  of  the  oper- 
ator by  regulation  of  the  needle  valve. 
The  copper  heads  may  be  brought  to  a 
red  heat  within  three  to  five  minutes 
after  lighting.  The  filing  and  cleaning, 
dipping  and  retinning  of  the  coppers 
is  practically  eliminated,  inasmuch  as 
the  copper  heads  are  not  exposed  to 
the  open  flame. 

Coppers  are  available  in  sizes  rang- 
ing from  one-half  to  five  pounds.  They 
also  are  made  to  specifications.  The 
coppers  are  quickly  interchangeable, 
being  screwed  onto  the  stainless  steel 
tip.  The  "Torchiron"  may  be  used  as 
a  torch  as  well  as  an  iron. 


GERMAN  TRANSPORT 
AIRPLANES 

(Continued  from  page  52) 
tings  being  mounted  on  specially  strong 
box  girder  ribs. 

All  BFW  machines  lend  themselves 
particularly  well  to  use  as  goods  car- 
riers because,  after  removal  of  the  seats, 
the  unobstructed  space  admits  of  loading 
even  bulky  goods.  In  the  case  of  the 
M  20  b  the  free  space  available  has  a 
length  of  19  feet,  a  breadth  of  5.25  feet 
and  a  height  of  6.8  feet.  The  floor  space 
comprises  more  than  100  square  feet  to 
which  must  be  added  approximately  nine 
square  feet  available  in  the  small  lug- 
gage compartment  behind  the  cockpit. 
The  total  cubic  contents  of  the  loading 
space  amounts  to  about  185  cubic  feet. 
When  the  plane  is  to  be  used  solely  as 
a  goods  carrier  it  is  provided  with  large 
loading  hatches  in  place  of  doors  and 
windows. 

Either  with  the  12-cylinder  water- 
cooled  BMW  VI  ZU  developing  500  to 
640  horsepower  or  the  new  air-cooled 
Siemens  and  Halske  SH  20  radial  motor 
delivering  500  to  600  horsepower  may  be 
used.  The  wing  area  totals  699.7  square 
feet  and  the  full  load  flying  weight 
amounts  to  10,560  pounds,  so  the  wing 
loading  amounts  to  15.1  pounds  per 
square  foot  and  the  power  loading  with 
the  motor  to  16.5  pounds  per  horsepower. 
The  plane's  net  empty  weight  is  6,575 
pounds,  leaving  3,985  pounds  for  the 
load,  of  which  normally  1,875  pounds 
are  taken  up  by  the  crew  and  fuel, 
so  the  payload  amounts  to  2,200  pounds. 
The  maximum  speed  is  given  as  127 
miles  per  hour;  the  normal  cruising 
speed,  106  miles  per  hour ;  and  the  land- 
ing speed  56  miles  per  hour.  Near  tht 
ground  the  machine  is  capable  of  climb- 
ing at  the  rate  of  11.5  feet  per  second. 

(Other  German  transport  planes  will 
be  described  by  this  author  in  forthcom- 
ing issues  of  Aero  Digest.) 
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completely  modern  •  for  pleasure  •  for  training 


FAIRCHILD  22 


MOST  gratifying  endorsement  and  approval  of  the  industry 
attended  the  introduction  at  the  1931  Detroit  Show  of 
the  new  and  economical  Fairchild  22 — with  its  modern  inverted, 
air-cooled  Rover  engine  of  75  horsepower.  |[  Now  the  Cirrus  (in- 
verted) Hi-Drive  engine  of  95  horsepower  is  also  available  in  this 
model.  Jf  This  is  the  second  step  in  a  determined  drive  to  produce 
full  quality,  full  performance,  completely  equipped  airplanes  at  sen- 
sible prices.  It  belongs  completely  to  this  new,  practical  era  of 
aviation,  The  "22",  like  its  well-known  predecessors,  possesses  the 
priceless  Fairchild  ingredient — "Stamina  to  give  unfailing  service 
under  the  most  severe  conditions".  |[  Complete  details  gladly  mailed. 


ROVER  POWERED  (105  M.P.H.)^)^^^^ 


CIRRUS  HI-DRIVE  POWERED  (118 


—$2775 


KREIDER-REISNER 
AIRCRAFT  COMPANY 

INC. 

Hagerstown,  Maryland 


Division  of  FAIRCHILD  AVIATION  CORPORATION 
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CORBEN 
BABY  ACE 
MONOPLANES 

THE  Corben  Baby  Ace,  a  light 
sport  plane  designed  especially  for 
student  fliers,  sportsmen  pilots  and 
flying  clubs,  is  available  either  as  an 
open-cockpit  or  a  cabin  ship.  It  is  manu- 
factured and  distributed  in  semi-built 
construction  kits  or  flyaway  by  the  Cor- 
ben Sport  Plane  and  Supply  Company, 
Peru,  Indiana.  The  kits  include  fuselage, 
landing  gear,  controls  and  tail  unit,  fac- 
tory welded. 

The  open-cockpit  model  is  a  parasol 
monoplane  and  the  cabin  job,  a  high- 
wing  monoplane.  The  framework  of  the  j 
wings  of  either  model  is  a  spruce  struc- 
ture covered  with  fabric.  Steel  tubing 
covered  with  fabric  makes  up  the  fuselage 
and  tail  group.  The  wing  struts  and 
landing  gear  are  of  steel  tubing.  Air- 
craft bolts  are  used  throughout.  All  fair- 
ings and  streamlining  are  of  balsa  wood. 
The  wings,  tail  unit,  controls  and  land- 
ing gear  are  interchangeable  with  either 
the  open  or  closed  models.  The  wing 
struts  are  designed  to  eliminate  the  neces- 
sity of  rigging.  This  facilitates  the  at- 
tachment or  detachment  of  the  wings  to 
tow  the  ship  to  and  from  an  airport  or 
to  store  it  in  small  space. 

A  detachable  motor  mount  is  provided 
to  make  it  possible  to  change  types  of 
engines  without  rebuilding  the  plane.  The 
Corben  company  offers  the  Baby  Ace 
with  the  choice  of  the  following  engines: 
Szekely  SR-3  of  45  horsepower;  Conti- 
nental A-40  of  35  horsepower;  Salmson 
A-D-9  of  40  horsepower;  and  the  Heath 
B-4  of  30  horsepower. 

The  landing  gear  is  of  the  split-axle 
type.  Wheels  20  inches  by  4  inches, 
tires,  tubes,  shock  struts  and  tail  wheel 
are  provided. 

Specifications 

Span  (open  model)   25  feet  4  inches 

Span  (closed  model)   27  feet  8  inches 

Height  overall   6  feet 

Length  overall   17  feet  5  inches 

Weight  empty  (open  model)  400  pounds 

Weight  empty  (closed  model) ..  .475  pounds 
Useful  load  300  pounds 


Cabin  model  of  the  Corben  Baby  Ace 


'   (®J  I 

Open  type  of  Corben  Baby  Ace 

Performance 

(With  Szekely  SR-3  Engine) 

HiVh  speed   95  miles  per  hour 

Cruising  speed   80  miles  per  hout 

Landing  speed   30  miles  per  hour 

Take-off  (200-pound  load)  4 seconds 

Rate  of  climb  (200-pound  load)  — 

700  feet  per  minute 

Cruising  radius   300  miles 

Service  ceiling   15,000  feet 

DETERMINATION  OF  JET 
BOUNDARY  CORRECTIONS 
TTHE  experimental  investigation  re- 
1  corded  in  N.  A.  C.  A.  Report  361, 
by  Montgomery  Knight  and  Thomas  A. 
Harris,  was  conducted  primarily  for  the 
purpose  of  obtaining  a  method  of  correct- 
ing to  free  air  conditions  the  results  of 
airfoil  force  tests  in  four  open  wind  tun- 
nel jets  of  different  shapes.  Tests  were 
also  made  to  determine  whether  the  jet 
boundaries  had  any  appreciable  effect  on 
the  pitching  moments  of  a  complete  air- 
plane model.  The  investigation  was  con- 
ducted in  the  atmospheric  wind  tunnel  of 
the  Langley  Memorial  Aeronautical  La- 
boratory. 

The  method  of  obtaining  the  airfoil 
corrections  utilized  the  results  of  force 
tests  made  in  each  jet  on  three  similar 
monoplane  airfoil  set-ups  of  different 
sizes.  The  data  from  the  tests  in  one  of 
the  jets  which  was  circular  were  extra- 
polated to  the  condition  of  infinite  air 
space,  and  the  results  were  found  to 
agree  with  those  obtained  by  means  of 
Prandtl's  theoretical  method  of  correc- 
tion. On  this  basis  corrections  were  then 
obtained  for  all  the  other  airfoil  tests. 

Satisfactory  corrections  for  the  effect 
of  the  boundaries  of  the  various  jets  were 
obtained  for  all  the  airfoils  tested,  the 
span  of  the  largest  being  0.75  of  the  jet 
width.  The  corrections  for  angle  of  at- 
tack were,  in  general,  larger  than  those 
of  drag.  The  boundaries  had  no  appre- 
ciable effect  on  the  pitching  moments  of 
either  the  airfoils  or  the  complete  air- 
plane model.  Increasing  turbulence  ap- 
peared to  increase  the  minimum  drag  and 
maximum  lift  and  to  decrease  the  pitch- 
ing moment. 

Report  361  may  be  obtained  upon  re- 
quest from  the  National  Advisory  Com- 
mittee for  Aeronautics,  Washington,  D.C. 


zekely-powered  high-wing  open-cockpit  Corben  Baby  Ace  monoplane 
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LAGOVESHCHENSK! 

...  a  name  that  might  be  poetic  to 
Russians,  but  to  Harold  Gatty  and 
Wiley  Post,  it  was  just  a  big  cussword, 
when  the  "Winnie  Mae"  bogged 
down  miserably  in  the  sodden  field. 

Gilmore  Airport  Surfacing  would 
have  saved  i4'/2  hours  for  these  in- 
trepid globe  circling  airmen...and  put 
their  anxieties  at  ease,  too! 

It  will  pay  you  to  consult  Gilmore 
specialists  about  your  take-off  run- 
ways and  landing  areas.  Address 
Gilmore  Oil  Co.,  Ltd.,  2423  East  28th 
Street,  Los  Angeles. 


,  GILMORE 

AIRPORT  OILS 
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ITALIAN  AIR  TRANSPORT 

Statistics  of  the  Italian  Civil  Air  Lines  (Statis- 
tica  delle  linee  aeree  civili  Italiane  Anno  1930), 
Ministero  dell'Aeronautica,  326  pp.,  10  charts. 

DATA  regarding  the  civil  air  services  in 
Italy  during  1930  are  given  by  the 
Italian  Air  Ministry  individually  for  each 
of  the  24  lines  as  well  as  in  total,  but  little 
information  regarding  the  equipment  em- 
ployed is  included.  During  this  period, 
38,361  passengers,  41,674  kilograms  of  mail, 
474,759  kilograms  of  baggage,  and  137,610 
kilograms  of  freight  were  carried,  July 
being  the  most  popular  month  for  passen- 
gers, September  for  mail,  and  May  for  mer- 
chandise. 

During  this  year  4,438,912  kilometers 
were  flown.  In  regard  to  traffic  at  the  Ital- 
ian airports,  14,265  airplanes  arrived  and  de- 
parted, carrying  70,212  passengers,  120,082 
kilograms  of  mail,  and  1,214,145  kilograms 
of  baggage  and  freight.  Among  the  pas- 
sengers classified  by  nationality,  1,771  Amer- 
icans are  said  to  have  flown  on  Italian  lines. 
According  to  the  accident  table,  in  the  four 
accidents  which  took  place,  12  passengers 
were  killed  and  11  injured.  Charts  compare 
the  statistics  with  those  of  1926,  1927,  1928, 
and  1929. 


VARIABLE-PITCH  PROPELLERS 

Experiments  with  a  Propeller  for  All  Working 
Periods  and  for  Different  Values  of  Pitch-Diameter 
Ratio  (Esperimenti  su  cliche  per  tutti  gli  stadii  de 
funzionamento  e  per  diversi  valori  del  ropporto 
passo-diametro),  A.  Faraboschi.  Aerotecnica, 
Vol.  II,  No.  4,  April,  1931,  pp.  395-410,  7  figs. 

Tj"*  XPERIMENTAL  results  obtained  with 
a  variable-pitch  propeller  are  discussed. 
In  the  first  of  the  series  of  tests,  the  aero- 
dynamic characteristics  were  determined  in 
all  the  working  periods  for  a  pitch-diameter 
ratio  of  0.89,  while  in  the  second  series,  the 
characteristics  in  the  propulsive  and  turbo- 
motive  periods  were  found  for  values  of  the 
pitch-diameter  ratio  varying  between  0.5 
and  162. 

After  the  linear  variation  of  the  thrust 
coefficient  in  the  turbo-motive  period  was 
found,  the  maximum  value  of  the  strength 
modulus  was  shown  to  take  place  for  a  value 
of  the  slip  ratio  at  double  the  aerodynamic 
pitch.  For  the  deceleration  period,  a  cha- 
racteristic hollow  on  the  curves  of  the  thrust 
and  torque  coefficients  were  proved  theore- 
tically and  qualitatively.  The  slopes  of  the 
thrust  and  torque  coefficient  curves  corre- 
sponding to  the  lower  aerodynamic  pitch 
were  determined,  confirming  the  fact  that 
the  slope  of  the  thrust  coefficient  curve  was 
almost  independent  of  the  pitch-diameter 
ratio,  while  the  slope  of  the  torque  coeffi- 
cient curve  increased  with  the  increase  of 
pitch-diameter  ratio. 


SEAPLANE  DESIGN 

Some  Aspects  of  the  Design  of  Sea-Going  Air- 
craft, A.  Goupe.  Royal  Aeronautical  Society 
Journal.  Vol.  35.  No.  245.  May.  1931,  pp.  341-365 
(and  discussion),  pp.  366-371,  25  figs. 

*TP  HE  method  and  procedure  adopted  by 
*■  the  firm  of  Short  Brothers  when  starting 
a  new  design  of  a  flying  boat  or  seaplane 
are  described  by  the  general  manager  and  de- 


Elsa  Gardner 


signer  of  that  firm.  The  apparatus  and  means 
of  carrying  out  tank  tests  on  models  are  dis- 
cussed and  the  curves  derived  are  inter- 
preted. Tests  applicable  to  floats  only  are 
taken  up  and  the  results  of  tests  of  the  single- 
float  type  compared  with  those  of  the  twin- 
float  type,  to  the  former's  advantage.  Research 
work  undertaken  in  the  past  year  on  the  com- 
pany's testing  tank  is  outlined.  The  effect  of 
non-standard  conditions  on  take-off  of  a 
flying  boat  or  seaplane  and  the  variation  in 
the  weight  of  floats  when  compared  with 
their  displacement  are  explained.  In  con- 
cluding, the  author  draws  attention  to  two 
points  in  design  which  have  resulted  in  a 
considerable  cleaning  up  of  the  air  frame 
and  consequent  increased  overall  efficiency  of 
the  machine  in  the  air,  namely  the  single- 
strut  engine  mounting  and  the  absence  of 
chin  struts. 


AERODYNAMICS 

High  Lifting  Surfaces  and  Hyper-Lifting  Pro- 
files (Portances  elevees  et  profils  hypersustenta- 
teurs),  F.  Haus.  L'Aeronautique,  Vol.  13,  No. 
143.  April.  1931,  pp.  125-131,  17  figs. 

'"I"*  HE  results  of  various  investigations  of 
a  means  for  obtaining  greater  lift  with 
lifting  surfaces  are  reviewed,  covering  the 
theory  of  circulation,  elliptical  distribution, 
and  the  case  of  a  wing  with  a  variable  chord 
Causes  of  limitations  to  the  maximum  lift 
of  ordinary  wings  are  determined,  and  rem- 
edies for  burbling  are  proposed.  It  is  shown 
that  certain  means  effect  the  circulation  di- 
rectly while  others  have  only  an  indirect  ef- 
fect, being  limited  to  hindering  the  burbling 
without  taking  part  part  in  creating  the 
motion. 


The  practical  Use  of  Devices  for  Obtaining  Ad- 
ditional Lift  (L'utilisation  pratique  des  procedes 
d'hypersustentation).  F.  Haus.  L'Aeronautique. 
Vol.  13.  No.  145.  June,  1931,  pp.  205-213.  17  figs. 

TP  HIS  is  a  continuation  of  an  article  pub- 
lished  in  the  April  issue  of  the  magazine, 
and  deals  in  greater  detail  with  the  practical 
use  of  wing  slots  and  other  devices  for 
securing  additional  lift  on  airplanes.  In  con- 
sidering the  advantages  of  slotted  wings  the 
author  takes  up  the  questions  of  where  the 
slots  may  best  be  located  and  what  profile 
they  should  be  given,  and  discusses  the 
value  of  slots  in  the  center  and  front  of  the 
wing,  and  in  combination  with  control  of 
camber,  as  well  as  the  influence  of  size  of 
slots. 

The  system  with  jets  of  ait.  or  bellows 
wings,  is  shown  to  give  increases  in  lift  of 
the  same  value  as  that  obtained  by  slotted 
wings.  The  author  quotes  the  results  found 
by  the  N.  A.  C.  A.  at  Langley  Field,  Katz- 
mayr  at  Vienna,  and  Seewald  at  the 
Deutschen  Versuchsanstalt  fur  Luftfahrt 
with  this  type  of  wing,  and  compares  them. 
He  also  tells  of  the  experiments  of  the 
N.  A.  C.  A.  and  of  Schenk  at  Gottingen 
with  wings  with  a  suction  device,  and  ex- 
plains the  influence  of  all  these  lifting  de- 
vices on  the  stability  of  the  plane.  He  shows 


the  value  of  automatic  slots,  and  the  advan- 
tages to  be  derived  from  joining  slots  with 
ailerons.  He  also  comments  upon  the  use 
of  vanes  as  wings  or  pilot  planes. 


RADIATORS 

Drag  and  Heat  Dissipation  of  Three  Radiator 
Systems,  E.  T.  Jones.  (British)  Aeronautical  Re- 
search Committee — Reports  and  Memoranda  No. 
1366  (Ae.  493),  August,  1930.  14  pp.,  12  figs. 

TP  HE  experiments  described  were  made 
'  *  to  ascertain  the  change  of  performance 
of  an  airplane  with  a  radiator  fitted  with 
different  fairings  and  shutters,  but  operat- 
ing at  the  same  cooling  capacity.  The  level 
speed  and  maximum  rate  of  climb  of  a 
Fairey  Fox  airplane  were  measured  with 
three  radiator  systems  adjusted  to  give,  in 
turn,  their  maximum  and  minimum  cooling. 
The  cooling  capacity  of  each  radiator  sys- 
tem was  also  determined  and  the  perform- 
ance results  interpolated  at  the  same  radia- 
tor and  air  temperatures.  The  drag  of  each 
radiator  was  deduced  from  the  performance 
results  and  compared  qualitatively  with  wind 
tunnel  results. 

The  top  speed  and  maximum  rate  of  climb 
at  an  aneroid  height  of  5.000  feet  when  fitted 
with  the  radiator  systems  adjusted  to  give 
the  same  inlet  temperature  of  90  degrees 
Centigrade  when  operating  in  the  maximum 
English  summer  temperature  (14.6  degrees 
Centigrade)  were  compared.  An  analysis 
of  the  wind  tunnel  results  placed  the  radia- 
tors in  the  same  order  of  merit  as  in  the 
full-scale  tests,  namely,  without  a  radiator, 
with  a  retractable  radiator,  with  a  faired  un- 
derslung  radiator,  and  with  an  unfaired  un- 
derslung  radiator.  The  virtual  drag  of  the 
exposed  radiator  unshuttered  and  unfaired 
was  proportional  to  the  area  exposed,  and 
was  approximately  15  per  cent  greater  than 
the  free  drag  measured  in  the  wind  tunnel. 


FUSELAGE  INTERFERENCE 
EFFECT  ON  MONOPLANES 

The  Influence  of  a  Fuselage  on  the  Lift  of.  a 
Monoplane.  A.  S.  Hartshorn.  (British)  Aeronauti- 
cal Research  Committee — Reports  and  Memoranda 
No.  1344  (Ae.  476).  May.  1930,  15  pp.,  10  figs. 

TP  HE  available  model  and  full-scale  re- 
suits  for  monoplanes  were  examined  to 
determine  the  interference  effect  of  the  fuse- 
lage on  the  lift  of  a  monoplane,  special  at- 
tention being  paid  to  the  maximum  lift  at- 
tainable. Both  model  and  full-size  results 
suggested  that  the  position  of  the  body 
relative  to  the  wing  had  a  large  influence 
on  the  maximum  lift  attainable. 

With  the  wing  flush  with  the  top  of  the 
body  the  maximum  lift  was  practically  equal 
to  that  of  a  continuous  airfoil.  As  the  wing 
approached  the  under-surface  of  the  body, 
the  spoiling  effect  was  increased  and  modi- 
fied to  an  increasing  extent  by  the  airfoil 
characteristics,  a  thick  wing  section  having 
given  the  worst  interference.  Model  results 
suggested  that  the  body  shape  had  a  large 
influence  on  the  interference  effect,  having 
been  most  beneficial  with  a  deep  cabin  type, 
but  there  was  not  sufficient  information  to 
provide  a  simple  rule  for  estimating  the 
(Continued  on  following  page) 
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magnitude  of  the  influence  of  the  body 
shape. 


METEOROLOGY  AND  GLIDING 

The  Meteorological  Aspects  of  Gliding  and  Soar- 
ing Flight,  F.  Entwistle.  Royal  Aeronautical 
Society  Journal,  Vol.  35,  No.  246,  pp.  423-449, 
(E.  45),  November,  1910,  9  pp.,  3  figs. 

*TP  HE  present  state  of  knowledge  in  re- 
gard  to  disturbed  wind  conditions  is  re- 
viewed, some  of  the  more  important  practi- 
cal applications  to  gliding  and  soaring  flight 
are  considered,  and  a  possible  program  of 
further  investigation  and  development  is  sug- 
gested. The  magnitude  and  extent  of  vertical 
currents,  the  choice  of  a  gliding  site,  dynamic 
soaring,  auto-towing,  and  long  distance  soar- 
ing are  discussed  in  detail. 

In  order  to  increase  the  present  knowledge 
of  wind  structure,  particularly  with  regard 
to  air  circulation  within  and  around  different 
cloud  formations,  and  the  magnitude  and  ex- 
tent of  vertical  currents  generally,  the  author 
suggests  observations  made  from  the  ground 
by  means  of  pilot  balloons,  the  use  of  free 
balloons  carrying  self-recording  instruments 
(registering  balloons),  the  use  of  power- 
driven  aircraft  fitted  with  suitable  instru- 
ments, and  the  use  of  sailplanes  suitably 
equipped. 


AIRPLANE  MANUFACTURE 

Light  Airplane  Production,  G.  H.  Handasyde. 
Aircraft  Engineering,  Vol.  3,  No.  28,  Tune.  1931. 
pp.  131-133,  7  figs. 

TP  HIS  is  the  first  of  a  series  of  articles 
*•  surveying  methods  of  production  in  use 
at  various  airplane  and  airplane-engine  fac- 
tories, and  gives  a  critical  description  of 
the  DeHavilland  works  at  Edgeware,  Eng- 
land, and  the  construction  of  the  Moth  air- 
plane. 

The  author  comments  on  the  almost  entire 
absence  of  machined  parts  in  the  main  struc- 
ture of  the  wings  and  fuselage.  The  latter 
is  built  up  from  steel  tubes  varying  from 
Yt  to  Yi  inches  in  size,  of  either  round  or 
square  section  and  from  about  20  to  22 
gauge  thickness  so  that  the  tubes  are  small 
and  rather  thin  for  easy  welding.  In  the 
majority  of  cases,  the  wings  are  of  wood. 
The  fuselage  is  built  up  in  a  series  of  opera- 
tions, requiring  a  large  number  of  special 
jigs.  All  metal  parts  and  tubes  are  given 
two  coats  of  stove  enamel  inside  and  out, 
except  in  the  case  of  closed  tubes  which  are 
sealed  air-tight  so  that  no  internal  cor- 
rosion can  take  place. 


STEEL  TUBE  MANUFACTURE 

Seamless  Steel  Tubes  for  Aircraft,  A.  Reynolds. 
Aircraft  Engineering,  Vol.  3,  No.  28,  June,  1931. 
pp.  141-143,  5  figs. 

PROCESSES  and  plant  employed  in  the 
manufacture  of  cold-drawn  seamless  steel 
tubing  are  described  by  a  member  of  the 
Reynolds  Tube  Company.  The  pilgering, 
push-bench,  and  barrel-rolling  methods  of 
producing  hollow  blooms,  which  form  a  basis 
for  cold  drawing,  are  explained  in  detail.  The 
author  points  out  that,  for  aircraft  work,  all 
blooms  whether  low,  medium  or  high  carbon, 
or  alloy  steel,  are  normalized  at  the  appro- 
priate temperature  for  the  particular  steel 
used,  this  heat  treatment  relieving  all  the 
stresses  set  up  in  the  metal  by  the  previous 


hot  working.  The  results  obtained  with  the 
mandrel  and  plug  drawing  methods  are  com- 
pared. The  most  suitable  materials  for  weld- 
ing are  discussed. 

The  use  of  tapered  gauge  tubes  and  its 
manufacture  are  taken  up  with  reference 
to  tubes  of  IS  feet  in  length  which  were 
made  for  autogiro  blade  spars.  Their  thick- 
ness is  tapered  practically  the  whole  length, 
a  short  parallel  portion  being  formed  at  the 
inner  end.  The  tubes  are  made  from  air- 
hardened  nickel-chrome  steel  and  are  hard- 
ened and  tempered  to  give  an  ultimate 
strength  of  85  tons  per  square  inch. 

The  author  prints  out  that  with  increased 
use  of  high-tensile  tubing,  individual  testing 
of  tubes  is  necessary.  He  describes  and  il- 
lustrates a  new  machine  for  proof-bend 
testing  of  tubes,  which  was  built  to  test  a 
very  large  range  of  sizes,  the  bending  mo- 
ment being  applied  by  hand  for  the  smaller 
sizes  and  by  hydraulic  power  for  the  larger. 


GASOLINE  PUMPS 

New  Gasoline  Pumps  (Nouvelles  pompes  a 
essence).  L' Aeronautique,  Vol.  13,  No.  145,  June. 
1931,  pp.   224-228,   16  figs. 

(COMPLETE  details  of  three  new  fuels 
^  pumps  are  given,  and  their  design  ex- 
plained. The  new  A.  M.  vane-type  rotary 
fuel  pump  is  self-regulated.  It  is  designed 
to  operate  at  a  speed  of  800  to  1,000  revo- 
lutions per  minute  and  can  be  driven  at 
half  the  motor  speed.  The  F.  I.  A.  T.  piston 
pump  is  composed  of  two  groups  of  three 
cylinders  in  line,  each  group  being  arranged 
at  180  degrees.  The  circulation  of  gasoline 
in  the  Fiat  engine  by  means  of  this  pump 
is  described.  The  Junkers  Jumo  self -regu- 
lated pump  is  composed  of  three  pumps  in 
which  the  phases  are  arranged  at  120  de- 
grees, and  is  similar  in  many  respects  to 
the  fuel-injection  pumps  used  on  the  heavy- 
oil  engines. 


FIRE  PREVENTION 

Increasing  the  Safe  Oneration  of  Aircraft  by  Re- 
ducing the  Daneers  of  Fire  (Erhohung  der  Sicher- 
heit  von  Luft'ahrzeugen  durch  Bekampfung  der 
Brandeefahr).  F.  Kiihn.  Zeitschrift  fiir  Flugtechnik 
und  Motorluftschiffahrt,  Vol.  22.  Nos.  7  and  8. 
April  14  and  28.  1931,  pp.  197-206  and  241-244, 
27  figs. 

OAUSES  of  fire  shown  in  statistics  and 
^  in  practice  are  discussed  with  reference 
to  fire  in  the  air  as  well  as  during  construc- 
tion and  in  hangars.  The  prevention  of  fire 
is  taken  up  in  detail  regarding  motor  gases, 
fuel  and  oil  transmission,  fuel  pumps,  arma- 
tures, fuel  and  oil  containers,  exhaust  mani- 
folds, warming-up  devices,  and  ignition.  Re- 
quirements of  a  fire  wall,  materials  for  en- 
gine cowling,  and  precautions  against  back- 
fire and  for  tanking  in  the  air  are  also  con- 
sidered. 

With  reference  to  fighting  fire,  general 
data  on  fire  extinguishers  is  given  while 
arrangements  of  automatic  extinguishers 
for  motor  fires,  and  their  location  in  single 
and  multi-motored  planes,  and  in  the  ex- 
haust-gas stream  are  suggested.  Tests  of 
extinguishers  were  made  on  the  fuselage  of 
an  old  Fokker  airplane  with  a  Mercedes  III 
engine. 

Report  of  the  Deutschen  Versuchsanstalt 
fiir  Luftfahrt. 


COMPRESSION  RATIO  OF  DIESEL 
ENGINES 

The  Limits  of  Compression  Ratio  in  Diesel  En- 
gines, D.  R.  Pye.  (British)  Aeronautical  Research 
Committe.—  Reports  and  Memo  anda  No.  1365, 
E.  45),  November,  1930,  9  pp..  3  figs. 

'T  HE  results  of  experiments  to  determine 
■*■  the  limits  to  which  the  compression 
ratio  in  the  high-compression  fuel-injection 
engine  may  be  usefully  raised  are  discussed. 
Values  obtained  in  experimental  compression- 
ignition  engines  of  12  and  15  to  1  compres- 
sion ratio  are  given  and  these  are  compared 
with  the  calculated  efficiency  of  theoretical 
cycles  of  compression  ratio  between  10  and 
20  to  I,  in  which  a  limit  is  placed  upon  the 
maximum  pressure  to  be  allowed  in  the 
cylinder. 

It  is  concluded  that  substantial  gains  of 
economy  may  be  achieved  by  raising  the 
compression  ratio  to  15  to  1,  provided  that 
difficulties  of  design  in  regard  to  the  shape 
of  the  combustion  chamber  can  be  overcome ; 
but  that  from  an  examination  of  the  theor- 
etical cycles  it  appears  unlikely  that  any 
advantage  would  be  obtained  by  raising  the 
compression  ratio  further  so  long  as  maxi- 
mum cylinder  pressures  are  limited  to  about 
900  pounds  per  square  inch. 


CARBURETORS  FOR  AIRPLANE 
ENGINES 

Carburetter  Fuel  Metering  Characteristics,  W.  C. 
Clothier.  (British)  Aeronautical  Research  Commit- 
tee— Reports  and  Memoranda  No.  1361,  (E.  43), 
December,  1930,  12  pp.,  37  figs. 

THE  tests  described  were  undertaken  to 
A  determine  how  much  the  variation  in 
mixture  strength,  which  is  caused  by  the 
changes  of  fuel  temperature  during  flight, 
may  be  reduced  by  fitting  sharp-edged 
(knife-edged)  fuel  metering  orifices  to  car- 
buretors. A  Claudel-Hobson  type  A.  V. 
48  C.  carburetor,  suitable  for  an  80-horse- 
power  engine,  was  calibrated  using  an 
80/20  gasoline-Benzel  mixture  at  various 
temperatures,  kerosene  and  white  spirit.  A 
constant  inlet  air  temperature  was  main- 
tained throughout  the  test  to  reduce  varia- 
tion due  to  change  of  air  density.  The  co- 
efficients of  discharge  for  the  various  orifices 
were  determined  over  a  range  of  conditions 
from  flow  tests  apart  from  the  carburetor. 

At  full  throttle,  the  carburetor  as  sup- 
plied showed  very  little  change  of  mixture 
strength  with  fuel  temperature  from  plus 
20  to  minus  30  degrees  Centigrade,  over 
an  air-flow  such  as  is  likely  to  occur  in 
service.  At  part  throttle,  there  was  con- 
siderable weakening  with  decreased  tem- 
perature. Over  a  large  temperature  range, 
plus  20  to  minus  50  degrees  centigrade, 
weakening  of  the  mixture  strength  with 
temperature  occurred  especially  at  the  low 
air  flow  and  at  part  throttle.  When  fitted 
with  sharp-edged  orifices  the  mixture  be- 
came rich  with  decreased  temperature,  the 
increased  mixture  strength  being  greater 
than  the  variation  given  by  the  original  jet 
at  full  throttle,  but  less  at  part  throttle. 

Flow  tests  of  jets  with  various  shaped 
orifices,  not  fitted  to  the  carburetor,  showed 
that  sharp-edged  orifices  have  constant  dis- 
charge coefficients  over  a  large  temperature 
range,  and  give  rich  mixtures  at  low  tem- 
peratures due  to  increased  density. 


b3 


•  Safety,  comfort,  "on-time"  transportation — the  demand  of  the  airline 
passenger  today.  Dependable  performance  with  an  economy  that 
insures  legitimate  profit — the  need  of  the  airline  management.  No  other 
plane  in  the  world  has  ever  combined  all  these  requirements  as  they  are 
combined  in  the  big  15 -place  Bellanca  Airbus.  This  single-engined 
monoplane  type,  designed  by  Bellanca  and  built  as  only  Bellanca  can 
build,  has  proved  itself  in  service  a  worthy  descendant  of  all  the  Bcllancas  that 
have  performed*  so  brilliantly  in  the  great  reliability  tests  of  history. 

BELLANCA  AIRBUS 

Safety  is  attained  by  Bellanca-perfected  flying  qualities,  balanced  control  and  rugged 
construction;  moreover,  safety  in  the  single-engined  plane  is  attested  by  all 
of  aviation  history. 

Comfort  's  achieved  in  the  smooth  steadiness  of  the  plane;  the  well-cushioned  seats; 
and  the  quiet  of  its  single  power  plant,  mounted  far  in  front  of  the  cabin. 

Cruising  Speed  1S  120  m'^es  an  nour>  and  range  is  600  miles. 

PaylOdd  ls  twice  that  of  other  single-engined  transports  of  similar  horsepower;  14 
passengers  and  500  lbs.  of  baggage;  or  11  passengers  and  1,075  lbs.  of  baggage, 
freight  and  mail. 

Operating  COSt  is  half  that  of  multi-engined  airplanes  of  similar  load  capacity;  the  single 
Cyclone  (or  Hornet)  engine  being  economical  and  utterly  reliable  in  operation.- 

The  result  of  these  facts  is  that  the  Bellanca  Airbus  earning 
capacity  is  far  beyond  that  of  any  other  airplane 

•BELLANCA  MONOPLANES  HAVE  WON 


National  Air  Race  Efficiency  Contests  nine 

times  since  1923. 

American  Endurance  Record  three  times  since 

1927. 

World's  Endurance  Record  twice  since  1927, 

Pilots  Lees  and  Brossy  establishing  same  at  84  hrs. 
33  min.,  May,  1931,  in  their  Packard-Diesel-powered 
Bellanca  Pacemaker. 

Ford  Reliability  Tour  (single-engined  cabin  plane 
class)  twice  'since  1929. 

World's  Long  Distance  Record  in  1927,  over 

•4,000  miles  non-stop  from  U.  S.  to  Germany. 

Commercial   Airplane  Altitude  Record  in 

1930,  30,453  ft.,  by  Capt.  George  Haldeman. 
Transatlantic  Flights — in  "The  Columbia,"  twice 
across;  also,  non-stop  to  Bermuda  and  return.  In 
"The  Pathfinder,"  from  Maine  to  Spain.    In  "The 
Liberty,"  non-stop  to  Germany. 


All  Bellanca  Aircraft  Manufactured  Under  De- 
partment of  Commerce  Approved  Type  Certificate 

BELLANCA  AIRCRAFT  CORPORATION 

New  Castle,  Delaware  Chrysler  Building,  New  York 

Bellanca  Aircraft  of  Canada,  Ltd.,  Montreal 


BELLANCA 
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Approved  Type  Engines  Now  in  Production  (Continued  from  April  Issue  of  Aero  Digest) 


Specifications:  Length  overall  (less 
•tarter),  35^  inches.  Diameter  overall,  4&y2 
inches.  Mounting  bolt  circle,  17^6  inches. 
Bore,  4l/2  inches.  Stroke,  5  inches.  Dis- 
placement, 612  cubic  inches.  Weight  dry 
(less  hub  and  starter),  400  pounds.  Fuel 
consumption,  .55  pounds  per  horsepower  per 
hour.  Oil  consumption,  .025  pounds  per 
horsepower  per  hour. 

The  Comet  Model  E  is  a  seven-cylinder 
four-cycle  air-cooled  radial  aircraft  power- 
plant  developing  165  horsepower  at  1,900 
revolutions  per  minute.  Compression  ratio  is 
5.2.  Dual  Scintilla  magnetos  and  a  single 
Stromberg  carburetor  are  provided  as  stan- 
dard equipment.  The  lubrication  system  is 
of  the  pressure  type,  dry  sump.  There  is 
one  intake  valve  and  one  exhaust  valve  per 
cylinder.  The  propeller  drive  is  direct.  Hey- 
wood  starter  is  provided  for. 

The  pistons  are  of  the  trunk  type,  Bohna- 


S  pecifications :  Heigh  overall,  47  inches. 
Diameter  overall,  45  inches.  Bore,  5  inches. 
Stroke,  5y2  inches.  Displacement,  973 
cubic  inches.  Weight  dry  (less  hub  and 
starter),  approximately  630  pounds.  Fuel 
consumption,  .55  pounds  per  brake  horse- 
power per  hour.  Oil  consumption,  .035 
pounds  per  brake  horsepower  per  hour. 

The  Wright  Whirlwind  300-geared  R- 
975-EG,  is  a  nine-cylinder  four-cycle  air- 
cooled  static  radial  aircraft  powerplant  de- 
veloping 300  horsepower  at  2,000  revolu- 
tions per  minute.  Compression  ratio  is  5.1. 
Dual  Scintilla  magnetos  are  provided.  Car- 
buretor is  Stromberg.  The  lubrication  sys- 
tem is  full  pressure,  dry  sump.  There  is 
one  intake  valve  and  one  exhaust  valve  per 
cylinder.  The  propeller  drive  employs  re- 
duction gears  with  a  2  to  1  or  1.58  to  1 
ratio.  The  starter  provided  for  is  Eclipse 
hand  inertia  or  hand  and  electric. 


COMET 

E 

Comet  Engine  Corporation 
Madison,  Wisconsin 


lite.  There  are  four  piston  rings  per  pis- 
ton. The  cylinder  heads  are  Y  alloy, 
screwed  on.  The  cylinder  barrels  are  steel 
S.A.E.  1050.  The  crankcase  is  aluminum, 
No.  12. 

Standard  equipment  includes  carburetor 
air  heater,  nose  cowling,  tool  kit  and  exhaust 
manifold,  complete.  Spark  plugs  are  placed 
on  the  sides  of  the  cylinder  head  to  give 
uniform  spark  plug  temperatures.  The 
crankshaft  is  carried  in  roller  bearings  and 
is  of  two  pieces  for  use  of  a  solid  master 
rod.    The  cam  is  ball  bearing  mounted. 


CURTISS-WRIGHT 
CYCLONE  R-I750-EG 

Wright  Aeronautical  Corporation 
Paterson,  New  Jersey 

Specifications:  Length  overall  (less 
starter),  46  11/16  inches.  Diameter  over- 
all, 54  11/16  inches.  Mounting  bolt  circle, 
2iy%  inches.  Bore,  6  inches.  Stroke, 
6.875  inches.  Displacement,  1,750  cubic 
inches.  Weight  dry  (less  hub  and  starter), 
920  pounds  with  2  to  1  ratio ;  895  pounds 
with  1.58  to  1  ratio.  Fuel  consumption,  .55 
pounds  per  brake  horsepower  per  hour.»Oil 
consumption,  .035  pounds  per  brake  horse- 
power per  hour. 

The  Wright  Cyclone  R-1750-EG  is  a  nine- 
cylinder  four-cycle  air-cooled  static  radial 
aircraft  powerplant  developing  525  horse- 


CURTISS-WRIGHT 

WHIRLWIND  300-GEARED  R-975-EG 

Wright  Aeronautical  Corporation 
Paterson,  New  Jersey 


The  pistons  are  of  the  trunk  type,  alu- 
minum casting,  product  of  Wright.  There 
are  four  compression  rings  per  cylinder, 
manufactured  by  U.  S.  or  American  Ham- 
mered. The  cylinder  heads  are  aluminum 
casting,  Wright. 

The  cylinder  barrels  are  chrome-nickel 
steel  forgings,  Wright.  The  crankcase  is 
aluminum  casting,  Wright. 

Equipment  includes  the  new  "E"  type 
cylinder  heads  with  spark  plug  coolers,  in- 
tegral cast  rocker  support  boxes,  tangen- 
tial manifold  and  supercharger  centrifugal 
band  type  clutch. 


power  at  1,900  revolutions  per  minute.  Com- 
pression ratio  is  5.1.  Dual  Scintilla  mag- 
netos are  provided.  Carburetor  is  Strom- 
berg. The  lubrication  system  is  full  pres- 
sure and  dry  sump.  There  are  two  valves 
per  cylinder,  one  intake  valve  and  one  ex- 
haust valve,  Thompson  or  Rich.  The  pro- 
peller drive  is  geared  2  to  1  ratio  or  1.58  to 
1  ratio.  The  starter  provided  for  is  Eclipse 
hand  inertia  or  hand  and  electric  inertia. 

The  pistons  are  aluminum  casting,  trunk 
type,  made  by  the  Wright  company.  There 
are  five  piston  rings  per  piston,  U.  S.  or 
American  Hammered.  The  cylinder  heads 
are  aluminum  casting,  Wright.  The  cylin- 
der barrels  are  chrome-nickel  steel  forg- 
ings, sleeve  type,  Wright.  The  crankcase, 
made  by  Wright,  is  aluminum  casting. 

Equipment  includes  new  "E"  type  cylin- 
der heads  with  spark  plug  coolers,  and  in- 
tegral cast  rocker  support  boxes. 


MacCLATCHIE 

PANTHER 

MacClatchie    Manufacturing  Company 
Compton,  California 

Specifications:  Length  overall  (less 
starter),  36%  inches.  Diameter  overall,  36 
inches.  Mounting  bolt  circle,  I7y2  inches. 
Bore,  4y2  inches.  Stroke,  5  inches.  Dis- 
placement, 612.25  cubic  inches.  Weight  dry 
(less  hub  and  starter),  458  pounds. 

The  MacClatchie  Panther  is  a  seven- 
cylinder  four-cycle  air-cooled  radial  L-head 
aircraft  powerplant  developing  150  horse- 
power at  1,900  revolutions  per  minute.  Com- 
pression ratio  is  5.1.  Dual  Scintilla  mag- 
netos and  a  single  Stromberg  carburetor 
are  provided  as  standard  equipment.  The 
brication  system  is  of  the  pressure  type, 


dry.  There  is  one  intake  valve  and  one 
exhaust  valve  per  cylinder,  tulip  type.  The 
propeller  drive  is  direct.  Starter  is  pro 
vided  for. 

The  pistons  are  die  cast,  aluminum  alloy 
with  three  compression  rings  and  one  oil 
ring.  The  cylinder  heads  are  Y  aluminum 
alloy,  screwed  and  shrunk  on  forged  steel 
barrels,  finned  to  provide  for  even  cooling 
throughout.  The  spark  plugs  are  counter- 
sunk into  the  port  plugs.  The  crankcase  is 
four  section,  aluminum  alloy.  The  crank- 
shaft is  two  piece,  S.A.E.  30  spline.  The 
sections^  are  joined  together  with  a  taper 
and  spline.  The  cam  is  four  lobe,  single 
track  Nitralloy  steel,  nitrited,  ground  and 
riveted  to  cam  gear.  Cam  countershaft  is 
so  placed  that  the  motor  may  be  re-timed 
without  dismantling.  The  master  rod  as- 
semblv  is  nickel  steel,  I-section  master  rod 
and  six  drop  forged  tubular  link  rods. 
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This  Goodrich  Low 
Pressure  Tire  has 
cushioned  thousands 
of  vertical  landings 
— will  cushion  thou- 
sands more. 


IT  DOESN'T  EVEN  MAR  THE  TURF 


this  Autogiro  equipped  with  Goodrich 
LOW  PRESSURE  TIRES 


3000  pounds  of  airplane  pause  lightly  in  mid-air.  Five  thousand  feet  below 
lies  a  golf  course — a  mere  green  patch  in  the  sunlight.  For  a  moment  the 
plane  hovers.  Then  slowly — slower  than  a  man  in  a  parachute — this  new 
miracle  of  the  air  descends.  Settles  to  earth  so  gently  you're  hardly  aware 
of  the  landing.  A  light  bounce — a  recoil — it  doesn't  even  mar  the  turf! 
That's  Autogiro . . .  Autogiro  equipped  with  Goodrich  Low  Pressure  Tires. 

Goodrich  Low  Pressure  Tires  are  fit  companions  to  this  latest  aeronau- 
tical triumph.  In  them  Pitcairn  Aircraft,  Incorporated,  has  found  the  same 
rugged  dependability — the  same  extra  margin  of  safety  that  make  Goodrich 
Low  Pressure  Tires  the  first  choice  of  airmen  everywhere. 


Autogiro,  the  newest  miracle  of 
the  air,  chooses  Goodrich  Low 
Pressure  Tires. 


RUBBER    FOR  AIRPLANES 

cAnother  B.  F.  Goodrich  Product 
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DEMONSTRATION  FLIGHTS  OF  THE 
NEW  NB  TRAINER 

By  Jack  Whitaker 


T  NTERESTING  demonstration  flights  of 
A  the  new  two-place  side-by-side  trainer 
produced  by  the  Nicholas  Beazley  Airplane 
Company,  Inc.,  of  Marshall,  Missouri,  have 
demonstrated  the  unique  flying  characteris- 
tics of  this  new  production  job. 

With  the  stick  in  neutral  position  and  held 
there  by  a  special  stabilizing  device  which 
is  incorporated  in  the  control  system,  the 
NB  Trainer  in  calm  air  will  take  itself  off 
with  the  engine  turning  at  from  2,000  to 
2,300  revolutions  per  minute.  In  calm  air  it 
will  take  itself  off  without  attention  from 
the  pilot.  After  gaining  altitude  and  with 
power  at  cruising  speed  in  calm  air,  the  sta- 
bilizing adjusting  device  may  be  set  so  that 
the  ship  flies  hands  and  feet  off  for  any 
length  of  time.  Left  and  right  banks  can 
be  made  with  rudder  only,  without  touching 
the  stick.  From  level  flight  at  cruising  speed 
it  is  possible  to  climb  and  dive  by  leaning 
slightly  forward  or  backward  in  the  cockpit. 
Pulling  the  ship  up  into  a  stall  and  holding 
it  there,  the  ailerons  still  give  control  even 
into  complete  stall  and  after  the  nose  drops. 
The  nose  drops  gradually  and  comes  out 
at  five  or  seven  degrees  below  the  horizon, 
recovering  immediately.  After  the  ship  has 
been  stalled  and  the  nose  drops  it  is  not  nec- 
essary to  dive  and  gain  flying  speed  in  order 
to  regain  control ;  it  has  control  throughout 
this  entire  operation.  Furthermore,  during 
this  maneuver  it  does  not  lose  altitude  to 
an  appreciable  extent,  nor  does  it  mush  con- 
siderably. The  only  time  the  ship  loses  alti- 
tude is  for  a  short  period  while  the  nose  is 
dropping  from  complete  stall  to  level  flight 
position. 

When  the  ship  is  put  into  a  nose  high 
slip  position,  crossing  the  controls  and  di- 
minishing power  until  the  nose  would  nor- 
mally drop  off  into  a  spin,  no  spin  results, 
but  the  ship  slips  out  sideways  and  comes 
out  level.  This  occurs  in  either  left  or  right 


maneuver  of  this  type.  Next  when  the  ship 
is  pulled  to  the  top  of  a  stall  and  a  wing 
dropped,  the  nose  drops  as  before  and  the 
ship  comes  out  into  a  slight  bank  on  the 
side  of  the  down  wing,  but  does  not  fall 
off  into  a  spin.  This  may  also  be  tried  on 
the  opposite  side  with  the  same  result.  In  a 
wing-over,  releasing  controls  at  the  top  of 
the  maneuver  after  the  reverse  is  started, 
we  find  that  the  ship  levels  itself  out  in  po- 
sition to  regain  normal  level  flight  Bringing 
the  job  around  into  a  loop  with  only  suffi- 
cient power  to  come  around  the  top,  we  find 
that  at  the  top  of  the  loop  we  have  as  much 
control  here  as  we  do  in  level  flight.  A 
short  flip  loop  can  be  accomplished  quickly 
and  with  no  undue  strain  on  the  ship. 

We  find  it  impossible  to  hold  the  ship 
in  a  spin  more  than  one  and  one-half  to  two 
turns.  Leaving  the  controls  alone,  the  ship 
will  not  spin  at  all  from  any  stall  position ; 
to  get  into  a  spin  it  is  necessary  to  force  the 
ship  deliberately  into  it.  If  the  controls  are 
released  as  soon  as  the  ship  gets  into  the 
spin,  it  will  come  out  of  its  own  accord. 
This  has  been  tried  from  various  angles  and 
positions  to  be  certain  there  is  no  trick  about 
it  and  that  the  ship  will  not  get  into  a  spin 
and  wind  up  tightly  in  some  peculiar  posi- 
tion. After  repeated  efforts  in  both  right  and 
left  spins,  it  has  been  found  that  the  ship 
will  not  stay  in;  it  is  difficult  even  to  get 
the  ship  into  the  beginning  of  a  spin. 

At  a  thousand  feet  or  so  after  cutting 
down  the  power  to  idling  speed,  it  is  possi- 
ble to  pull  the  stick  back  and  float  around. 
By  adjusting  the  stabilizing  unit  during  this 
maneuver  we  find  that  the  tail  drops  slightly 
and  that  under  certain  conditions  the  ship 
acts  much  like  a  sailplane  and  is  supported 
by  updrafts  of  air  currents.  When  we  have 
a  fifteen  or  twenty-mile  wind  and  can  nose 
into  it  over  the  edge  of  the  town  or  when 
the  wind  comes  off  the  prairies  and  strikes 


the  trees  and  buildings,  we  can  maintain  al- 
titude indefinitely.  From  our  field,  which  is 
three  miles  south  of  town,  we  have  flown 
several  times  above  our  city  at  about  3,000 
feet  for  a  period  of  from  four  to  ten  min- 
utes' duration,  maintaining  our  altitude 
throughout.  Neutralizing  the  stabilizing 
unit,  we  drift  back  to  the  field  from  2,500 
feet  to  3,000  feet.  Arriving  over  the  hangar 
with  several  hundred  feet  to  spare  and  re- 
setting the  control  with  tail  down  position, 
we  proceed  to  interest  the  ground  crew  by 
making  350-degree  flat  turns  down  wind, 
tail  down,  in  what  is  from  the  ground  ap- 
parently a  stall  position,  without  any  ten- 
dency to  fall  off.  Then  to  prove  the  control 
at  this  speed  we  wiggle  the  tail  with  the 
rudder  and  wag  the  wings  while  still  in  the 
tail  down  or  stall  position.  We  have  abso- 
lute control  of  the  plane  during  this  maneu- 
ver. Releasing  our  adjustment  to  nose  down 
slightly  and  circling  the  field  slowly  again, 
we  come  in  for  a  landing  in  a  small  space 
in  front  of  the  hangar. 

This  being  accomplished,  we  take  the  ship 
off  again  into  a  stall  climb  as  soon  as  tail 
is  up.  We  then  bring  the  ship  around  the 
field  and  into  a  landing  position,  but  in- 
stead of  landing  this  time,  when  about  six 
feet  from  the  ground  the  stabilizing  control 
unit  is  again  set,  dropping  the  tail  down, 
the  engine  is  throttled  down  to  about  1,000 
revolutions  per  minute,  the  field  is  crossed 
at  about  IS  miles  per  hour  with  the  tail  skid 
almost  touching  and  the  ship  in  an  almost 
stall  position.  This  can  be  repeated  as  many 
times  as  desired  and  during  this  maneuver 
the  stick  may  be  flexed  and  the  wings 
wagged,  showing  that  the  ship  is  still  in  pos- 
session of  lateral  and  longitudinal  control. 

From  an  altitude  of  1,500  feet  above  the 
field  the  ship  has  been  landed  vertically  sev- 
eral times,  without  damage.  Its  rate  of  de- 
scent has  not  yet  been  measured,  but  it  ap- 
pears to  be  as  slow  as  a  parachute.  All  of 
the  above  maneuvers  with  the  NB  Trainer 
were  accomplished  by  a  capable  pilot,  but  the 
ship  has  been  handled  by  an  inexperienced 
pilot,  under  the  supervision  of  an  instructor 
(the  seating  arrangement  is  side-by-side) 
and  with  plenty  of  altitude  the  student  has 
attempted  to  get  the  ship  into  trouble. 


powered  with  Radial  Air-Cooled  engine,  showing  folding  wings  for  easy   ground  transportation 
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TT  7"HEN  a  pilot  opens  the  throttle  quick- 
"  *  ly,  he  wants  smooth   and  positive 
acceleration.  It  is  his  greatest  factor  of  safety 
in  many  tight  situations. 

Temporary  enrichment  of  mixture  required 
for  such  acceleration  is  automatic  with 
Stromberg  Aircraft  Carburetors.  That's  why 
so  many  good  pilots  prefer  them.  The  accel- 
erating pump,  for  use  on  engines  which 
require  a  large  accelerating  charge  for  cold 
weather  operation,  is  a  new  and  exclusive 
Stromberg  construction.  It  gives  a  positive 
and  definite  accelerating  charge,  under  all 
conditions,  regardless  of  the  situation  exist- 
ing in  the  carburetor.  This  charge  is  delivered 
in  a  momentary  spurt  of  fuel  followed  by  a 
sustained  discharge,  lasting  several  seconds. 

Stromberg's  background  represents  22  years 
of  experience  and  research.  Perhaps  their 
engineers  can  be  of  service  to  you. 


h»  ^Stromberg 
*  4  Carburetors 

S  TjR  ojvlbe  r.  g   carburetor,  company 

SUBSIDIARY  OF  BfcNDIX  AVIATION  CORPORATION 
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RECENT  PATENTS 


THE  following  patents  of  interest  to 
readers  of  Aero  Digest  recently 
were  issued  from  the  United  States 
Patent  Office.  Copies  thereof  may  be  ob- 
tained from  R.  E.  Burnham,  patent  and 
trade-mark  attorney,  1343  H  Street,  N.W., 
Washington,  D.  C,  at  the  rate  of  20c  each. 
State  number  of  patent  and  name  of  inventor 
when  ordering. 

Adustable  engine  for  aircraft.  Thomas 
F.  Hamilton,  Milwaukee,  Wis.,  assignor  to 
Hamilton  Standard  Propeller  Corp.,  West 
Homestead,  Pa.    (No.  1,806,680.) 

Detachable  joy  stick  for  aeroplanes. 
Charles  F.  Seaton,  Elyria,  Ohio.  (No. 
1,806,716.) 

Gun-mount  for  aircraft.  William  Wait, 
Jr.,  Garden  City,  N.  Y.,  assignor  to 
Clarence  M.  Vought,  Great  Neck,  N.  Y. 
(No.  1,806,724.) 

Shock-absorbing  landing  strut  for  aero- 
planes. Friederika  Kunderd,  Elkhart 
Couaty,  Ind.    (No.  1,806,807.) 

Aeroplane.  Joseph  Preatka,  New  York, 
N.  Y.    (No.  1,806,822.) 

Mechanism  for  supplying  fluids  from  one 
airship  to  another  while  in  flight.  Jennie 
Ullendorff,  Portland,  Ore.   (No.  1,806,833.) 

Mechanism  for  supplying  fluids  from  one 
airship  to  another  while  in  flight.  Jennie 
Ullendorff,  Portland,  Ore.    (No.  1,806,834.) 

Aeroplane.  Wister  P.  Bott,  Homer,  La. 
(No.  1,806,870.) 

Wing  control  for  aircraft.  Benjamin  F. 
Aldrich,  Milwaukee,  Wis.    (No.  1,806,927.) 

Propeller-hub.  John  W.  Smith,  Phila- 
delphia, Pa.    (No.  1,807,179.) 

Safety  braking  mechanism  for  airplanes. 
Wayne  Buerer,  Reno,  Nev.  (No.  1,807,194.) 

Construction  of  aeroplanes.  Victor  Ehmig, 
La  Garenne  Colombes,  France.  (No.  1,807,- 
203.) 

Helicopter.  Ralph  Tarshis,  Brooklyn, 
N.  Y.    (No.  1,807,353.) 

Heater  for  propellers.  William  Waters, 
Boston,  Mass.     (No.  1,807,359.) 

Aeroplane  air  station.  Joseph  Olaszy, 
Linden,  N.  J.    (No.  1,807,429.) 

Airship.  Hiram  P.  Miner,  Mission 
Ridge,  S.  Dak.    (No.  1,807,542.) 

Airship.  John  C.  Schleicher,  New  York, 
N.  Y.  (1,807,710). 

Aircraft,  including  seat  for  same.  Igor 
Sikorsky,  College  Point,  N.  Y.  (1,807,939). 

Airplane  and  method  of  making  same. 
Ralph  H.  Upson,  Detroit,  Mich.  (1,807,946). 

Aeroplane.  Wiliam  R.  Reed,  Baltimore, 
Md.  (1,808,005). 

Airship.  George  G.  Duering,  Fort  Bliss, 
Tex.  (1,808,132). 

Airplane  control.  Roland  Chilton,  Key- 
port,  N.  J.,  assignor  to  Aeromarine  Plane  & 
Motor  Co.,  same  place.  (1,808,342). 

Control  for  airplanes.  Michael  H.  Depue, 
Homer,  111.  (1,808,344). 

Airplane  engine.  James  M.  Royal,  Villa 
Park,  111.  (1,808,380). 

Aircraft  power  generating  system.  Con- 
stantine  A.  Serriades,  Chicago,  Illinois. 
(1,808,439). 

Aeroplane  wing.    Gerald  L.  Huiskamp, 

Keokuk,  Iowa.  (1,808,464). 


Aeroplane.  Alexander  Smith,  Pittsburgh, 
Pa.,  and  John  Schmidt,  New  York,  N.  Y. 
(1,808,688). 

Airplane  automatic  control.  Albert  E. 
Elsea,  East  St.  Louis,  111.  (1,808,771). 

Propeller.  Ole  Fahlin,  Sioux  City,  Iowa. 
(1,808,888). 

Flying  machine.  Frank  Steinmann,  sr., 
De  Soto,  Mo.  (1,808,908). 

Steering  gear  for  airships.  Jesse  D.  Lang- 
don,  Los  Angeles,  Calif.  (1,808,991). 

Airplane.  Royall  H.  Royster,  Oxford, 
N.  C.  (1,808,996). 

Non-sinkable  aeroplane  body.  Louis  Nycz, 
Binghamton,  N.  Y.  (1,809,061). 

Supporting  means  for  hangar  doors.  Don- 
ald E.  Willard,  Danville,  111.  (1,809,093). 

Driving  gear  for  airships  of  the  rigid  type. 
Johann  Schuette,  Lichterfeldeost,  Germany. 
(1,809,220). 

Aircraft.  Max  B.  Pupp,  Souderton,  Pa. 
(1,809,253). 

Propulsion  of  aircraft.  Robert  H.  God- 
dard,  Worcester,  Mass.  (1,809,271). 

Hull  for  aircraft.  John  M.  Miller,  New 
Brunswick,  N.  J.  (1,809,306). 

Propeller  for  driving  and  stabilizing  air- 
craft. Andrew  C.  Pereboom,  Los  Angeles, 
Calif.  (1,809,424). 

Airship.  Matthew  M.  Egan,  Fort  Worth, 
Tex.  (1,809,680). 

Wing  structure  for  aircraft  and  the  like. 
George  Miller,  Chicago,  111.  (1,809,721). 

Airfoil.  Harry  H.  Semmes,  Chevy  Chase, 
Md.,  assignor  to  Bendix  Aviation  Corp., 
New  York,  N.  Y.  (1,809,913). 

Airplane  control.  Earl  D.  Hilburn,  Oak- 
land, Calif.  (1,809,936). 

Landing  gear  for  aeroplanes.  Waldemar 
Miller,  New  York,  N.  Y.  (1,810,054). 

Flying  machine.  Rodrigo  M.  Smyth,  San 
Jose,  Costa  Rica.  (1,810,114). 

Flying  machine.  John  W.  Fry,  Struthers, 
Ohio.  (1,810,136). 

Automatic  propeller  control.  James  E. 
Carol,  Los  Angeles,  Calif.  (1,810,159). 

Aeroplane.  Angel  Mateo,  Santiago,  Do- 
minican Republic.  (1,810,182). 

Airplane.  Harold  A.  Hicks,  Detroit, 
Mich.,  assignor  to  Ford  Motor  Co.,  Dear- 
born, Mich.  (1,810,244). 

Appliance  for  the  automatic  determina- 
tion of  the  range  factors  for  combating  air- 
craft with  guns  having  two  or  three  axes 
and  mounted  on  moving  platforms.  Leopold 
Schmidt,  The  Hague,  Netherlands.  (1,810,- 
298). 

Parachute.  Albert  Lehmann,  Brooklyn, 
N.  Y.  (1,810,488). 

Aviator's  helmet.  Edmund  T.  Allen, 
Seattle,  Wash.,  assignor  to  Boeing  Airplane 
Co.,  same  place.  (1,810,549). 

Aeroplane  safety  landing  device.  Andrew 
Bochak,  Bobtown,  Pa.  (1,810,550). 

Adjustable  rotor  for  aeroplanes  and  heli- 
coptor  rotors.  Frederick  Wander,  jr.,  New 
York,  N.  Y.  (1,810,584). 

Aeroplane.  Heraclio  Alfaro,  East  Cleve- 
land, Ohio.  (1,810,693). 

Aeroplane.    Daniel  B.  Gish,  Worcester, 
Mass.  (1,810,762). 
Aeroplane  propeller.  Clyde  Byer,  Marion, 


Ind.  (1,811,000). 

Parachute  skirt  delater.  Edward  L.  Hoff- 
man, Dayton,  Ohio.  (1,811,050). 

Expansion  device  for  diagonals  and  bulk- 
head wires  (of  airships).  Otto  Geisler  and 
George  W.  Seth,  Chicago,  111.  (1,811,122). 

Steering  control  for  aeroplanes.  Arthur 
G.  Petersen,  Brooklyn,  N.  Y.  (1,811,149). 

Landing  gear  for  aircraft.  Alexander  Pro- 
cofieff-Seversky,  New  York,  N.  Y.  (1,811,- 
152). 

Airship.  George  D.  Hazard,  Chicago,  111. 
(1,811,196). 

Airplane  landing  brake.  Samuel  C.  Irving, 
Berkeley,  Calif.  (1,811,199). 

Aircraft  with  rotative  wings.  Juan  de  la 
Cierva,  Madrid,  Spain,  assignor  to  Auto- 
giro  Co.,  Philadelphia,  Pa.  (1,811,303). 

Airplane.  Rene  A.  A.  Couzinet,  Paris, 
France.  (1,811,304). 

Control  members  of  an  airplane.  Rene  A. 
A.  Couzinet,  Paris,  France.  (1,811,305). 

Aircraft  landing  and  releasing  apparatus. 
Woldemar  Kiwull,  Riga,  Lativa.  (1,811,- 
321). 

Wind  tunnel  for  testing  airplanes.  Dimitry 
E.  Olshevsky,  Milford,  Conn.  (1,811,364). 

Aircraft.  Carl  B.  Harper,  Washington, 
D.  C.  (1,811,390). 

Airplane  propulsion  device.  Sam  R. 
Smith,  South  Bend,  Ind.  (1,811,441). 

Handling  carriage  for  stowing  airplanes. 
Grover  Loening,  New  York,  N.  Y.  (1,811,- 
510). 

Flying  boat.  Grover  Loening,  New  York, 
N.  Y.  (1,811,550). 

Handling  carriage  for  airplane  bodies. 
Grover  Loening,  New  York,  N.  Y.  (1,811,- 
551). 

Self-rotating  air  screw  for  the  aerody- 
namic brakage  of  aeroplanes  and  the  like. 
Giovanni  Serragli,  Florence,  Italy.  (1,811,- 

867). 

Airplane.  Thomas  Dugan,  Wichita,  Kans. 
(1,812,143). 

Retractable  landing  gear  for  flying  ma- 
chines. George  E.  McCrea,  San  Francisco, 
Calif.  (1,812,211). 

Mobile  mooring  apparatus.  Jose  A.  Gar- 
cia, Los  Angeles,  Calif.  (1,812,237). 

Pontoon  for  seaplanes  and  like  bodies. 
John  Hone,  Flin  Flon,  Manitoba,  Canada. 
(1,812,265). 

Detachable  floating  compartment  for 
aeroplanes.  Louis  Bleriot,  Paris,  France. 
(1,812,317). 

Safety  propeller.  Karl  Schapel,  North 
Hollywood,  Calif.  (1,812,451). 

Trihydro  dirigible  and  airplane.  Van  E. 
Edwards,  Springfield,  111.  (1,812,627). 

Releasing  device  for  mail  bags.  Julius  L. 
de  Give,  Atlanta,  Ga.  (1,812,688). 

Aeroplane  landing  gear.  George  E.  F. 
Hickox,  Providence,  and  William  T. 
Mitchell,  Central  Falls,  R.  I.  (1,812,698). 

Device  for  releasing  shells  in  aircraft. 
Per  Slinde,  Kjeller,  Norway.  (1,812,759). 

Aircraft  or  other  brake.  Corydon  W. 
Sexton,  Fayetteville,  N.  C.  (1,812,806).  §1 

Propeller.  Willem  P.  van  Lammeren, 
Voorschoten,  Netherlands.  (1,812,814). 

Propeller  spinner  for  aircraft  engines. 
Ben  G.  Parsons,  Houston,  Tex.,  assignor  to 
Hurricane  Motor  Co.,  same  place.  (1,812,- 
831). 


TP  HE  winter  of  1896  had  been  a  hard 
*  one  on  the  residents  of  Steamboat 
Springs,  Routt  County,  Colorado — a  little 
town  some  96  miles  from  a  railroad.  The 
snows  had  isolated  those  hardy  settlers,  the 
frost  had  nipped  them,  the  winds  had  buf- 
feted them,  the  rains  had  soaked  them.  Any 
tough  condition  Nature  had  to  hand  them, 
she  had  passed  along,  and  spared  them 
nothing.  Now,  however,  it  was  spring,  and 
hope  was  welling  in  the  heart  of  Rancher 
McClelland,  a  pioneer  of  those  parts.  Na- 
ture, he  concluded,  had  done  her  worst  to 
him,  and  now  would  give  him  the  boon  of 
warm  days  and  quiet  nights. 

The  warm  days  arrived  in  due  course, 
but  the  quiet  nights  never  materialized,  for 
on  this  hardy  rancher  and  his  wife  de- 
scended one  day  in  early  April,  a  minia- 
ture disaster  in  the  form  of  a  warm,  wet, 
wailing  bundle  later  to  be  known  as  Ger- 
ald Hunt  McClelland — because  as  soon  as 
he  could  crawl  they  had  to  Hunt  for  him. 
Of  course,  I  get  this  from  the  local  history 
of  those  parts,  for  when  Jerry  McClelland 
was  born  I  was  farming  along  the  water- 
front of  Boston,  sowing  wild  oats.  This  was 
shortly  before  the  Spanish-American  war, 
which,  I  understand,  was  fought  practically 
unassisted  by  a  gentleman  named  Roosevelt. 
He  afterwards  published  a  history  of  that 
war  under  the  title,  'Alone  in  Cuba."  But 
we're  getting  away  from  the  point. 

Jerry  Hunt  McClelland  was  more  or 
less  educated  in  various  boarding  schools 
in  the  effete  East,  under  the  slightly  deluded 
impression  that  he  would  pick  up  a  little 
Old-World  culture.  In  1913  he  writes  me: 
"Spent  the  summers  herding  cattle,'  so  you 
can  see  what  progress  he  made  in  the  high- 
er learning.  When  Jerry  was  ten  years 
old  his  father  put  him  to  work  during  the 
summer  on  his  ranch,  called  the  Two-Bar, 
which  seems  an  appropriate  start  for  a 
pilot.  This  ranch  was  one  bar  ahead  of 
Sam  Metzger's.  Here  Jerry  stayed  for 
eight  years,   building   up   his  constitution, 
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and  laying  the  girders  for  that  massive 
framework  which  today  towers  into  the 
skies  with  all  the  impressive  majesty  of 
Primo  Camera.  I'm  sorry  I  haven't  a  pho- 
tograph of  the  complete  Jerry  McClelland, 
but  after  all  there  are  limits  to  a  camera, 
so  we  must  be  content  with  the  head  alone. 
This  gives  only  a  slight  indication  of  the 
rest  of  the  massive  structure,  which  about 
the  middle  stories  is  bulged  out  in  a  sort 
of  NACA  cowling  effect. 

However,  we're  getting  slightly  ahead 
of  our  subject,  who  on  the  seventh  of  April. 
1917,  exactly  21  years  after  he  had  been 
born,  enlisted  in  the  Navy  on  the  very  day 
the  United  States  entered  the  war  that 
turned  out  to  be  so  helpful  to  Uncle  Tony 
Fokker.  The  rough  young  rancher  was 
examined  and  instantly  shipped  to  Massa- 
chusetts Institute  of  Technology  at  Bos- 
ton, for  polishing.  Here  he  was  put  through 
the  Ground  School  and  given  a  Boston  ac- 
cent with  which  to  terrorize  the  enemy. 
One  of  the  polishers  of  those  early  days 
was  Professor  Edward  P.  Warner,  later  to 
rise  to  the  dizzy  heights  occupied  by  an 
Assistant  Secretary  of  the  Navy.  The  Pro- 
fessor wrestled  with  this  rough  youth  from 
the  great  open  spaces  and  in  a  jiffy  had 
turned  him  into  the  cultured  gentleman  we 
know  today  as  Mr.  McClelland. 

Jerry  probably  entered  the  Navy  with 
the  intention  of  battling  for  his  country,  but 
apparently  the  Navy  felt  that  inflicting  up- 
on the  enemy  a  warrior  of  Jerry's  un- 
doubted capacity  might  be  classed  as  an 
atrocity.  Anyhow,  they  never  got  cruel 
enough  to  send  a  gladiator  like  Jerry  over 
— perhaps  fearing  that  he  might  fall  on  a 
few  Germans  and  crush  them — so  he  spent 
the  war  very  peaceably  at  Pensacola  and 
Miami  as  a  flight  instructor  and  patrol 
pilot.  Just  what  he  patrolled,  I  don't  know. 
But  if  sun-bathing  on  the  roofs  of  Miami 
apartment  houses  was  the  vogue  in  those 
days,  I  have  my  own  ideas.  On  the  Miami 
front  he  fought  until  March,  1919,  leaning 
on  the  good  old  taxpayers  until  the  very 
last,  when  he  was  hurled  out  into  civilian 
life  to  shift  for  himself. 

I  hate  to  chronicle  what  he  did  in  order 
to  survive,  for  I  like  to  tell  only  the  best 
about  a  man.  But  truth  compels  me  to  state 
that  for  a  year  he  sold  DH  6's  and  OX- 


S's,  for  which  by  now  he  has  been  prac- 
tically forgiven.  Besides,  he  must  have  en- 
dured a  lot  of  suffering  selling  DH  6's,  so 
we  should  not  think  too  unkindly  of  him. 
He  worked  at  this  nefarious  trade  for  the 
United  Aircraft  Corporation,  and  later  for 
the  Continental  Aircraft  Co.,  under  Stan- 
ley Knauss,  general  sales  manager,  who 
also  must  have  much  to  answer  for.  He 
covered  the  territory  east  of  the  Missis- 
sippi to  the  Atlantic  Coast.  Nobody  in  that 
unfortunate  section  was  safe  from  Jerry 
and  his  DH  6's.  In  fact,  he  is  solely  re- 
sponsible for  the  tremendous  muscular  de- 
velopment of  pilots  whom  he  inveigled  into 
wrestling  with  those  DH  6  controls,  one 
of  whom  afterwards  became  a  bull-dogger, 
because  it  was  easier  to  turn  a  full-grown 
bull  on  its  back  than  it  was  to  do  a  tight 
spiral  in  a  Sensitive  Six. 

From  1921  to  '23  Jerry  barnstormed  the 
middle  west,  forcing  the  residents  to  take 
to  the  cyclone  cellars,  until  a  kind  Provi- 
dence permitted  him  to  crack  up  his  ship, 
when  the  people  got  some  rest.  For  two 
years,  minus  the  money  to  get  a  new  ship, 
Jerry  was  a  member  of  the  Gorilla  Club. 
He  joined  at  Wichita,  Kansas,  where  a 
small  circus  was  playing— and  as  there  are 
today  many  transport  pilots  who  are  mem- 
bers of  the  Gorilla  Club,  I  may  as  well  tell 
you  how  the  Club  was  formed. 

Jerry  went  to  the  circus  manager,  said 
he  needed  work  and  would  do  anything  ex- 
cept carry  water  for  the  elephants.  "I've 
only  one  position  open,"  said  the  manager. 
"Our  gorilla  died  last  week,  and  we've  dried 
the  hide.  If  you  want  to  crawl  into  it  and 
do  a  gorilla  act,  I'll  hire  you."  Well,  being 
an  air  pilot,  Jerry  needed  employment,  so 
he  donned  the  hide,  got  in  a  cage,  howled, 
leaped  about,  and  successfully  impersonated 
a  gorilla. 

Late  at  night,  after  he  had  fallen  asleep, 
the  door  of  his  cage  clanged  open,  he 
awakened,  and  found  to  his  consternation 
that  they  were  shoving  a  full-grown  lion 
in  with  him.  Horrified,  Jerry  leaped  up 
and  clung  to  the  higher  bars  of  his  cage, 
yelling  for  help.  "Keep  quiet,"  growled 
the  lion.  "Do  you  think  you're  the  only 
pilot  out  of  a  job?"  The  membership  of  the 
Gorilla  Club  has  grown  by  leaps  and 
bounds. 

In  1925  he  had  made  enough  as  a  gorilla 
to  organize  the  Airport  Development  Com- 
pany with  another  gorilla.  Later  he  joined 
Coxey's  Army,  which  was  taken  over  com- 
plete by  the  Curtiss- Wright  Buying  Serv- 
ice. From  this  magnanimous  benefit  asso- 
ciation he  skidded  on  the  first  bright  day 
in  June,  1930,  and  shot  into  the  midst  of 
that  vast  multitude  known  as  the  Curtiss- 
Wright  Alumni  Association,  upon  whom 
manna  from  Heaven  no  lon/rer  descends. 
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He  is  now  District  Manager  of  the  Na- 
tional Airport  Engineering  Company,  Lim- 
ited, a  division  of  William  E.  Arthur,  with 
offices  in  the  Schofield  Building,  Cleveland, 
Ohio,  where  old  bills  from  the  gorilla  days 
may  find  him.  He  was  a  recent  visitor  to 
my  country  estate,  Cesspool  Villa,  at 
Malaria-by-the-Sea,  Long  Island.  What  he 
did  to  a  roast  chicken  leads  me  to  con- 
clude that  even  to  this  day  he  is  earnestly 
engaged  in  catching  up  on  the  privations  of 
the  meals  he  missed  during  the  old  gorilla 
days.  If  you're  building  an  airport,  don't 
forget  Jerry  McClelland.  He's  an  expert 
on  runways,  and  if  he's  short  a  steam 
roller  he  simply  rolls  over  and  over  and 
packs  the  material  personally. 


ON  December  20,  1900,  he  was  born. 
On  March  28,  1929,  he  broke  the 
world's  solo  endurance  record:  time, 
thirty-five  hours,  thirty-three  minutes.  On 
June  2,  1929,  he  broke  the  world's  altitude 
record  for  commercial  airplanes,  gaining  an 
altitude  of  26,600  feet.  On  July  4,  1928,  he 
started  on  a  good-will  tour  of  the  United 
States,  stopping  at 

^^^^^^^/^       towns  iri  forty-two 

ing    for  twenty- 
Martin  Jensen        eiSht   hours  and 
sixteen  minutes 
over  2,490  miles  of  the  wet  Pacific  Ocean. 

Those  are  the  high  spots  in  the  life  of 
Martin  Jensen.  I  wrote  him  for  his 
biography,  as  he's  a  member  of  our  Na- 
tional Air  Pilots'  Association,  some  of  whose 
life  histories  I  am  running  at  this  time. 
Now,  here's  a  pilot  who  has  had  as  color- 
ful a  life  as  any  in  aviation,  and  whose 
biography  should  read  like  a  romance.  Yet 
Martin  sits  down  and  gives  me  three  sheets 
of  dates  and  cold  facts!  What  are  you  go- 
ing to  do  with  a  fellow  like  that?  Not  a 
word  about  how  he  felt  on  that  long  hard 
grind  across  the  Pacific;  not  a  word  about 
how  the  world  looked  from  five  miles  high ; 
not  a  syllable  about  how  he  felt  flying  all 
alone  for  thirty-five  hours  without  sleep.  It 
iust  seems  that  the  fellow  who  can  do  those 
things  can't  write  about  them — and  the  fel- 
low who  could  write  about  them  can't  do 
them.  I,  for  instance,  who  to  save  my  life 
couldn't  stay  awake  thirty-five  hours,  could 
write  a  short  novel  on  how  I  felt  staying 
awake  thirty-five  hours,  unless  I  fell  asleep 
writing  it.  And  if  I  climbed  five  miles  in 
an  airplane  I'd  at  least  get  an  article  out 
of  it — and  refer  to  it  every  now  and  then 
to  jog  your  memory.  And  if  I  ever  got 
careless  enough  of  my  hide  to  tote  it  across 
the  Pacific  in  an  airplane,  the  trip  would 


be  good  for  a  serial  running  ten  weeks.  But 
this  distressing  Jensen  who  has  done  all 
of  those  things  can't  say  a  word  more  about 
them  than  the  dates  1  Martin,  you've  let  me 
down  badly  on  this  biography  of  yours.  I 
counted  on  you  to  do  half  my  month's  work 
for  me  by  handing  me  a  scintillating  re- 
port of  air  travel  to  gladden  the  six  readers 
of  this  department.  As  you  haven't  done  so, 
I  must  write  it  myself.  So  here  I  go,  Mar- 
tin, pinch-hitting  for  you,  trying  to  make  a 
story  out  of  that  flock  of  dates : 

"Hello  everybody!  This  is  Martin  Jen- 
sen speaking— thanks  largely  to  a  Wright 
Whirlwind  keeping  going  for  twenty-eight 
hours  and  sixteen  minutes.  I've  been  asked 
to  say  a  few  words  on  ocean  flying  in  land- 
planes.  Of  course  the  most  noticeable  fact 
about  that  kind  of  flight  is  that  anyone  who 
makes  one  usually  lets  it  go  at  that.  You 
get  an  odd  nut  here  and  there  who  keeps 
on  asking  for  something,  but  most  of  us 
simply  get  out,  stretch,  and  take  a  boat  back. 
What  I  say  is  that  anyone  can  make  that 
kind  of  flight  once  and  be  forgiven  for  it 
on  the  grounds  that  he  didn't  know  what  he 
was  doing;  but  if  he  goes  again  he's  not 
entitled  to  sympathy,  unless  he  had  been 
dropped  on  his  head  by  a  careless  nurse,  in 
which  case  he  shouldn't  have  entered  avia- 
tion.   He  should  have  run  for  Congress. 

"Paul  Schluter,  my  navigator,  and  I  left 
Oakland  Airport  in  the  Dole  air  race  to 
Hawaii — and  the  $10,000  second  prize  we 
won  is  only  a  partial  solution  to  the  mystery 
of  why  we  ever  left.  I'm  still  trying  to 
figure  out  the  rest  of  it.  Add  up  the  num- 
ber of  moving  parts  in  an  engine — and  only 
one  engine — add  the  possibility  of  oil  or  gas 
lines  cracking  under  the  vibration ;  add  the 
possibility  of  bad  weather,  magneto  failure, 
spark  plug  trouble,  leaking  oil  tank  and 
punctures,  and  the  fact  that  it  may  be  1,200 
miles  to  the  nearest  airport — and  you  still 
leave  me  wondering  why  I  left  shore.  I 
guess  I  was  born  confident. 

"Still,  there's  much  to  be  said  for  ocean 
flying  on  the  grounds  of  what  you  miss.  For 
example,  you  don't  get  crooners  on  the 
radio,  and  you  don't  get  any  political 
speeches.  Then  you  miss  the  daily  news- 
papers with  the  latest  quotations  on  New 
York  judges,  and  the  last  prohibition  scan- 
dal. Still,  the  wet  or  dry  issue  is  with  you, 
just  the  same.  You're  sitting  there  a  dry 
wondering  if  you're  going  to  be  a  wet  be- 
fore the  trip  is  over. 

"When  we  landed  in  Honolulu,  we  had 
about  five  gallons  of  gas,  enough  for  only 
half  an  hour  more— so  you  see,  as  we  started 
with  400  gallons  and  ended  with  only  five, 
we  had  a  safety  margin  of  one  and  a  quarter 
per  cent.  Just  imagine  how  comfortable  I 
would  have  felt  all  the  way  across  if  I 
had  known  that  my  margin  of  safety  on  fuel 
consumption  alone  was  only  one  and  a  quar- 
ter per  cent.  When  you  add  all  the  other 
chances,  you  will  see  why  I'm  still  wonder- 
ing why  I  left  shore.  If  you  find  out,  you 
might  drop  me  a  post  card." 

Thank  you,  Martin.  Ladies  and  gentle- 
men, you  have  been  listening  to  Martin  Jen- 
sen, ocean  flier,  speaking  to  you  over  the 
Caldwell  Broadcasting  System.  This  is  sta- 
tion CY  himself  signing  off  for  lunch  after 


he  gives  you  a  few  facts  about  this  famous 
ocean  pilot.  In  1919  he  enlisted  in  the  Navy 
as  an  apprentice  seaman  and  was  sent  to 
Great  Lakes  Naval  Training  Station,  where 
they  promptly  turned  him  into  an  Aviation 
Mechanic.  Here  he  spent  six  happy  months 
wiping  down  the  aerial  steeds  with  a  rag. 
When  he  got  them  all  wiped,  he  was  sent 
to  San  Diego,  California,  and  attached  to  the 
U.  S.  S.  Aroostook  in  the  Torpedo  Plane 
Squadron.  He  got  about  forty  hours'  flying 
time  in  the  old  R-6's,  which  could  barely 
stagger  off  the  water  with  a  torpedo,  aided 
by  a  Liberty  motor  and  occasional  pro- 
fanity from  the  pilot.  In  1921  he  was  dis- 
charged as  a  Second  Class  Aviation  Rig- 
ger, and  went  back  to  his  civil  business. 

During  his  spare  time  he  rigged  up  a 
Jenny  and  started  flying  merely  as  a  sport, 
but  in  1923  organized  a  flying  school  for 
the  winter  months,  and  barnstormed  during 
the  summer.  In  February,  1925,  he  was 
commissioned  an  Ensign  in  the  U.  S.  Naval 
Reserves  at  San  Diego,  and  in  March,  192S, 
he  was  married  at  Yuma,  Arizona,  the  hot- 
test place  I  have  ever  flown  over.  In  June, 
Martin  and  his  wife  left  San  Diego  in  an 
OX-S  Jenny  and  flew  to  the  New  York  Air 
Races  and  back  again.  Anyone  who  could 
fly  from  the  Pacific  to  the  Atlantic  and 
return  in  a  Jenny  would  tackle  anything. 
One  thing  he  did  was  to  assemble  a  Wright 
J-l  from  salvaged  parts  and  mount  it  in  the 
Jenny".  He  didn't  say  where  he'd  "sal- 
vaged" the  parts  from,  but  he'd  been  in  the 
Navy,  and  was  still  in  the  Reserves.  In 
fact,  by  that  time,  1926,  he  was  made  Com- 
mander of  the  First  Aviation  Division,  San 
Diego  Naval  Reserves.  I  think  I've  traced 
that  J-l  down,  haven't  I,  Martin? 

Anyhow,  in  this  Jenny  with  the  "sal- 
vaged" motor  he  barnstormed  the  Rocky 
Mountains  and  in  January,  1927,  went  to 
Honolulu  to  take  charge  of  some  flying  in 
the  island,  but  returned  in  June  to  enter 
that  most  amazing  of  all  air  events,  the  Dole 
Race.  Nothing  like  it  ever  had  been  seen 
before — and  fortunately  never  will  be  seen 
again.  Of  fifteen  entries,  eight  started,  and 
two  arrived  safely.  The  first  arrival,  and 
winner  of  $25,000,  was  Colonel  Arthur  C. 
Goebel,  and  his  navigator  Lieut.  W.  V. 
Davis — later  one  of  the  famous  Three  Sea 
Hawks.  Then  came  Jensen  and  Schluter. 
The  reward  of  all  the  other  entrants  was 
death  or  disappointment.  Jack  Frost  and 
Gordon  Scott  in  the  Golden  Eagle;  Auggie 
Pedlar,  Lieut.  V.  R.  Knope  and  Miss  Mil- 
dred Doran  in  the  Miss  Doran  flew  to  their 
rendevous  with  death ;  "Lone  Star  Bill"  Er- 
win  and  Alvin  Eichwaldt,  starting  on  Au- 
gust 19,  looking  for  those  who  had  gone 
ahead,  went  into  a  spin  and  joined  them; 
Lieuts.  George  W.  D.  Covell  and  Richard 
S.  Waggener  crashed  into  Point  Loma  on 
a  trial  flight,  and  were  killed ;  so  was  Cap- 
tain Arthur  V.  Rogers,  also  on  a  test  flight. 
Norman  Goddard  wrecked  his  plane  on  the 
take-off;  so  did  Major  Irving.  Neither  were 
injured.  (Goddard  was  killed  last  year  in 
a  glider.)  The  other  entries  took  off  and 
returned,  dropped  out,  or  were  barred  be- 
cause of  lack  of  fuel  capacity  or  other 
causes.  Experimental  planes,  untested 
planes,  navigators  who  knew  nothing  of 
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'The Jfeynoie  of  Flying- 

Safety  ! 


______ —  — 


Flawless  integrity  in  the  tubing  that  goes  into  its  construction,  down  to  the 
smallest  member  of  its  framework,  is  the  first  requisite  of  safety  in  an  airplane. 
All  the  skill  of  designers  and  builders  may  go  for  naught  if  their  materials  fail 
them — the  rigidity,  tautness,  and  fine  balance  for  which  they  have  provided 
must  all  depend  on  the  staunchness  of  the  tubular  frame. 
NATIONAL-SHELBY  Aircraft  Tubing  is  subjected  to  the  most  searching 
tests  and  inspections  and  is  both  physically  and  chemically  made  to  con- 
form to  United  States  Army  and  United  States  Navy  Specifications.  Long 
years  of  experience  in  the  production  of  tubes  for  automotive  and  other 
purposes  prepared  the  manufacturers  of  NATIONAL  Tubing  to  meet 
$v  the  highly  exacting  demands  of  aircraft  design  as  they  arose.    From  the 

start  of  the  new  industry  neither  time  nor  effort  has  been  spared  in  ful- 
8{f«v  filling  its  every  requirement. 

NATIONAL-SHELBY   Aircraft  Tubing  is  available  through  distributors  at  im- 
portant centers  in  every  part  of  the  United  States.     Descriptive  literature  will  be 
mailed  upon  request. 

NATIONAL  TUBE  COMPANY.  PITTSBURGH.  PA. 

Subsidiary  of  United  States  Steel  Corporation 


NATIONAL-SHELBY  AIRCRAFT  TUBING 
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navigation,  planes  being  tested  for  a  flight 
of  2,500  miles  across  an  ocean— and  hadn't 
flown  twenty-five  miles  across  land  I  What 
a  senseless,  brave  mess  it  all  was.  And  the 
police  actually  stop  people  from  jumping  off 
Brooklyn  Bridge. 

And  Martin  Jensen  was  survivor  number 
two  of  this  galaxy  of  intrepid  spirits.  Short- 
ly after  licking  the  Pacific  the  bold  Martin 
loaded  a  400-pound  lion  and  300  gallons  of 
gas  aboard  a  plane  at  San  Diego  and  started 
off  on  a  non-stop  flight  to  New  York.  He 
never  got  here.  In  the  mountains  east  of 
Phoenix,  Arizona,  he  crashed  into  Tonto 
Creek  Canyon,  lion  and  all.  For  three  days 
he  was  missing ;  we  had  practically  given  up 
hope,  when  he  appeared  afoot  at  some  little 
wilderness  station  and  startled  the  world 
with  the  announcement  that  he  had  trimmed 
Fate  again,  and  again  was  a  survivor.  The 
lion,  he  said,  was  just  behind,  making  slow 
progress  on  four  sore  dogs.  I'd  give  ten 
dollars  to  see  the  look  on  the  faces  of 
Martin  and  that  lion  as  they  crawled  out  of 
the  wreckage,  sat  up  painfully,  and  stared  at 
each  other;  and  I'd  give  twenty  more  to 
know  what  each  was  thinking. 

The  amazing  thing  about  these  ocean 
flights  is  how  soon  everybody  forgets  who 
went  where,  and  when,  and  why.  I  hear 
that  someone  is  working  on  an  invention  to 
count  ocean  fliers  as  they  disappear  from  the 
public  consciousness.  It's  badly  needed,  as 
most  of  us  have  lost  track.  As  a  disappear- 
ing act  they  equal  Houdini  at  his  best. 

And  I  really  think  the  boys  who  take  the 
risks  of  crossing  oceans  in  landplanes 
should  receive  larger  rewards  and  greater 
honors  than  they  usually  do.  What  to  give 
them,  though,  is  a  problem  comparable  only 
to  that  one  about  what  to  do  with  used  razor 
blades.  Now  here's  a  suggestion:  Why  not 
gather  together  all  these  crooning  radio 
tenors,  melt  them  down,  arid  cast  them  into 
medals  to  pin  on  ocean  fliers? 


PILOT  BYRON  C.  MOORE  has  been 
flying  for  the  past  year  or  more  on 
Transamerican    Airlines,    division  of 
Thompson  Aeronautical  Corporation.  He's 
going  back  and  forth,  with  the  regularity  of 
a    pendulum,  be- 


tween Detroit  and 
Cleveland  on  a 
Loening,  frequently 
called  a  Duck,  a 
run  that  apparently 
agrees  with  him,  if 
the  healthy  look  of 
him  is  any  indica- 
tion. That's  a  very 
healthy  run,  any- 
how, so  long  as  you 
stay  in  the  air.  I 


er  felt  better  in 
life  than  when 
I  was  shovmg  a  Duck — not  the  Moore 
Duck,  but  another  one  that  I  later  dissected 
—over  that  same  route  in  1929.  It  certainly 


Byron  C.  Moore 


reminded  me  of  old  times  to  fly  that  route 
again  in  April,  1931,  two  years  after  Ralph 
Devore,  Lester  Bishop,  and  I  had  opened 
it  up  with  the  first  flights.  Moore,  Al  De 
Witt,  Otis  Beard,  and  George  Apitz  are 
first  pilots  on  that  run  now — or  were  when 
I  flew  over  with  Captain  Beard. 

Byron  C.  Moore,  alias  Dinty  Moore,  was 
born  in  California  thirty-one  years  ago,  and 
started  flying  in  1922.  I  believe  he  has  piled 
up  about  4,000  hours  in  that  time,  much  of 
it  on  airlines.  He's  a  reliable  old  horse  by 
now,  and  guaranteed  not  to  shy  at  passing 
vehicles.  I  asked  him  to  send  me  the  sad 
details  about  himself  for  you  six  readers 
to  weep  over,  so  here  they  are : 

"I  tried  to  get  into  aviation  ground  school 
when  I  joined  the  Navy  during  the  war, 
but  did  not  have  the  required  education. 
After  the  armistice  was  signed  I  went  to 
the  University  of  Washington  for  three 
years,  dilly-dallying  in  aviation  from  time 
to  time,  until  I  got  into  Brooks  Field  in 
March,  1925.  With  the  help  of  Lt.  Corkill, 
Gloomy  Gus  DeWald,  Lt.  Thorpe,  and  a 
few  others,  I  got  through  Brooks.  I  had  a 
darn  good  start  at  Kelly  with  the  help  of 
Maughn  and  a  few  others,  but  Lt.  Moon 
was  finally  my  Waterloo.  To  shorten  a 
long,  sad  story,  I  was  eased  out  of  Kelly  in 
December  of  1925. 

"Well,  after  a  two  months'  sojourn  in 
Old  Mexico  to  drown  my  grief,  I  finally 
wound  up  at  my  old  stamping  grounds, 
Seattle,  via  Tampico,  Mexico,  New  Orleans, 
New  York,  the  Panama  Canal,  and  points 
on  the  Pacific  Coast.  I  told  the  late  Eddie 
Hubbard  that  I  was  now  a  'finished'  pilot 
and  told  him  he  ought  to  do  himself  a  favor 
by  giving  me  a  job.  At  that  time  he  oper- 
ated the  Seattle-Victoria  seaplane  mail  serv- 
ice to  the  Oriental  boats  leaving  and  arriv- 
ing at  Victoria,  B.  C,  but  somehow  I  couldn't 
make  him  grasp  my  point  of  view. 
.  "Well,  sir,  I  flew  around  that  part  of  the 
country  for  over  a  year  and  a  half  in  all 
the  war  surplus  I  could  get  to  hang  to- 
gether, before  I  could  convince  Hubbard  I 
was  good  enough  to  hire.  At  that  time  I 
was  the  proud  possessor  of  a  C6  Oriole 
which  I  acquired  through  paternal  help,  and 
had  'Dinty  Moore'  pasted  on  the  side  of  it. 
When  Eddie  Hubbard  hired  me,  he  had  just 
gone  with  Boeing  as  Vice  President  in 
charge  of  Operations  of  the  Chicago-San 
Francisco  line. 

"I  worked  for  him  until  Barnes  &  Gorst 
operated  on  us  and  removed  our  mail  con- 
tract. I  then  started  on  a  varied  career, 
taking  me  to  Eugene,  Oregon,  where  I  flew 
for  Hobi  Airways,  to  New  Orleans,  La., 
where  I  worked  for  our  old  friend,  Arthur 
Cambas,  carrying  the  mail  down  the  Missis- 
sippi from  New  Orleans  to  Pilottown  in 
Curtiss  Hisso  M  F  boats  and  what  else 
have  you — old,  weatherbeaten  and  cheap? 

"From  there  I  went  to  Alliance  Aircraft 
Co.  as  test  pilot.  While  I  was  there,  poor 
old  Aubrey  Hess  burned  up  in  an  Argo  that 
I  was  supposed  to  test  hop.  I  had  stopped 
for  a  few  minutes  at  the  front  entrance  to 
the  factory,  and  by  the  time  I  got  around 
to  the  rear,  poor  Aubrey  was  just  taking  off 


on  his  last  ride.  Had  I  been  in  the  plane, 
I  would  not  be  writing  this  now. 

"A  month  later,  in  December,  1929,  the 
factory  closed,  so  I  packed  my  household 
goods  in  my  Ford  and  drove  to  Los  Angeles 
where  my  old  friend,  Louis  Goldsmith,  put 
me  to  work  flying  Ryans  over  the  Pickwick 
lines  from  Los  Angeles  to  San  Salvadore. 
I  was  sorry  to  have  to  leave  there  on  account 
of  Pickwick  suspending  operations,  but  De- 
troit isn't  so  bad  with  the  Ambassador  bridge 
so  handy." 

One  funny  thing  about  that  T.  A.  C.  run — 
in  addition  to  Al  De  Witt — is  that  every 
time  you  pass  over  Walkerville  you  see  all 
those  breweries  and  liquor  warehouses,  and 
wonder  why  the  ancestors  of  this  present 
crop  of  Americans  fought  like  Trojans  in 
1776  to  shake  off  the  rule  of  an  ancestor  oi 
the  present  King  of  England — who  rules  the 
waves  and  also  those  breweries  and  ware- 
houses. Those  early  American  ancestors 
were  so  annoyed  they  dumped  tea  into  Bos- 
ton Harbor,  but  I'll  bet  they  wouldn't  have 
bothered  doing  it  if  they  had  foreseen  that 
their  descendants  were  going  to  throw  beer 
over  in  1917.  Now  you  see  Americans  fight- 
ing at  the  Windsor  Ferry  to  get  back  under 
British  rule  again — at  least  for  an  occasional 
evening.  Certain  good  old  English  customs 
are  very  popular  with  Americans.  In  fact,  I 
believe  the  Prince  of  Wales  could  come  over 
here,  run  for  King  on  a  wet  platform,  and 
be  elected. 


IN  1927  Clifford  V.  Abbott,  nicknamed 
for  some  unknown  reason  "Continuous 
Victor,"  was  exported  from  the  village 
of  Fremont,  Indiana,  and  shipped  to  the 
United  States 


Army  as  raw  ma- 
terial, aged  in  the 
woods  of  Indiana 
for  21  years.  The 
Army  Air  Corps 
merely  shrugged 
its  shoulders  and 
tossed  him  into  that 
mill  at  Kelly  Field, 
which,  like  the  mill 
of  the  gods,  grinds 
slowly  but  exceed- 
ingly fine.  What 
they  ground  out  of 
this  raw  material  was  one  Lootenant,  com- 
plete with  wings,  and  with  orders  to  report 
at  Selfridge  Field  in  February,  1928. 

Continuous  Victor  hardly  lived  up  to  his 
name,  so  far  as  the  Army  was  concerned, 
for  in  May,  1929,  he  says  himself  that  he 
got  the  roaming  fever,  resigned  from  the 
service,  and  joined  the  forces  of  Transcon- 
tinental Air  Transport.  He  has,  however, 
been  continuous  with  them  since  that  date, 
now  holds  the  rank  of  Captain — which  is 
one  above  what  he  would  have  got  to 
the  Army  by  now — and  is  pushing  the  Fords 
from  St.  Louis  to  Waynoka,  Oklahoma. 


C'apta 


C.  V.  Abbott 
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Added  PROFITS 
for 
Airports 


WITH  the  right  ship  there  is  sure  profit  in 
short  hops.  This  is  being  proved  daily  at 
airports  where  Fokker  Super- Universal  planes  are 
used  for  feeder  lines,  sightseeing  trips,  charter  and 
taxi  work. 

The  Super -Universal  is  speedy,  costs  little  to 
operate  and  thrives  on  hard  use.  It  has  six  passen- 
ger seats  and  baggage  or  lavatory  room.  Powered 
by  a  Pratt  &  Whitney  420  h.p.  "Wasp"  engine. 


We  have  a  few  Super-Universals  and  other 
Fokkers  that  have  been  used  as  demonstrators. 
These  planes  are: 

SUPER-UNIVERSAL  F-10A  TRIMOTOR 

STANDARD  UNIVERSAL     F-14A  MAIL  PLANE 

Each  one  is  in  fine  mechanical  condition  and  looks 
like  new.  They  are  fully  guaranteed  by  us.  The  prices 
have  been  marked  extremely  low  and,  while  these 
planes  are  available,  they  are  genuine  bargains. 


FOKKER  • 

DIVISION   OF   GENERAL   AVIATION  CORPORATION 


FOKKER    AIRCRAFT    CORPORATION    OF    AMERICA,  GENERAL    MOTORS   BUILDING,  NEW  ^GRK 
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AIRPORTS  FOR  SEABOARD  CITIES 


THE  past  few  years  have  seen  a 
great  many  airport  terminals  con- 
structed and  there  is  competition 
between  cities  not  only  to  get  the  best 
terminal  from  an  operating  standpoint, 
but  to  get  it  built  quickly  in  order  to 
get  a  fixed  place  in  the  field  of  opera- 
tion. 

Air  travel  is  increasing  rapidly,  but 
most  of  the  increase  is  on  long  distance 
flights.  Through  being  personally  incon- 
venienced by  failure  to  get  a  seat  on  sev- 
eral different  planes,  the  writer  has 
definite  evidence  that  ships  on  long 
flights  are  frequently  fully  loaded — but 
this  is  not  true  on  short  flights.  The 
explanation  of  this  fact  is  that  airplane 
terminals  are  located  so  far  from  the 
business  sections  of  the  large  cities  that 
travel  over  the  comparatively  short  dis- 
tances is  not  practicable.  Especially  in 
the  Eastern  section  of  the  country,  air- 
planes will  carry  a  great  many  more  pas- 
sengers when  terminals  are  located  in  the 
downtown  sections  of  the  large  cities. 
This  being  true,  a  study  should  be  made 
as  to  the  possibilities  of  constructing  such 
terminals. 

The  problem  would  not  be  difficult  to 
solve  for  New  York  City  nor  for  Phila- 
delphia, Baltimore  and  Boston,  as  in  all 
these  cities  the  city  governments  are 
building  piers  for  lease. 

New  York  City,  however,  seems  to  be 
the  logical  place  for  the  first  down-town 
terminal.  Here  the  city  might  take  its 
cue  from  the  owners  of  up-town  property, 
who  are  tearing  down  twenty-five-story 
buildings  to  put  up  fifty  stories,  in  order 
that  the  cost  of  the  building  site  may 
be  divided  between  a  greater  number  of 
stories.  Similarly,  it  does  not  pay  to 
build  one-  or  two-story  piers,  neglecting 
to  make  use  of  the  air  rights. 

It  would  be  practical  to  build  struc- 


By  M.  A.  Long,  A.  I.  A. 


tures  for  air  landing  fields  over  the  piers 
to  a  height  of  twelve  or  fifteen  stories,  or 
even  higher.  The  area  of  three  piers, 
plus  the  width  of  the  water  between  these 
piers,  would  give  an  area  of  1,200  feet 
by  1,500  feet.  This  would  be  large 
enough  for  landing  large  planes  and 
would  give  sufficient  distance  for  them 
to  rise.  This  area  over  the  piers  would 
be  far  enough  removed  from  the  taller 
buildings  to  prevent  air  currents  from 
interfering  with  the  taking  off  or  land- 
ing of  planes. 

These  twelve  or  fifteen  stories  neces- 
sary to  make  the  airports  practical  should 
not  be  a  liability.  On  the  contrary,  good 
interest  could  be  earned  in  rentals,  as  it 
should  be  easy  to  induce  people  to  move 
to  the  river  front,  where  light  conditions 
would  be  better  and  rentals  more  reason- 
able than  might  obtain  elsewhere.  Ware- 
houses or  light  manufacturing  concerns 
might  also  be  interested  in  buildings  over 
piers.  If  this  Air  Terminal  were  built 
over  the  piers  in  the  Chelsea  area,  south 
of  23rd  Street,  or  further  down-town,  it 
would  be  a  simple  matter  to  lease  this 
space  at  a  price  to  earn  a  good  return 
on  the  investment.  In  addition  to  this 
income,  the  city  would  receive  a  reason- 
able revenue  from  the  airlines  using  the 
airport. 

There  are  many  details  of  construction 
that  would  have  to  be  worked  out  in 
connection  with  this  terminal.  For  in- 
stance, the  smoke  from  the  steamers  that 
would  otherwise  collect  under  the  build- 


ings would  be  collected  in  a  slot  and  a 
fan  at  the  end  of  the  pier  would  draw  it 
out  into  the  open  air.  The  landing  field 
would  be  practically  flat  but  as  water  will 
run  from  a  field  which  has  a  rise  of  one 
inch  to  a  mile,  the  installation  of  a  suf- 
ficient number  of  drains  would  prevent 
water  from  collecting. 

In  order  to  overcome  the  effect  of 
snow  and  ice,  it  would  be  necessary  to 
build  the  runway  with  a  double  floor 
with  an  air  space  wherein  hot  air  could 
be  circulated  so  that  the  surface  would 
be  sufficiently  warm  to  melt  snow  and  ice. 
The  concrete  surface  should  contain  a 
non-slip  substance  —  Carborundum  or 
something  similar. 

In  addition  to  providing  facilities  for 
airplanes,  there  would  be  a  mast  for 
dirigibles,  providing  tests  demonstrated 
that  the  air  currents  were  such  as  to 
make  mooring  dirigibles  at  a  station  of 
this  kind  practicable. 

There  are  similar  locations  in  Philadel- 
phia, Baltimore  and  Boston  which  would 
be  advantageous  for  landing  fields  of  this 
character.  And  it  seems  definitely  indi- 
cated that  the  city  which  does  not  de- 
velop such  an  airport  is  not  going  to 
enjoy  the  interchange  of  air  traffic  from 
cities  close  by. 


PROHIBITING  OF  POWER 
LINES  AT  AIRPORTS 
CONSIDERED 

T  NQUIRIES  as  to  the  feasibility  of 
*■  requiring  public  utilities  using  wires  to 
install  underground  lines  along  the 
boundaries  of  approved  airports  audS 
intermediate  landing  fields  or  to  construct 
lines  along  routes  sufficiently  distant  from 
these  fields  to  prevent  the  creation  of  a 
hazard  to  air  navigation,  have  been  made 
of  state  regulatory  commissions  by  the 
Airways  Division  of  the  Department  of 
Commerce. 

In  a  recent  letter  to  the  state  commis- 
sions, F.  C.  Hingsburg,  Chief  Engineer 
of  the  Airways  Division,  calls  attention 
to  hazards  existing  because  of  pole  lines 
adjacent  to  several  airports.  He  states 
that  negotiations  for  the  removal  of  such 
obstructions  have  resulted  in  statements 
from  owners  of  the  lines  that  permits 
to  build  on  highways  had  been  granted 
by  state  governing  bodies  and  that  the 
cost  of  removal  of  the  lines  would  have 
to  be  paid  by  the  Government. 

Since  there  is  no  existing  authority  to 
remove  such  obstructions  after  the  estab- 
lishment of  a  field,  Mr.  Hingsburg  re- 
quests the  advice  of  the  commissions  as 
to  whether  or  not  it  would  be  feasible 
to  impose  restrictions  in  the  granting  of 
permits,  requiring  utilities  to  install  [ 
power  lines  which  do  not  constitute  ob-; 
structions  to  aerial  navigation. 
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Setting  Entirely  New  Standards 
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CURRENT  AIRPORT  AND  AIRWAY  FACTS 


Transcontinental  and  Western  Air  Opens 
First  Freight  Service  in  U.  S. 

'"p  HE  first  strictly  freight  line  in  this 
country  was  scheduled  to  go  into  op- 
eration about  August  1.  The  service  will  be 
operated  by  Transcontinental  and  Western 
Air,  Inc.,  which  company  recently  estab- 
lished the  first  mail  and  express  service  to 
cross  the  country  in  twenty-four  hours. 

The  air  freight  service,  which  for  the 
present  will  extend  from  New  York  to  Kan- 
sas City,  will  operate  on  a  separate  sched- 
ule and  will  be  flown  at  night.  Three  Fok- 
ker  trimotored  planes  are  being  converted 
into  freight  planes  for  the  service.  Al- 
though the  tariffs  have  not  been  definitely 
determined,  it  is  tentatively  established  that 
the  rates  will  be  one  cent  a  pound  for  each 
one  hundred  miles. 

One  plane  will  be  flown  each  way  nightly. 
Intermediate  stops  will  be  fixed  to  serve  the 
principal  cities  along  the  route,  including 
Philadelphia,  Harrisburg,  Pittsburgh,  Co- 
lumbus, Indianapolis,  Dayton  and  St.  Louis. 

At  first  no  fixed  schedule  will  be  main- 
tained, it  being  planned  to  hold  the  plane  an 
hour  or  so  to  suit  the  shipper's  convenience. 
The  convenience  of  the  service  is  expected 
to  appeal  to  the  shipper  almost  as  much  as 
the  speed.  The  1,100-mile  trip  will  be  made 
in  eleven  hours  or  less. 


Low  Cost  of  Building  Materials  Boosts 
Improvements  at  Airports 

TAKING  advantage  of  the  decline  in  the 
price  of  building  materials,  airport  op- 
erators throughout  the  country  are  making 
extensive  improvements  on  their  properties. 
Reports  received  by  the  Aeronautical  Cham- 
ber of  Commerce  of  America,  Inc.,  from 
nearly  100  cities  show  that  a  total  of  $2,209,- 
674  is  now  being  expended  in  airport  con- 
struction work. 


Cast  Iron  Soil  Pipe  Installed  to  Drain 
Airport  at  Anniston,  Alabama 

"TP  HE  Anniston  Airport,  owned  by  the 
United  Chambers  of  Commerce  of  An- 
niston, Alabama,  recently  installed  stand- 
ard cast  iron  soil  pipe,  manufactured  by 
twelve  of  Anniston's  industries,  to  drain  the 
lower  end  of  the  airport,  which  has  been 
considered  hazardous  on  account  of  the 
overflow  from  Choccolocco  Creek.  The 
four-inch  pipe  selected  for  the  laterals  will 
stand  a  weight  of  20,000  pounds.  Ten-inch 
terra  cotta  pipe  was  used  for  the  main 
drain. 


Heaviest  Traffic  Over  Century  Air  Lines 
Carried  During  Month  of  June 

f>  ENTURY  Air  Lines  carried  6,206  reve- 
^  nue  passengers  during  the  month  of 
June.  This  represents  the  company's  largest 
month  of  passenger  traiiic  to  date.  Century 
Air  Lines  now  operates  sixty-four  daily 
schedules  between  its  various  mid-western 
terminals. 


American  Airways  Equips  Extensions  of 
Lines  With  Radio-Telephone 

A  MERICAN  AIRWAYS,  INC.,  has  just 
contracted  for  radio-telephone  appara- 
tus to  equip  its  four  recent  extensions.  The 
order,  placed  with  the  Western  Electric 
Company,  covers  equipment  for  the  seven 
ground  stations  involved  in  the  extensions. 
This  equipment  consists  chiefly  of  400-watt 
short-wave  radio-telephone  transmitters  and 
associated  equipment.  Planes  now  in  the 
service  of  American  Airways  are  already 
equipped  with  radio-telephone  apparatus. 


Department  of  Commerce  Increases  Staff 
for  Inspection  of  Airlines 

T  N  order  to  facilitate  the  inspection  of  in- 
terstate  air  passenger  lines  that  have  ap- 
plied to  the  Department  of  Commerce  for 
certificates  of  authority  to  operate,  the 
Aeronautics  Branch  has  increased  its  air- 
line inspection  force  from  three  to  twelve 
inspectors  and  has  divided  the  United  States 
into  four  districts,  each  of  which  will  be 
in  charge  of  an  airline  inspection  crew  of 
three  men. 

Each  crew  will  consist  of  two  airline  in- 
spectors who  are  expert  pilots  and  qualified 
to  pass  on  such  matters  as  equipment,  per- 
sonnel and  the  adequacy  of  the  landing  fa- 


LATELY  there  has  been  much  in- 
terest shown  in  the  application  of 
aeronautic  services  to  forestry 
through  aerial  photography,  aerial  dust- 
ing and  aerial  patrol.  The  object  of  this 
short  sketch  is  to  show  the  reverse — 
some  applications  of  forestry  equipment 
to  aeronautics. 

Two  years  ago  the  eighty-foot  steel 
Old  Town  Tower  of  the  Pennsylvania 
Department  of  Forests  and  Waters — lo- 
cated near  Clearfield  on  "Hell's  Stretch" 
of  the  Chicago-New  York  transconti- 
nental route  of  National  Air  Transport — 
was  converted  into  a  combination  fire 
observation-airway  beacon  tower.  In  Oc- 
tober, 1928,  the  tower  was  illuminated 
by  red  lanterns  to  warn  pilots  of  its  pres- 
ence. These  lanterns  were  not  satisfac- 
tory and  in  December,  1928,  the  tower 
was  illuminated  by  two  floodlights  placed 
near  the  foot  of  the  tower.  However, 
conditions  soon  warranted  another  change, 
and  in  May,  1929,  the  tower  was  fitted 
with  a  beacon  light. 

In  converting  the  tower  to  beacon  use, 
the  original  roof  was  replaced  by  a  flat 
metal  one  and  was  surmounted  by  a  plat- 
form and  protective  railing.  The  beacon 
was  of  the  twenty-four-inch  revolving 
type  with  six  revolutions  per  minute, 
giving  2,000,000  candlepower  witli  a 
1,000-watt  T-20  lamp.  The  tower  was 
also  fitted  with  two  yellow  course  lights 
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cilities  on  the  routes  operated,  and  an  air- 
line maintenance  inspector,  experienced  m 
the  maintenance  of  aircraft  and  equipment. 
The  districts  have  been  designated  as  East-' 
ern  Coast,  Northern  Central,  South  Central, 
and  Western  Coast. 


Sixteen  Extensions  of  Mail  Routes  Give 
United  States  Lead  in  Air  Transport 

T-  HE  extension  of  sixteen  additional  air 
*■  mai!  routes  throughout  the  country, 
which  will  place  the  United  States  far  in  the 
lead  of  any  nation  in  the  number  of  miles 
flown  daily  in  air  transport,  has  been  an- 
nounced by  the  Post  Office  Department. 
When  these  extensions  become  effective,  a 
total  of  84,771  miles  will  be  flown  each  day. 

The  establishment  of  these'  lines  is  an- 
other step  taken  by  the  Post  Office  Depart- 
ment under  the  terms  of  the  Watres-Mc- 
Nary  Act  in  the  development  of  passenger 
service  by  air. 

The  sixteen  additional  extensions  author- 
ized are :  St.  Louis-Memphis,  Cheyenne- 
Denver,  Fort  Worth- Amarillo,  Boston- 
Portland-Bangor,  El  Paso-Albuquerque, 
Omaha-Sioux  City-Sioux  Falls- Watertown  ; 
New  York-Kansas  City ;  Pueblo-Albuquer- 
que; Pueblo- Amarillo,  Albany-Springfield- 
Boston,  Albany-New  York,  Albany-Cleve- 
land, Philadelphia-Atlantic  City,  Washing- 
ton-Atlantic City,  New  York-Atlantic  City, 
and  Cleveland-Nashville. 


flashing  the  characteristic  code  and  desig- 
nating the  nearby  intermediate  landing 
field.  This  was  the  first  tower  of  its  kind 
in  the  state  to  be  equipped  with  an  airway 
beacon ;  because  of  its  successful  opera- 
tion, plans  were  made  to  equip  additional 
towers  in  the  same  manner. 

The  latest  fire  observation  -  airway 
beacon  tower  is  the  Pindleton  Tower  near 
Pindleton,  Indiana  County,  Pennsylvania, 
on  the  Transcontinental  and  Western  Air 
route,  which  was  built  especially  for  its 
dual  purpose.  This  tower  is  also  equipped 
with  a  twenty-four-inch  revolving  beacon 
and  two  course  lights.  No  radical  changes 
were  made  over  the  original  combination 
tower. 

A  new  tower  near  Clymer,  Indiana 
County,  has  been  equipped  with  a  beacon 
platform  and  would  be  available  at  anj 
time  as  a  combination  tower. 

As  an  aid  in  navigating  by  day,  the' 
roofs  of  the  towermen's  cabins,  which  ad- 
join each  tower,  are  painted  with  stand- 
ird  black  and  yellow  course  markings 

The  cooperation  between  the  Light- 
house Service  of  the  U.  S.  Department 
of  Commerce  and  the  Pennsylvania  De- 
partment of  Forests  and  Waters  has  re^ 
suited  in  the  fire  observation  -  airwa] 
beacon  tower  giving  its  utmost  in  utilit; 
in  that  it  gives  protection  to  forest  laru 
by  day  and  protects  and  guides  the  avii 
tor  by  night. 


FORESTRY  TOWERS  AS  AIRWAY  BEACONS 

By  R.  A.  Daugherty 
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Flying  School 


(INCORPORATED  AND  ESTABLISHED  1923] 


IMPROVED  COURSES,  LOW  RATES 


$150 
$120 


SPECIAL  1 0-HOUR  FLYING  COURSE 

Including  7  weeks'  mechanic's  course  and 
solo  flight  if  student  is  capable  

10  hours  of  flight  instruction,  including  solo 
flights  if  capable  

PRIMARY  AVIATION  COURSE 

20  hours'  flight  instruction  and  7  weeks'  <tO~7R 
mechanic's  course  with  solo  time  as  capable       ^Z./  >J 

DEPARTMENT  OF  COMMERCE— PRIVATE 
PILOT'S— SPORTSMAN'S  COURSE 

25  hours — necessary  dual  and  solo  flight  instruction  to  qual- 
ify for  Department  of  Commerce  Private 
Pilot's  license,  7  weeks'  mechanic's  course 


TRANSPORT  COURSE 

200  hours  of  dual,  check  and  solo  advanced  flight  instruc- 
tion; complete  12  weeks'  mechanic's  course  with  special 
advanced  instruction  in  meteorology,  navi-  <tlOC/~\ 
gation  and  map  reading   ^  |  /  Ov/ 


SOLO  FLYING 

A   special   inducement  to   students   completing  courses: 
Unlimited   solo   time   on    new  production 
planes     with     air     cooled     motors,  per 

hour  


$7.50 


$315 


50-HOUR  FLYING  COURSE 

i  instruction  in  advanced  flying,  solo  as 
capable  and  complete  12  weeks'  mechanic's  ^550 

p  DEPARTMENT  OF  COMMERCE— LIMITED 
!  COMMERCIAL  PROFESSIONAL  COURSE 

k'&O  hours — necessary  dual  and  solo  flight  instruction  to  qual- 
|  fy  for  Dept.  of  Commerce  Limited  Com- 
[pnercial  Pilot's  license,  complete  12  weeks' 

nechanic's  course,  advanced  flight  instruc- 

ion  and  training   ty\J+J\J 


MECHANIC'S  COURSE 

375  hours'  scientifically  arranged  instruction,  lectures  and 
practical  work  on  modern  radial,  air  cooled  and  water 
cooled  engines  and  52  pertinent  subjects,  qualifying 
students  for  Dept.  of  Commerce  engine  mechanic's  and 
airplane  mechanic's  licenses,  upon  student 
passing  Air  Commerce  Regulations  re-  /Lf\ 
quirements   ^OL/ 


WELDING  COURSE 

1 00  hours'  light  and  heavy  metals,  fabrication,  cutting, 
steel,  aluminum  and  alloys,  with  complete 
mechanic's  course,  including  electric  weld-  ^^25 


ROOM  AND  BOARD 

$6.50 

PER  WEEK  AND  UP 

INSTRUCTION   PROVIDED  OR  DEPOSIT  REFUNDED 

Practical  instruction  in  stock  control  and  aircraft  production  in  the  modern  Nicholas-Beazley  Aircraft  factory 


FOR  FULL  PARTICULARS 
WRITE    THE  SCHOOL 


160  NORTH  ENGLISH  ST. 
MARSHALL,  MISSOURI 
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OUR  READERS  AIR  THEIR  VIEWS 


Arthur  K.  Ransom,  seeking  information 
on  the  question  of  stolen  aircraft,  re- 
ceived the  following  interesting  comments 
from  a  prominent  aircraft  insurance  man: 

We  who  underwrite  aircraft  insurance 
have  consistently  refused  to  become  alarmed 
over  the  question  of  the  theft  of  planes— at 
least,  for  the  time  being.  In  fact,  we  re- 
gard as  rather  distant  the  time  when  our 
prevailing  rate  of  one-fourth  per  cent  for 
theft  insurance  will  be  substantially  in- 
creased. 

Up  to  this  time  our  group  has  never 
been  called  upon  to  make  a  settlement  of  a 
claim  under  theft  policies,  the  few  cases 
of  stolen  accessories,  instruments,  etc.,  hav- 
ing fallen  within  the  deductible  limits.  At 
this  time,  stolen  ships  are  unusual  enough 
to  rate  first  page  in  almost  any  metro- 
politan daily. 

We  regard  the  entire  situation  placidly. 
In  the  first  place,  only  a  handful  of  people 
in  the  country  can  fly  an  airplane.  In 
other  words,  only  a  very  small  percentage 
of  the  total  population  is  qualified  through 
knowledge  and  experience  to  commit  such 
a  theft.  Furthermore,  pilots  generally  are 
regarded  as  good  "moral  hazards."  By  that 
is  meant  that  the  average  pilot  is  a  high 
type  of  man.  He  has  better  than  average 
education  and  intelligence ;  in  many  instances 
he  has  a  fine  social  background  and  in  many 
others,  affiliations  with  the  military  service. 
He  is,  by  and  large,  an  intelligent  citizen 
with  better  than  average  opportunities  and 
little  incentive  to  steal. 

Of  course,  as  more  people  take  to  the 
air  for  pleasure  or  profit  that  standard 
will  be  lowered  but  it  is  unlikely  that  we 
shall  see  much  change  in  the  present  rates 
for  some  time. 

Present  distressed  conditions  of  business 
have  been  expected  to  increase  losses  from 
theft  but  to  date  the  aircraft  field  has  not 
had  its  proportionate  share,  which  would 
seem  to  indicate  the  correctness  of  our 
judgment. 


G.  B.  Hegardt,  Port  of  Oakland  man- 
ager, sanctions  Chamberlin's  views  on 
airport  postal  service  and  points  out  an 
error  in  fact: 

May  I  offer  the  following  correction  re- 
garding postal  service  at  United  States  air- 
ports, which  was  so  ably  summed  up  by 
Mr.  Clarence  Chamberlin  in  the  issue  of 
Aero  Digest. 

"With  the  exception  of  United  Airport  at 
Burbank,  California,"  wrote  Mr.  Chamber- 
lin, "no  airport  has  any  service  aside  from 
mail  transfer." 

As  a  matter  of  fact,  however,  we  are 
proud  thai  in  December,  1928,  the  Post 
Office  Department  established  the  nation's 
first  commercial  airport  post  office  at  Oak- 
land Municipal  Airport.  This  post  office 
branch  has  all  domestic  postal  services,  ex- 
cept postal  savings — i.e.,  stamps,  money 
orders,  registered  letters.  C.  O.  D.,  parcel 


post  and  general  delivery.  Its  services  are 
enjoyed  by  the  aviation  companies  located 
at  the  field,  the  375  persons  employed  at 
the  airport  and  the  367  students  enrolled 
here.  During  the  month  of  May  $335.62 
worth  of  stamps  were  sold,  44  money  orders 
were  issued  and  46  registered  letters  were 
mailed  from  the  Oakland  Airport  post  office. 

The  post  office  is  housed  in  the  Admin- 
istration Building,  as  are  other  Federal 
agencies — U.  S.  Department  of  Commerce 
Aeronautics  Branch  Eighth  District  head- 
quarters, U.  S.  Department  of  Commerce 
Airways  Communications  service  and  the 
U.  S.  Weather  Bureau— located  at  the  field. 
Boxes  for  both  air  mail  and  regular  mail 
are  conveniently  located  along  the  line  of 
hangars  and  collections  are  made  on 
schedule. 


E.  B.  Warner,  himself  a  private  pilot, 
is  indignant  over  a  reader's  idea  that 
privileges  of  private  pilots  should  he  fur- 
ther restricted  and  proceeds  specifically  to 

say  so: 

I  am  a  private  pilot,  own  my  own  air- 
plane, and  have  taken  quite  a  number  of 
people  for  their  first  airplane  ride.  I  be- 
lieve the  ideas  expressed  by  Miss  Aline 
Rhonie  in  your  June  issue,  if  put  into 
practice,  would  do  nothing  but  harm  from 
every  point  of  view. 

Let  me  repeat  the  suggestion:  "No  pri- 
vate pilot  shall  be  permitted  to  carry  a 
passenger  or  passengers  unless  in  a  ship 
equipped  with  dual  controls,  with  a  trans- 
port pilot  in  charge  of  one  set." 

In  the  first  place,  the  entire  suggestion 
is  founded  upon  a  selfish  and  unreasonable 
point  of  view.  The  proposer  assumes  that 
the  only  lives  worth  saving  are  those  in 
airplanes  and  the  only  people  entitled  to 
protection  are  the  friends  or  passengers 
who  would  be  flown  by  a  private  pilot.  Such 
people  certainly  do  have  a  right  to  expect 
competent  piloting,  whether  by  a  private, 
industrial,  limited  commercial,  or  transport 
pilot.  But  so  do  people  on  the  ground,  the 
owners  of  ground  property,  other  air  pilots 
and  airplane  owners.  If  a  private  pilot  is 
incompetent  to  fly  passengers,  he  is  incom- 
petent to  be  flying  around  in  an  empty  plane. 

The  remedy  for  air  accidents  is  not  to 
restrict  the  rights  of  competent  private 
pilots,  but  to  make  it  more  difficult  to 
become  a  private  pilot  and  thus  produce 
better  pilots,  assuming  that  the  present 
capabilities  of  the  average  private  pilot  are 
not  enough. 

Most  private  pilots  own  one-,  two-  or  three- 
place  ships.  Assuming  a  conventional  three- 
place  job,  does  Miss  Rhonie  recommend  that 
the  transport  pilot  handle  the  controls  in 
the  passenger  compartment,  or  does  she 
want  the  transport  pilot  in  the  rear  cockpit 
with  the  private  pilot  in  front,  mixed  up 
between  the  duals  and  his  passenger?  If 
the  young  lady  flies  at  all  she  ought  to 
know  it  is  against  the  regulations  to  do 
either.    It  is  also  against  the  law  to  hook 


:i  i'.,  .]  i  ..  >■•  .  '■'  ...  -hip  .-.  a  trans- 
port pilot  could  be  taken  along,  and  then 
let  the  passenger  sit  on  a  wing  or  ride 
the  tail.  Perhaps  your  subscriber  is  refer- 
ring to  a  plane  for  the  private  owner  such 
as  the  Ford  fourteen-passenger,  Fokker  F  32, 
or  the  Dornier  Do.  X. 

Considering  that  over  30,000  people  were 
killed  last  year  by  automobiles  and  thousands 
of  others  injured,  does  Miss  Rhonie  recom- 
mend that  all  automobiles  should  be  equipped 
with  two  sets  of  controls,  one  set  to  be 
handled  by  a  licensed  chauffeur  when  pas- 
sengers are  carried  by  an  auto  driver? 

You  may  as  well  legislate  out  of  exist- 
ence the  private  flier  and  the  privately- 
owned  airplane  if  any  of  the  present  priv- 
ileges of  flying  are  to  be  taken  away  from 
the  private  pilot.  The  aviation  industry  is 
trying  to  sell  more  planes,  and  to  create 
a  desire  on  the  part  of  more  people  to 
own  and  fly  their  own  planes.  One  way  to 
do  that  is  to  build  good  planes  and  then 
try  to  see  that  they  are  flown  by  good, 
sane  and  safe  pilots.  The  Department  of 
Commerce  has  complete  charge  of  licensing 
airmen  and  can  make  it  as  hard  as  they 
please  to  get  a  private  or  any  other  kind 
of  license.  They  have  done  a  good  job 
and  should  be  congratulated.  I  think  the 
average  pilot  the  Department  licenses  is 
competent  to  fly  and  that  such  suggestions 
as  this  are  injurious  to  flying,  unfair  and 
entirely  out  of  place.  I  am  surprised  that 
your,  magazine  would  publish  that  kind  of 
recommendation. 


Exhibition  parachute  jumps  are  delete- 
rious to  the  industry,  Miss  Elsie  J.  Miller 
believes,  and  should  be  eliminated. 

I  should  like  to  make  a  suggestion  re- 
garding the  advancement  of  aviation  for  the 
sake  of  making  the  public  more  confident 
of  the  industry,  and  that  is  .  .  .  the  elimin- 
ation of  exhibition  parachute  jumps. 

It  seems  to  me  that  jumps  made  purely 
for  the  amusement  of  the  people  do  not 
give  them  the  impression  that  the  parachute 
is  such  a  priceless  life-saver  of  the  air. 
Rather,  it  is  becoming  a  commonplace  affair, 
used  more  often  to  entertain  crowds  than 
to  save  a  worthy  life.  In  the  beginning, 
parachutes  were  made  for  emergency  pur- 
poses, in  the  event  of  a  plane's  becoming 
disabled  and  they  are  still  used  for  such. 
But  how  needless  it  is  to  risk  one's  life  any 
more  than  is  necessary  by  jumping  when 
there  is  no  cause !  Exhibition  chute  jumps 
certainly  do  not  belong  in  the  category  of 
enterprises  instrumental  in  furthering  the 
safety  of  aeronautics. 

I  have  seen  dozens  of  jumps  for  exhibi- 
tion purposes,  and  as  I  watched  them,  the 
thought  came  to  me :  How  useless  it  is  for 
anyone  to  risk  his  life  merely  to  please  and 
thrill  the  people  below. 

In  an  emergency,  a  parachute  is  the  j 
safest  thing  to  have,  but  when  leaps  are  made 
to  provide  a  thrill,  the  primary  use  is  for- 
gotten. 
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YOU  CAN'T  CO  WRONG  WITH  THE  FAMOUS 

Willcox  Aviation  Books 

AS  YOUR  GUIDE 


Practical  Aviation  Training  in  the  handiest  and  most  useable  form 
. . .  Written  by  leading  authorities  in  plain  everyday  language  . . . 
Endorsed  by  Engineers,  Flyers,  Manufacturers,  Instructors  and  Others... 
Standard  text  books  in  Training  Schools,  Universities  and  Colleges 


DYKE'S  AIRCRAFT  ENGINE  INSTRUCTOR 

By  A.  L.  Dyke 

Positively  the  last  work  on  Airplane  Engines  and  Accessories. 
Engineers  from  leading  manufacturers,  government  depart- 
ments and  aeronautical  publications  assisted  the  author  in  its 
preparation.  This  great  book  is  a  complete  training  on  Air- 
craft Engine  installation,  construction,  operation,  maintenance 
and  repair — an  indispensable  source  of  ready  information  for 
the  student,  mechanic  and  pilot  alike.  It  covers  every  type  of 
Aircraft  Engine,  starters,  magnetos,  carburetors,  controls,  etc.. 
including  Wright  J-6  engine.  New  edition,  third  printing, 
with  much  added  material,  including  additional  colored  plates. 
Flexible  binding,  430  pages,  500  illustrations.  Large  folding 
charts  in  colors.    Price,  $5.00. 

SIMPLIFIED  AERODYNAMICS 

By  Alexander  Klemin 

The  famous  director  of  the  Guggenheim  School  of  Aeronautics 
has  earned  the  gratitude  of  the  whole  aeronautical  world  in 
his  masterly  simplification  of  this  important  but  heretofore 
difficult  subject.  Now  every  pilot,  every  mechanic,  every 
student  has  available  an  easy-to-understand  explanation  of 
useful  mathematical  and  mechanical  principles.  If  you  are 
[interested  in  any  branch  of  aviation,  be  sure  to  get  Professor 
Klemin's  book.  His  standing  in  the  world  of  aeronautics  is, 
iin  itself,  sufficient  recommendation  for  anyone.  Flexible  bind- 
iing,  320  pages,  218  illustrations.   Price,  $3.50. 

iPRACTICAL   AIR    NAVIGATION  AND 
METEOROLOGY 

By  Capt.  R.  Duncan 

ere  is  the  book  that  contains  the  exact  information  needed 
Iby  a  flyer  to  become  an  efficient  air  navigator.  A  book  for 
.every  flyer  and  every  man  who  is  itching  to  get  into  the 
air.  The  author  has  flown  over  4,000  hours  and  is  a  licensed 
pilot  in  United  States,  England,  France  and  Canada.  Covers 
iuse  of  airplane  compass,  air  speed  indicator,  altimeter,  course 
■and  drift  indicator  and  all  other  instruments,  maps,  night-fly- 
ing, weather  forecasting,  calculating  magnetic  variations  and 
Jther  problems  of  air  navigation.  Pocket  size.  Flexible  bind- 
ing, 243  pages,  70  illustrations.    Price,  $3.00. 


STUNT  FLYING 
By  Captain  R.  Duncan 

Captain  Duncan's  new  book,  recently  published,  not  only  tells 
all  there  is  to  tell  about  stunt  flying,  but  shows  the  reader 
also  how  to  make  use  of  the  information  it  gives  as  a  factor 
of  safety.  It  is  a  book  for  the  man  who  already  has,  or  the 
one  who  knows  that  some  day  he  will,  "find  his  wings."  It 
will  save  the  average  flyer  hours  of  costly  flying  practice. 
Use  it  and  learn  by  practicing  and  working  out  your  flight 
maneuvers  on  the  ground.  Some  subjects  covered:  Learning 
to  Fly;  Landings;  Testing  Airplanes;  Exhibition  Flying; 
Stunt  Flying;  Speed  and  Instruments;  Amphibians.  Cloth 
binding.    174  pages,  32  illustrations.    Price,  $2.50. 

AIRPLANE  WELDING 

By  J.  B.  Johnston,  M.  E. 

Between  the  covers  of  this  timely  book  is  packed  every  fact 
and  every  bit  of  information  available  today  on  the  art  of 
welding  in  aircraft  design,  construction,  and  repair.  It  covers 
every  method  of  welding — every  type  of  weld — every  weld- 
able  metal — in  plain,  everyday  language.  The  author  has 
trained  many  men  in  the  art  of  aircraft  welding,  and  is  con- 
sidered everywhere  a  real  authority  on  the  subject.  The  book 
is  unusually  easy  to  read  and  understand.  Flexible  binding, 
320  pages,  210  illustrations.  Price,  $3.50. 

DYKE'S  AUTOMOBILE  AND  GASOLINE 
ENGINE  ENCYCLOPEDIA 

While  not  an  Aviation  book,  this  famous  work  deserves  a 
place  in  every  list  of  helpful  books.  For  21  years  it  has  been 
the  standard  automotive  authority.  Covers  automobile  con- 
struction, operation  and  repair, — Electric  Starters,  Generators, 
Storage  Batteries,  Testing  Methods,  Ignition,  Carburetion— 
and  every  other  part  of  the  automobile.  It  is  a  complete 
course  of  instruction  in  automotive  mechanics  and  repairing 
and  the  finest,  most  complete,  and  best  known  book  of  its 
kind  ever  published.  15th  Edition.  1271  pages,  4300  illustra- 
tions.   Cloth  Binding    Price,  $6.00. 


WAY  ABOVE 
THEM  ALL  IN 
POPULARITY  AND 
REAL  PRACTICAL 
HELP  .  .  . 


THE  GOODHEART  WILLCOX  CO.,  Dept.  A-8-31 
2009  Michigan  Ave.,  Chicago 

Send  me  the  books  I  have  checked  below  for  examination.  I  enclose  no  money  but  \ 

the  price,  plus  a  very  small  postage  charge,  with  the  postman  on  delivery.    If  I 

books  in  three  days,  you  agree  to  refund  my  money. 

  Aircraft  Engine  Instructor    $5.00 

  Stunt  Flying    2.50 

  Simplified  Aerodynamics    3.50 

  Airplane  Welding    3.50 

  Air  Navigation  and  Meteorology    3.00 

  Dyke's  Auto  Encyclopedia    6.00 

NOTE:  It  remittance  l>  lent  with  this  coupon,  we  will  pay  postage  charge*.    Same  return  privilege. 

mnrt  accompany  erdere  from  Canada  or  foreign  e  -' 

Name   

Address   

City   „  
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AIR  CORPS  UNITS 
RE-DISTRIBUTED 

Five-Year  Program  Will  Be  Practically 

Completed  at  End  of  the  Year 
*TPHE  general  plan  for  the  completion  of 
the  five-year  program  of  the  Army  Air 
Corps,  involving  the  re-distribution  of  a 
number  of  units  and  the  expansion  of  the 
Air  Service  to  new  flying  fields,  was  an- 
nounced July  2  by  Major  General  C.  H. 
Bridges,  Adjutant  General  of  the  Army. 
The  re-location  of  the  units  will  bring  an  in- 
crease of  the  air  strength  to  Hawaii  and  the 
Panama  Canal  Zone. 

Twenty-three  inactive  tactical  units  will 
be  re-constituted  during  the  next  year  and  a 
half.  The  Air  Corps  will  form  three  new 
units,  demobilize  four  others  and  render 
inactive  another  three.  Lighter-than-air 
activity  will  continue  to  be  divided  between 
Scott  Field,  III.,  and  Langley  Field,  Va, 
with  two  airship  companies  based  at  the  for- 
mer post  and  one  at  the  latter. 

The  48th  School  Squadron  will  be  ren- 
dered inactive.  The  following  units  will  be 
demobilized :  Air  Corps  Tactical  Detach- 
ment; the  10th  School  Group,  the  11th 
School  Group  and  the  13th  School  Group. 

At  the  end  of  the  year  the  Air  Corps 
will  have  approximately  forty  planes  less 
than  the  goal  of  1,800,  according  to  Major 
General  James  E.  Fechet,  Chief  of  the  Air 
Corps.  The  full  complement  of  14,000  en- 
listed men  will  be  serving  with  the  Air 
Corps.  The  organization  may  still  be  short 
a  few  officers.  The  program  requires  at  its 
completion  1,650  Regular  officers  and  SS0 
Reserve  officers  on  active  duty. 

Work  is  in  progress  to  provide  much 
larger  accommodations  in  Hawaii.  Trans- 
fers from  Continental  units  will  be  made 
between  March  and  June,  1932.  Albrook 
Field,  at  the  Pacific  end  of  the  Panama 
Canal  Zone,  will  be  ready  about  March  15 
of  next  year.  Units  will  be  sent  to  this 
new  field  from  France  Field  at  the  Atlantic 
end  and  from  Mather  and  Rockwell  Fields 
in  the  United  States. 

The  Air  Corps  units  at  Mitchel  Field, 
Long  Island,  will  remain  practically  undis- 
turbed in  the  redistribution  program.  From 
this  post,  only  the  19th  Company  wing  head- 
quarters will  be  moved,  transfer  being  ef- 
fected on  March  15  to  Albrook  Field  in  the 
Canal  Zone.  A  new  Air  Corps  field  will 
be  developed  near  Shreveport,  La.,  to  which 
transfers  will  be  made  from  Fort  Crockett, 
Scott  and  Brooks  Fields.  Several  units  will 
be  established  during  the  winter  at  Randolph 
Field,  San  Antonio,  Texas. 


Embattled  No  Longer 

AIR  CORPS  Reserve  Officers  reporting 
for  their  annual  active  duty  tour  of  two 
weeks  at  Mitchel  Field.  L.  I.,  found  con- 
ditions this  year  Vastly  improved  over 
those  encountered  in  1929  and  even  1930 


when  things  had  taken  a  decided  turn  for 
the  better.  The  one  fly  in  their  ointment 
was  a  drastic  cut  in  Reserve  flying  time 
which  limited  them  to  ten  hours  flying 
time  apiece  instead  of  the  anticipated 
twenty.  Lieut.  C.  B.  Allen,  who  called 
attention  to  the  unhappy  lot  of  the  Air 
Reserves  two  years  ago  through  the  col- 
umns of  Aero  Digest,  has  been  promoted 
to  a  captaincy  and  functioned  in  the  re- 
sponsible role  of  flight  commander  under 
Major  John  M.  Hayward,  head  of  the 
369th  Observation  Squadron,  which  is 
composed  of  the  first  group  of  Reserves 
called  to  active  duty. 


General  Foulois  Is  Appointed  Chief  of 
the  Air  Corps 

PRESIDENT  HOOVER  has  announced 
the  appointment  of  Brigadier  General  Ben- 
jamin D.  Foulois,  Assistant  Chief  of  the  Air 
Corps,  to  be  Chief  of  the  Air  Corps  with 
the  rank  of  Major  General  for  a  period  of 
four  years,  succeeding  Major  General  James 
E.  Fechet,  whose  four-year  term  expires 
on  December  19. 

General  Foulois,  a  native  of  Connecticut, 
joined  the  Army  as  a  private.  He  became 
a  non-commissioned  officer  in  the  engineers 
and  infantry,  successively.  He  was  com- 
missioned a  second  lieutenant  in  the  Signal 
Corps  in  1901.  General  Foulois  was  a 
pioneer  in  aviation  and  was  Orville  Wright's 
first  official  passenger.  He  qualified  as 
Military  Aviator  in  1912.  He  is  an  active 
pilot  in  the  field  whenever  possible. 


New   Construction   Work   to   Begin  at 
Lakehurst  Naval  Air  Station 

IN  PREPARATION  for  the  basing  of 
the  new  dirigible  Akron  at  the  Lakehurst 
Naval  Air  Station,  contracts  for  new  con- 
structions at  the  field  were  recently  awarded 
by  the  Bureau  of  Aeronautics,  Navy  De- 
partment. 

New  quarters  will  be  erected  at  a  cost  of 
$327,568.  This  work,  to  be  completed  about 
April  1,  1932,  includes  the  construction  of 
eight  buildings  for  officers'  homes  and  bar- 
racks to  accommodate  approximately  250 
enlisted  men. 

A  contract  for  the  re-erection  of  a  dirig- 
ible hangar  at  the  Lakehurst  station  was 
awarded  at  a  cost  of  $73,000. 


Coordination  Maneuvers  Staged  by  Air 
Corps  in  Hawaii 

PLANES  of  the  Eighteenth  Composite 
Wing,  Hawaiian  Department,  participated  in 
two-day  coordination  maneuvers  June  25-26. 
The  exercises  included  a  flight  from  Hono- 
lulu to  the  island  of  Maui  where  a  simulated 
attack  designed  for  training  in  the  coordina- 
tion of  the  various  elements  employed  was 
staged.  A  total  of  fifty-five  pursuit,  attack 
and  bombing  planes  and  sixty-three  pilots 
took  part  in  the  maneuvers. 

On  the  following  day,  the  fleet  made  a 
100-mile   flight  from   Maui  to  the  island 


of  Oahu  in  forty  minutes,  demonstrating 
a  high  degree  of  mobility  of  organization. 
The  unit  flew  at  an  elevation  of  8,000  feet 
with  a  tail  wind  of  sixty  miles  per  hour. 

The  maneuvers,  held  under  the  super- 
vision of  Lieut. -Col.  G.  C.  Brant,  air  officer 
of  the  Hawaiian  Department,  were  declared 
successful  in  every  way  and  were  without 
untoward  incident. 


NAVAL  RESERVE  TO 
HAVE  FAST  PLANES 

Thirty  Curtiss  Helldiver  High-Speed 
Observation  Planes  Ordered  by  Navy 

AN  ORDER  for  thirty  airplanes  of  the 
"Helldiver"  type  for  the  Naval  Aviation. 
Reserves  has  been  placed  with  the  Curtiss! 
Aeroplane  &  Motor  Company,  according  to' 
a  recent  announcement  of  the  Bureau  o 
Aeronautics,  Navy  Department.  This  con- 
tract was  reported  as  the  first  for  aircra 
awarded  for  the  new  fiscal  year.  A  total 
of  $443,235.75  was  involved  in  the  purchase. 

The  award  of  this  contract  marks  th 
continuation  of  a  Navy  program  of  equi 
ping  all  Naval  Reserve  Squadrons  with  t 
latest  service  type  aircraft.  The  Curtis 
Aeroplane  &  Motor  Company  is  at  present- 
building  thirty-four  Helldivers  for  use 
the  Naval  Reserve  which,  with  the  ne 
contract  for  an  additional  thirty,  will  gi 
Reserve  squadrons  a  total  of  sixty-fo 
planes  of  this  type. 

The  Curtiss  Helldiver  is  a  two-place  hig 
speed  observation  biplane  powered  with 
Wright  R-1340  engine  of  450  horsepowe 
It  is  designated  by  the  Navy  as  the  02C 
This  ship  is  similar  in  many  respects  to 
Curtiss    Navy    Fighter    F8C-4,  employ 
aboard  aircraft  carriers  in  two-seater  fighter' 
tactical  work,  a  new  phase  of  Navy  aerial] 
warfare    introduced    in    the    1931  Navy 
maneuvers  held  in  Panama. 

The  02C-1  is  in  use  as  an  expeditionary 
observation  plane  by  the  Marine  Corps  EasB 
Coast  Expeditionary  Forces  at  Quantico, 
Va.,  and  by  the  Marine  Corps  AviatioM 
detachments  in  Nicaragua. 

The  02C-1  is  intended  to  provide  thfl 
Naval  Reserves  with  ships  having  maneurfi 
verability  comparing  favorably  with  those 
of  the  fighting  squadrons  of  the  aircraft! 
carriers  to  which  many  of  the  Naval  Aifh 
Reserve  officers  have  been  attached  during?, 
the  past  four  years.  It  is  believed  that  in 
this  way  these  officers  will  be  able  to  mainjj] 
tain  their  efficiency  through  continued  flying » 
at  Naval  Reserve  bases  and  that  there  will, 
be  provided  training  in  service  type  equip- 
ment for  those  who  have  not  served  with 
the  Fleet. 

The  02C-1  has  a  fuel  capacity  of  120 
gallons,  which  is  greater  than  the  norma! 
fuel  load  of  previous  Navy  observation 
types.  The  rear  cockpit  is  designed  espe- 
cially for  the  gunner  in  any  position  or 
when  the  plane  is  traveling  at  high  speed;. 
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Corsairs 


that  wear  the 
GLOBE  and  ANCHOR 
of  the  U.  S.  Marines 


Corsairs  in  service  with  the  Marine  Corps 
are  usually  in  active  service.  It  may  be 
in  Haiti,  whose  ragged,  mountainous  in- 
terior affords  few  landing  fields  that  are 
even  possible.  It  may  be  over  the  inac- 
cessible jungles  of  Central  America.  It 
may  be  in  China  in  sections  where  plane 
failure  would  write  "Finis"  to  an  aerial 
mission. 

Corsairs  ask  no  odds  of  the  men  who 
make  their  assignments,  or  the  men  who 
do  the  flying.  The  stamina  to  stand  rough 
landings  and  the  performance  to  get  into 
and  out  of  small  fields  are  traditional  with 
this  plane.  So,  too,  are  its  speed  —  its 
climb  and  its  excellent  handling  qualities. 


These  distinctly  Vought  characteristics 
have  carried  Corsairs  through  years  of 
strenuous  service  with  the  Marine  Corps. 
They  have  made  the  Corsair  a  standard 
observation  plane  with  the  Navy.  And 
they  make  it  an  ideal  ship  for  fast  execu- 
tive transport  and  private  flying.  Chance 
Vought  Corporation.  Division  of  United 
Aircraft  &  Transport  Corporation,  East 
Hartford,  Connecticut.  Export  represen- 
tative: United  Aircraft  Exports,  Inc.,  230 
Park  Avenue,  New  York,  N.  Y. 


CHANCE  VOUGHT 
CORPORATION 
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The  rear  cockpit  is  equipped  for  the  in- 
stallation of  a  standard  Navy  radio  trans- 
mitter and  receiver  for  the  purpose  of  fur- 
nishing active  practice  in  this  type  of  work. 
The  engines  are  cowled  with  the  new  Cur- 
tiss  anti-drag  ring  cowls. 


Report  Summary  of  Annual  Air  Corps 
Maneuvers 

NO  radical  changes  will  be  effected  in 
the  organization  of  the  Air  Corps  as  a 
result  of  the  annual  field  maneuvers,  ac- 
cording to  information  recently  made  avail- 
able. However,  many  of  the  problems  en- 
countered are  undergoing  study  and  recom- 
mendations are  being  made  to  the  various 
sections  concerned. 

The  following  summary  of  the  results, 
personnel  and  equipment  engaged  in  the 
maneuvers  was  reported : 

Airplanes  participating  in  Exercises   667 

Depot  Transports  not  moving  with  Division  8 

Airplanes  moving  with  Division...   659 

Airplanes  damaged  beyond  economical  repair  3 

Pilots  injured    3 

Passengers  injured    2 

Fatalities   :•  0 

Aircraft    (or   pilot)    flying   hours -approxi- 
mately   38,000 

Miles  flown  at  average  cruising  speed  

Officers   

Flying  Cadets   

Number  o(  officers  and  cadets  actively  en- 
gaged as  pilots  

Enlisted  Men   

Pursuit   

Observation   

Bombardment   

Attack   

Transport   


t>« 


Consolidated  Awarded  Navy  Contract 

CONTRACT  for  twenty-three  patrol 
planes  for  aircraft  units  of  the  U.  S.  Fleet 
was  recently  awarded  by  the  Navy  Depart- 
ment to  the  Consolidated  Aircraft  Company, 
Buffalo,  N.  Y.  A  total  of  $1,709,837.50  was 
involved  in  the  purchase.  Delivery  of  the 
first  plane  is  scheduled  by  March  1,  1932, 
and  the  remainder  by  August  1,  1932. 

The  Wright  Aeronautical  Corporation, 
Paterson,  N.  J.,  has  been  awarded  a  contract 
for  sixty-nine  engines  for  use  in  the  Con- 
solidated patrol  planes.  Total  cost  is  $523,- 
506.85. 


Navy  Buys  Two  More  Autogiros 

EXPERIMENTAL  work  with  autogiros 
will  be  continued  by  the  Navy  Department 
and  two  craft  in  addition  to  the  one  pre- 
viously acquired  were  recently  purchased, 
according  to  a  recent  announcement  of  the 
Department.    Contracts   for   the   two  new 


autogiros  was  recently  awarded  to  Pitcairn 
Aircraft,  Inc.,  Willow  Grove,  Pa.,  at  a 
total  cost  of  $44,076. 

The  Bureau  of  Aeronautics  has  purchased 
these  planes  in  order  to  test  their  pos- 
sibilities for  naval  observation  purposes. 
Experiments  with  an  autogiro  equipped  with 
pontoons  for  seaplane  use,  as  well  as  normal 
landing  gear  for  aircraft  carrier  operation, 
are  contemplated.  Preliminary  trials  with 
the  first  autogiro  are  now  under  way. 


NORTON  FIELD  NOTES 

[W.  Donald  Walter] 
Air  Corps  Reserve  Flying 

THE  busiest  week-end  in  the  history  of 
Norton  Field  was  that  of  June  20-21.  On 
those  two  days,  nineteen  Air  Corps  Reserve 
pilots  flew  a  total  of  seventy-five  hours  and 
twenty-five  minutes.  Lieutenant  McConnell 
is  suspected  of  pestering  the  engineering  de- 
partment at  Fairfield  until  they  finally  gave 
him  airplanes  just  to  get  rid  of  him;  at  any 
rate,  when  the  first  officers  arrived  at  the 
field  at  noon  on  Saturday  they  found  seven 
ships  on  the  line  ready  to  go  and  three  of 
them  service  types.  There  were  three  02H's, 
three  PTl's,  and  one  PT3.  From  then  on 
the  ships  were  in  the  air  constantly. 

Most  of  the  pilots  had  been  checked  out 
on  the  02's,  and  practically  all  the  re- 
mainder received  their  check  hops  on  Sat- 
urday. The  first  arrivals  got  the  02's,  and 
late-comers  had  to  be  satisfied  with  the 
training  types  until  their  turns  at  the  ser- 
vice types  came  around.  Some  excellent  form- 
ations were  flown  in  both  types  of  planes. 
Among  the  out-of-town  pilots  reporting  for 
the  week-end  were  Majors  Tabor,  from 
West  Virginia,  and  Zimmerman  from  Mans- 
field ;  Captains  Cahill  from  Cleveland,  Cotner 
from  Van  Wert,  Robinson  from  Springfield, 
Sloan  from  Canton ;  and  Lieutenants  Carlson 
and  Rumage  from  Cleveland,  Juergensmeier 
from  Logan,  Keelor  from  Lebanon,  and 
Rose  from  Lima. 

LOCAL  members  of  the  Air  Corps  Re- 
serve are  considerably  concerned  over  the 
action  to  be  taken  by  the  War  Department 
when  the  present  lease  on  Norton  Field 
expires  next  year.  A  movement  is  under 
way  to  obtain  the  rental  of  the  municipal 
Port  Columbus  for  the  use  of  the 


Reserves.  Major  William  F.  Centner,  CO. 
of  the  308th  Observation  Squadron,  Air 
Corps  Reserve,  and  superintendent  of  Port 
Columbus,  states  that  removal  of  the  Army 
base  from  the  city  will  mean  that  Columbus 
will  suffer  a  considerable  financial  loss,  due 
to  the  elimination  of  the  payroll  and  of: 
purchases  made  in  the  city  for  the  field. 
Considered  of  far  more  importance,  how- 
ever, would  be  the  loss  to  the  national  de- 
fense of  approximately  sixty  trained  Air 
Corps  Reserve  officers,  who  would  have  no 
facilities  for  keeping  in  training  and  whose 
services  would  consequently  be  of  little 
assistance  to  the  country  in  event  of  an 
emergency.  It  is  hoped  that  the  War  De- 
partment will  see  fit  not  only  to  continue  the 
Reserve  base  here,  but  to  encourage  Reserve 
activities  by  constantly  increasing  the  num- 
ber of  available  airplanes  and  the  flying 
time  allotted. 

TWELVE  Model  03U-l's,  most  recent  | 
modification  of  the  Vought  "Corsair"  series, 
have  been  delivered  by  the  Chance  Vought 
Corporation  under  current  Navy  contracts, 
according  to  a  recent  announcement  of 
Chance  Vought  officials.  Fly-away  deliv- 
eries were  made  at  the  Chance  Vought  fac- 
tory, Hartford,  Conn.,  the  planes  being  flown 
by  Navy  personnel  to  Hampton  Roads,  Va., 
for  use  with  Aircraft  Squadrons,  Scouting 
Fleet. 

Three  additional  ships  of  this  model  were 
recently  flown  to  the  Naval  Air  Station, 
Anacostia,  D.  C,  for  use  by  that  station. 


Deliver  First  Ten  of  135  Boeing  Pursuits 

THE  first  ten  P-12E  Wasp-powered  pur- 
suit planes  on  the  Boeing  Airplane  Com- 
pany's contract  with  the  Army  Air  Corps 
for  135  airplanes  of  this  type,  were  com- 
pleted during  July.  According  to  the  de- 
livery schedule,  fifteen  P-12E's  will  be  fin- 
ished each  month  until  the  completion  of  the 
order.  The  construction  of  the  P-12E  pur- 
suit planes  marks  the  first  quantity  produc- 
tion of  standard  fighting  planes  with  all- 
metal  monocoque  fuselages,  the  Boeing  Com- 
pany announced. 

AN  ORDER  for  200  Switlik  Safety 
Chutes  has  been  issued  to  the  Switlik  Para- 
chute &  Equipment  Company  of  Trenton, 
N.  J.,  by  the  Navy  Department. 


General  Fechet,  Chi 
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Your  Own 
1931  Great  Lakes  Airplane 

and 

A  complete  Government  Approved 
Transport  Course,  including  10  hours 
Night  Flying,  10  hours  Blind  Flying, 
Cabin  Ship  Flying,  Complete  Ground 
School  and  3,000  miles  of  Cross-Country 
Flying  in  wonderful  California. 

Combination  Price  Only 

$3,985 

The  following  RYAN  Government  Approved 
Courses,  less  plane,  are  also  available. 

Transport  Courses  -  -  -  -  $2,975  to  $3,145 
Limited  Commercial  Courses  $  795  to  $  965 
Private  Pilots'  Courses  -   -   ■   $  340  to  $  425 


|  ^T^^T"  >A  U  S  G°VT  APPROVED 

T.C.  I  IV  ..      r\  FLYING-  SCHOOL 


RYAN 


^Transport 
Y 

IN  SUNNY  SAN  DIEGO  ,  CALIFORNIA 


84 


Aero  Digest 


AERONAUTICAL  INDUSTRY 


U.  S.  ENTRY  IN  WORLD 
SOARING  CONTEST 

AERO  DIGEST  Sponsors  Participation 
by  Jack  O'Meara  in  International 
Meet  at  Wasserkuppe 

AS  a  proponent  of  aviation  development 
generally  and  as  an  expression  of  its 
interest  in  motorless  flight,  Aero  Digest 
with  The  Sportsman  Pilot  is  sponsoring  an 
American  entry  in  the  International  Soar- 
ing Contest  this  summer  at  Wasserkuppe, 
near  Frankfort,  Germany.  Jack  O'Meara, 
holder  of  the  American  endurance  record 
of  six  hours  and  forty-eight  minutes,  will 
represent  the  United  States. 

This  will  be  the  first  time  this  country 
has  participated  in  these  contests  since 
they  began  several  years  ago. 

He  will  compete  against  more  than  forty 
entries  from  more  than  ten  countries,  in- 
cluding France,  England,  Germany,  Aus- 
tria, Switzerland  and  Sweden  and  will  be 
the  only  American  in  the  meet.  O'Meara 
plans  to  return  to  this  country  on  Sep- 
tember 8  to  make  a  series  of  inter-city 
glider  flights  in  preparation  for  a  free 
glider  flight  across  the  continent. 

Accompanied  by  Augustus  Post,  one  of 
America's  pioneer  balloonists  and  pilots, 
O'Meara  sailed  for  Germany  last  month 
on  the  S.  S.  Europa.  Mr.  Post,  in  addition 
to  managing  O'Meara's  trip,  expects  to 
obtain  meterological  data  important  to 
gliding  and  information  on  methods  and 
equipment  used  in  glider  training. 


NAVY  BALLOON  WINS 
NATIONAL  RACE 

T~*HE  Navy  entrants  Lieut.  T.  G.  W. 

Settle  and  his  aide,  Lieut.  Wilfred 
Bushnell,  on  July  20  won  the  National 
Elimination  Balloon  Race  for  the  Litch- 
field Trophy  with  a  twelve-hour  flight  of 
215  miles  from  Akron,  Ohio,  to  Marilla, 
N.  Y.  They  covered  twenty-five  miles 
more  than  Frank  Trotter  and  Roland 
Blair,  who  placed  second  in  their  Good- 
year-Zeppelin  No.  8  with  a  flight  to  Stev- 
ensville,  Ont.  Tumultuous  weather  was 
flown  through  by  the  contestants. 

These  two  crews  qualify  to  represent 
the  United  States  in  the  International 
Gordon  Bennett  Balloon  Race  with  Ward 
T.  Van  Orman  who  won  the  international 
event  last  year.  The  Gordon  Bennett 
race  this  year  is  scheduled  to  start  from 
Cleveland,  Ohio,  on  Labor  Day. 

The  national  balloon  race  of  1931  was 
one  of  the  most  turbulent  in  the  history 
of  this  event.  Lightning,  thunder  and 
rain  was  encountered  practically  from  the 
start.  The  winning  distance  was  approxi- 
mately one-half  of  that  of  542  miles  made 
by  Van  Orman  in  the  Bennett  Race  of 
1930.    Lieutenant  Settle  won  the  elimina- 


tion race  in  1929  and  Blair  and  Trotter 
won  this  event  last  year. 

Third  place  went  to  the  entry  of  radio 
station  WJR,  Detroit,  with  E.  J.  Hill, 
international  winner  in  1927,  as  pilot,  and 
Arthur  Schlosser  as  aide.  They  landed 
near  Erie,  Pa.,  a  distance  of  110  miles. 
None  of  the  other  entries  lasted  the  night 
through.  The  United  States  Army  No.  2 
and  the  Del-Mar- Va  of  the  Eastern  Shore 
Association  failed  to  get  outside  of  Ohio 
and  the  United  States  Army  No.  1  reached 
Custard,  Pa. 

This  year's  race  was  limited  to  eight 
balloons,  each  of  80,000-cubic-foot  capac- 
ity and  inflated  with  natural  gas. 

The  Navy  has  participated  in  the  Na- 
tional Balloon  Races  since  1919  with  the 
exception  of  1924-25-26. 


Consolidate  Northrop  and  Stearman 
Aircraft  Companies 

LANS  for  the  consolidation  of  the 
Northrop  Aircraft  Corporation  of 
Burbank,  Calif.,  and  the  Stearman  Air- 
craft Company  of  Wichita,  Kan.,  were 
announced  on  July  23  by  F.  B.  Rentschler, 
president  of  United  Aircraft  &  Transport 
Corporation,  of  which  both  companies  are 
subsidiaries. 

On  or  about  September  1,  all  of  the 
assets  and  the  engineering  personnel  of 
the  Northrop  organization  will  be  trans- 
ferred to  Wichita  and  the  Stearman  Com- 
pany will  proceed  with  production  and 
will  be  prepared  to  service  the  Northrop 
ships  delivered  to  date. 


Navy  entry  taking  off  from  Akron,  Ohio 


Stearman,  a  pioneer  company,  manufac- 
tures commercial  types  of  airplanes  and 
recently  completed  the  installation  of  new 
manufacturing  facilities.  Northrop  has 
been  a  development  company  and  two 
types  have  been  developed  and  are  ready 
for  production — the  Alpha,  a  high-speed 
all-metal  light  transport,  and  the  Beta,  an 
all-metal  sport  plane.  Northrop  design 
employs  an  all-metal  type  of  construction. 
In  addition,  Northrop  engineers  have 
made  progress  in  the  development  of  the 
"all-metal  flying  wing." 


NATIONAL  AIR  RACE 

Final  Preparations  Being  Completed  at 
Cleveland— Airport  Regulations 
for  Pilots  Announced. 

THE  National  Air  Race  of  1931,  the 
eleventh  of  this  annual  American 
aviation  classic,  will  be  held  at  the 
Cleveland  Airport,  Cleveland,  Ohio,  Aug- 
ust 29  to  September  7.  The  air  race  pro- 
gram with  the  schedule  of  competitive 
events  and  prizes  for  contest  winners  has 
been  compiled.  The  airport  rujes  and 
regulations  effective  during  the  races 
have  been  prepared  and  approved  by  the 
Department  of  Commerce.  Construction 
of  the  new  grandstand  and  race  course 
has  been  practically  completed  for  the 
accommodation  of  visiting  and  competing 
pilots  and  planes  and  thousands  of  spec- 
tators. 

The  races  were  run  at  Cleveland  in  1929 
and  at  Chicago  last  year. 

The  new  Cleveland  air  race  course  is 
one  of  ten  miles.  It  is  kite-shaped  with 
the  large  end  of  the  kite  described  by 
three  pylons  at  the  northern  end  of  the 
grandstand.  The  home  pylon,  forming 
the  eastern  axis  of  the  kite,  will  be  800 
feet  out  from  the  center  line  of  the  stands 
and  administration  building.  The  narrow 
end  of  the  kite  will  be  south  of  the 
stands.  Spectators  may  keep  racing 
planes  in  sight  over  three-fifths  of  the 
entire  course  as  they  come  in  from  the 
south  and  make  a  sweeping  turn  in  a 
counter-clockwise  direction  around  the 
home  pylon. 

The  race  program  includes  forty-two 
closed  course  events,  twelve  special  speed 
dashes,  two  handicap  derbies  from  the 
Pacific  Coast  to  Cleveland  and  a  free- 
for-all  mixed  derby. 

Considered  of  especial  interest  is  the 
Thompson  Trophy  Race,  a  free-for-all 
speed  race  for  landplanes  over  ten  laps 
of  a  ten-mile  course,  carrying  a  purse  of 
$15,000  and  the  Trophy.  This  race  was 
first  held  last  year  over  a  course  with 
five-mile  laps.  Similar  to  the  Thompson 
race  and  open  to  women  pilots  only,  is 
the  Cleveland  Pneumatic  Aerol  Trophy 
Race  with  a  purse  of  $7,500.  Entrants 
must  make  a  minimum  speed  of  140  miles 
per  hour  to  qualify. 
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Among  the  well-known  pilots  expected 
to  compete  in  the  race  events  are  Major 
James  Doolittle,  Lieut.  Alford  Williams, 
Wiley  Post,  Doug  Davis,  Lee  Shoenhair 
and  "  Capt.  Frank  Hawks.  Lieutenant 
Williams  recently  returned  from  Europe 
where  he  obtained  entries  in  the  races 
of  several  prominent  Continental  pilots, 
including  Ernst  Udet  of  Germany  and 
Lieut.  Richard  Atcherley  of  England. 

Among  the  officials  of  the  National  Air 
Races  are  the  following:  Col.  Edward 
Rickenbacker,  referee;  Major.  E.  H.  Zis- 
tell,  chief  judge;  E.  W.  "Pop"  Cleveland, 
race  contest  chairman ;  Ray  Collins,  chief 
starter;  Carl  Schory,  chief  timer;  F. 
Burnside,  chief  scorer;  Capt.  O.  Richard- 
son, head  of  technical  committee;  W.  C. 
Whitehead,  in  charge  of  field,  course  and 
supply;  and  Ray  Brown,  chief  of  opera- 
tions. 

Clifford  W.  Henderson    is  managing 
director  of  the  races  and  Clifford  Gilder- 
sleeve  is  executive  vice-president. 
Instructions  to  Pilots 

The  rules  and  regulations  for  pilots  us- 
ing the  Cleveland  Airport  during  the  Na- 
tional Air  Races  were  recently  announced 
by  the  management  as  follows : 

The  field  will  be  divided  by  a  white  lir-  * 
portion 


of  the  line  to  be  for  airline  ira...^ 

t&  aSxSs^wS  of  r  K^b?  -a 


will  land 


rivai  ai  the  Cleveland  Airport. 

Contesting    airplanes    upon    arrival  will,  alter 

landing,  taxi  immediately  t..  that  part  of  the  field 

marked  "Contest"  where  instructions  will   be  re- 


posed to  give  each  racing  pilot  a  space 
number  which  will  correspond  with  his 
In  that 


number.  In  that  case,  ne  mU  be  .. 
to  the  location  of  that  space  which  he  will  hold 
for  the  duration  of  the  meet. 

Visiting  airplanes  and  pilots  will  confine  then 
take-offs  and  landings  to  the  east  side  of  the  air- 
port. This  applies  to  contestants  when  not  com- 
peting in  a  scheduled  event. 

On  the  east  side  of  the  airport  a  green  light 
on  the  tower  of  the  administration  building  will 
be  used  to  signal  airplanes  when  to  take  off.  A 
red  light  will  he  displayed  when  aircraft  is  ap- 


ith 
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green  light  from  the  tower  on  the  east  side  of 
the  airport.  Ships  equipped  with  radio  may  or>- 
tain  specific  instructions  from  the  operating  tower 
before  taking  off  or  landing. 

All  turns  after  taking  off  will  be  away  from  the 
white  line  which  divides  the  field.  In  no  case  will 
airplanes  take  off  toward'  the  grandstand.  Air- 
planes taking  off  the  contest  side  of  the  airport 
will  turn  to  the  west  and  airplanes  takmg  off  the 
east  side  of  the  airport  will  turn  to  the  east  and 
remain  entirelv  away  from  the  area  which  in- 
cludes the  speed  course.  Airplanes  taking  off  on 
either  side  of  the  field  division  line  will  continue 
to  stay  on  the  same  side  of  the  division  line  until 
well  beyond  the  confines  of  the  airport. 

The  contest  side  of  the  field  will  be  used  only  by 
airplanes  which  are  entered  in  scheduled  events 
and  contests.  AH  airplanes  will  be  grounded  dur- 
ing Army,  Navy  and'  Marine  Corps  maneuvers. 
Army,  Navy  and  Marine  Corps  maneuvers  will  be 
scheduled  so  as  not  to  conflict  with  regular  sched- 
uled transport  or  mail  line  operations. 

Contestants  may  obtain  permission  to  fly  the 
speed  course  in  practice  by  applying  to  the  Con- 
test Chairman  but  all  practice  flying  must  be 
completed  by  11:30  A.  M.  each  day. 

In  event  of  a  southerly  or  south  westerly  take- 
off, contestants  in  closed  course  events,  will,  in 
event  of  a  race  horse  start,  make  a  turn  around 
a  properly  designated  scattering  pylon  and'  then 
swing  on  to  the  race  course  and  proceed,  making 
left  turns  at  all  pylons.  If  any  variation  of  this 
procedure  is  necessary,  contestants  will  receive 
specific  instructions  before  the  start  of  each  event. 
Should  a  race  horse  start  be  made  in  a  north- 
erly direction,  there  will  be  no  scattering  pylon 
and  contestants  will  proceed  around  the  course 
being  careful  to  avoid  crowding  at  first  pylon. 

There  will  be  observers  stationed  on  the  field 
dividing  line  to  take  the  numbers  and  report  any 
airplane  crossing  this  line  within  the  boundaries 
of  the  airport,  as  well  as  any  other  infractions  of 
these  rules  or  Department  of  Commerce  Regula- 
tions. Low  flying,  stunts,  and  acrobatics  will  not 
be  tolerated  unless  such  are  a  part  of  the  sched- 
uled program  of  events. 


Pratt  &  Whitney  Announces  New  Super- 
charged Hornet  Engine 

r~\  EVELOPMENT  of  a  new  high-com- 
pression,  supercharged  Hornet,  a 
radial  air-cooled  aircraft  powerplant  cap- 
able of  developing  775  horsepower  at  sea 
level,  has  been  announced  by  Andrew 
Willgoos,  chief  engineer  of  the  Pratt  & 
Whitney  Aircraft  Company.  This  en- 
gine, a  modification  of  the  standard  Series 
B  Hornet,  will  carry  its  former  rated 
power  of  575  horsepower  up  to  an  alti- 
tude of  8,000  feet. 

The  supercharged  Hornet  was  designed 
primarily  for  military  bombing  planes  and 
recently  completed  satisfactory  type  tests 
at  the  Naval  Aircraft  Factory. 

The  improved  performance  is  obtained 
through  supercharging  and  higher  com- 
pression ratios.  The  new  engine  is  equip- 
ped with  an  improved  type  of  super- 
charger drive  which  makes  possible  higher 
supercharging  than  could  be  efficiently 
obtained  previously.  The  powerplant  in- 
corporates a  propeller  reduction  gear  of 
novel  design,  having  3  to  2  ratio.  The 
same  design  features  which  have  been 
tested  in  the  various  Pratt  &  Whitney 
engines  have  been  incorporated  in  the  new 
Hornet,  coupled  with  improvements  tested 
by  hundreds  of  hours  of  full-throttle  test- 


July  4.  The  second  flight  began  at  Kansas 
City  on  July  13  to  follow  a  route  through 
the  Mid-South,  Southeast,  along  the  At- 
lantic Seaboard  to  New  England  and  Can- 
ada, thence  from  Buffalo,  N.  Y.,  through 
Ohio,  Michigan,  Indiana,  Illinois,  Wiscon- 
sin, Minnesota  and  .Iowa. 

Dr.  Brock  had  completed  his  591st  con- 
secutive daily  flight  when  the  tour  began. 


ing.   i  

Dr.  Brock  and  Col.  Garrett  Making  Air 
Tour  of  Forty-eight  States 

A  GOOD-WILL  air  tour  of  the  United 
States  is  being  made  by  Dr.  J.  D. 
Brock  and  Col.  Ruby  D.  Garrett,  visit- 
ing the  governors  of  the  forty-eight 
states  and  promoting  public  interest  in 
flying  and  the  establishment  of  airports. 
As  official  representatives  of  Greater  Kan- 
sas City  and  the  States  of  Missouri  and 
Kansas,  they  will  fly  over  more  than  17,- 
000  miles.  The  trip  will  require  a  total 
of  twenty-five  flying  days  without  allow- 
ing for  inclement  weather. 

The  tour  has  been  divided  into  four 
stages.  The  first  flight,  which  carried 
them  through  eleven  states  in  the  Middle 
West  and  South,  started  from  Kansas 
City  on  June  29  and  was  completed  on 


Aviation  Country  Clubs  Holds  First 
Annual  Seaplane  Cruise 

FIFTEEN  water-flying  aircraft  carry- 
ing forty  passengers  and  pilots  partici- 
pated last  month  in  the  first  annual  Avia- 
tion Country  Clubs  Invitation  Seaplane 
Cruise,  sponsored  by  the  Amateur  Air 
Pilots  Association.  Starting  at  Oyster 
Bay,  L.  I.,  July  10,  the  armada  made  a 
four-day  tour  of  coast  resorts  on  Long 
Island  and  in  Southern  New  England, 
completing  the  cruise  July  13  at  Montauk, 
L.  I. 

The  purpose  of  the  cruise  was  to  pro- 
vide a  background  for  an  annual  gath- 
ering of  amateur  owners  of  water-flying 
equipment,  similar  in  spirit  to  the  race 
weeks  and  regattas  of  yachting  clubs. 
Participation  was  limited  to  private  own- 
ers of  aircraft  who  are  members  of  Avia- 
tion Country  Clubs  or  of  yacht  clubs. 

The  schedule  was  arranged  to  permit  a 
number  of  short  flights,  stopping  at  yacht 
clubs  and  summer  places  for  lunch,  over- 
night or  refueling  and  to  allow  ample 
time  for  participating  in  summer  sports. 

THE  United  States  Civil  Service  Com- 
mission announces  open  competitive  ex- 
aminations for  associate  engineer  and  as- 
sistant engineer. 

Applications  for  the  positions  of  asso- 
ciate engineer  (optional  branches — aerial 
navigation,  aeronautical,  construction, 
heating  and  ventilating,  and  telephone  and 
telegraph  engineering)  and  assistant  engi- 
neer (optional  branches — heating  and  ven- 
tilating, and  construction  engineering) 
must  be  on  file  with  the  United  States 
Civil  Service  Commission,  Washington, 
D.  C.  not  later  than  August  21,  1931. 


type  P  &  W  Hornet;  (left  to  right)  D.  L.  Brown,  president;  A.  Willgoos,  chi 
engineer;  B.  Gilpin,  factory  manager;  C.  W.  Deeds,  vice  president 
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VALUE  OF  AIR 
PRODUCTS  IN  1930 

AIRCRAFT,  engines  and  equipment  val- 
ued at  $61,211,197  were  produced  for 
both  civil  and  military  purposes  during  the 
calendar  year  1930,  according  to  a  survey 
recently  completed  by  the  Aeronautics 
Branch  of  the  Department  of  Commerce. 

Aircraft  manufactured  during  1930  in- 
cluded 3,437  airplanes,  of  which  1,078  were 
monoplanes  and  2,359  biplanes.  Parts  val- 
ued at  $7,211,992  for  airplanes  were  manu- 
factured. The  total  value  of  parts  and 
heavier-than-air  aircraft,  exclusive  of  en- 
gines, was  $34,545,728.  Eleven  airships  and 
balloons  were  produced  and  the  total  value 
of  lighter-than-air  aircraft  and  parts,  ex- 
clusive of  engines  was  $365,021. 

During  1930,  4,356  engines  were  manu- 
factured, valued  at  $17,267,793,  while  engine 
parts  produced  during  this  period  were 
priced  at  $5,128,261— a  total  of  $22,396,054. 

Aircraft  equipment  valued  at  $3,904,394 
was  manufactured.  This  included  236  sets 
of  pontoons  valued  at  $1,029,060,  8,032 
propellers  valued  at  $1,808,462,  and  3,818 
parachutes  costing  $1,066,872. 


LICENSED  AIRCRAFT 
AND  PILOTS  INCREASE 

TP  HERE  has  been  a  steady  increase  since 
*  the  first  of  the  year  in  the  number 
of  aircraft,  pilots  and  mechanics  holding 
active  Department  of  Commerce  licenses, 
according  to  the  results  of  a  study  recently 
completed  by  the  Aeronautics  Branch.  At 
the  end  of  the  second  quarter  on  July  1,  a 
total  of  7,458  aircraft,  16,268  pilots  and 
9,222  mechanics  held  Government  licenses. 
This  is  in  comparison  with  January  1  of  this 
year  when  there  were  7,354  licensed  air- 
craft, 15,280  licensed  pilots  and  8,993  licensed 
mechanics. 

The  total  number  of  aircraft,  licensed  and 
unlicensed,  of  which  the  Branch  had  record 
on  July  1,  was  10,235,  as  compared  with 
9,818  on  January  1,  1931.  Unlicensed  craft 
(bearing  identification  numbers  only)  num- 
bered 2,777  on  the  first  of  July,  as  against 
2,464  on  the  first  of  January. 

Leading  the  states  in  number  of  aircraft, 
licensed  and  unlicensed,  was  New  York, 
with  1,190.  California  was  second  with  1,160 
and  Illinois  third  with  685.  Considering  li- 
censed aircraft  only,  California  led  with  974 ; 
New  York  with  965  was  second,  and  Illinois 
was  third  with  472.  The  greatest  number 
of  unlicensed  aircraft  was  in  New  York, 
where  there  were  225,  while  Illinois  had 
the  next  greatest  number,  213,  and  California 
was  third  with  186. 

In  number  of  licensed  pilots,  California 
led  with  3,002,  New  York  was  second  with 
1,658  and  Illinois  third  with  1,031.  Califor- 
nia also  led  in  number  of  licensed  mechanics 
with  1,674;  followed  by  New  York  with 
883,  and  with  Illinois'  total  of  561  third. 

Among  the  16,268  pilots'  licenses  that  were 
issued  as  of  July  1,  there  were  6,532  trans- 
port, 1,741  limited  commercial,  67  industrial 
and  7,928  private.    The  licensed  pilots  in- 


cluded 445  women,  whose  licenses  were 
divided  as  follows :  Transport,  34 ;  limited 
commercial,  53 ;  industrial,  two;  private, 
356.  The  9,222  mechanics  included  five 
women. 

The  number  of  licensed  gliders  was  100, 
and  unlicensed  gliders,  1,107,  a  total  of  1,207. 
Licensed  glider  pilots  numbered  238.  The 
greatest  number  of  gliders  in  a  single  state 
was  in  California,  where  there  were  257. 
Michigan  was  second  with  121  and  New 
York  third  with  119.  California  also  led 
in  number  of  licensed  glider  pilots  with  98, 
while  New  York  had  36  and  Michigan  24. 


A  NEW  uniform  color  combination, 
consisting  of  maroon,  orange,  black  and 
aluminum  has  been  adopted  for  all  air- 
planes of  the  Aeronautics  Branch  of  the 
Department  of  Commerce. 

The  tops  of  the  wings  on  monoplanes, 
the  tops  of  upper  wings  on  biplanes,  and 
the  upper  surface  of  elevators  and  stabil- 
izers, will  be  painted  international  orange. 
The  metal  cowling  on  the  front  part  of 
the  airplanes  and  the  wheel  fairings  are 
to  be  maroon,  and  the  landing  gear  and 
under  struts  will  be  black.  The  fuselage 
of  all  planes  and  the  lower  wings  on 
biplanes  will  be  aluminum. 


NUMBER  AND  VALUE  OF  AIRCRAFT,  AIRCRAFT  ENGINES  AND 
AIRCRAFT  EQUIPMENT  MANUFACTURED  DURING  THE 
CALENDER  YEAR  1930 

Compiled  by  the  Aeronautics  Branch,  Department  of  Commerce 


AIRCRAFT 


HEAVIER-THAN-AIR   (Excluding  Powerplants) 


Type 


Monoplanes 


Biplanes 


No. 

Value  (1) 

No. 

Value  (1) 

No. 

Value  (1) 

Open  cockpit,   one,  two,  three, 

Cabin,  single  engine 

280 

$945,982 

1,971 

$13,368,461 

2,251 

$14,314,443 

One  to  three  place  

136 

367,271 

136 

367,271 

Four  or  more  place  

444 

3,067,766 

20 

279,486 

464 

3,347,252 

60 

2,046,325 

21 

1,109,619 

81 

3,155,944 

25 

386,231 

85 

110 

2,121,129 

17 

935,050 

62 

2,'498,247 

79 

3,433,297 

2 

23,400 

2 

23,400 

Miscellaneous  (2)   

114 

171,000 

200 

400,000 

314 

571,000 

Totals                                    1,078  $7,943,025 

2,359 

$19,390,711 

3,437 

•$27,333,736 

7,211,992 
$34,545,728 

Total  value  of  "heavier  than  air"  aircraft  and  parts 

LIGHTER-THAN-AIR  (Excluding  Powerplants) 

$74,604 
31,560 

Balloons 

6 

3 
11 

12,355 

$118,519 
246,502 

Total   

Total  value  of  lighter-than-air  aircraft  and  parts  

$365,021 

ENGINES 

Radial 

All  Other  Types 

Total 

No.  Value 

No. 

Value 

No. 

Value 

Engines  (aircraft  only) 

100  h.p.  or  less  

101  to  200  h.p  

201  to  400  h.p  

Over  400  h.p  


490 
783 
647 

1,836 


$385,295  283 

1,432,325  35 

2,159,705  2 

10.100.922  360 


$250,250  773 

63,800  738 

(3)  640 

2,809,496  2,196 


$635,545 
1,496,125 
2,159,705 
12,876,418 


Totals    3,676  $14,144,247 


$3,123,546   4,356  $17,267,793 


Parts— engine    5,128,261 

Total  value  of  engines  and  parts   $22.396,054 


EQUIPMENT 


Pontoons  (sets)    236  $1,029,060 

Propellers   8,032  1,808,462 

Parachutes    3,818  1,066,872 


Total  value  of  equipment   $3,904,394 

Grand  Total— Aircraft,  Engines,  Parts  and  Equipment   $61,211,197 

(1)  Includes  value  of  aircraft  with  instruments  and  accessories  but  does  not  include 
powerplant. 

(2)  Includes  planes  and  estimated  value  of  planes  constructed  by  individuals  or  concerns 
(not  considered  as  aircraft  manufacturers)  for  their  own  or  experimental  use  and  those 
manufactured  by  aircraft  companies  failing  to  send  in  a  production  report  due  to 
discontinuance  of  operations. 

(3)  Manufactured  for  experimental  purposes.    No  value  given. 
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DIGEST      OF     RECENT  EVENTS 

A  Brief  Chronological  Summary  of  the  Month's  Important  Aeronautical  News 


Channel  Glider  Flight 

(England.)  Robert  Kronfeld,  Austrian, 
won  the  prize  of  $5,000  offered  by  the  London 
Daily  Mail  for  the  first  round-trip  flight  in 
a  glider  across  the  English  Channel.  He 
flew  from  a  field  near  Calais,  France,  to 
Sevingate,  England,  landed  and  later  took 
off  on  the  return  flight.    (June  20.) 

Cross-Country  Autogiro 

The  first  eastward  transcontinental  flight 
in  an  autogiro  and  the  first  round  trip  across 
the  United  States  from  coast  to  coast  in  an 
autogiro  were  completed  at  Newark  Airport, 
N.  J.,  by  Mrs.  Amelia  Earhart  Putnam. 
(June  22.) 

Air  Corps  in  Hawaii 

Sixty-three  pilots  and  fifty-five  planes  of 
the   Eighteenth   Composite   Wing,   U.  S. 

j  Army  Air  Corps,  participated  in  a  two-day 
coordination  maneuver  included  in  a  pro- 
gram of  developing  the  aerial  defense  of 

j    Hawaii.    (June  24-25.) 

U.  S.-Denmark  Flight 

(Denmark.)    Flying  the  Bellanca  mono- 
plane   Liberty,   Otto    Hillig    and  Holger 
i     Hoiriis  landed  at  Copenhagen,  completing  a 
!i    flight  from  Hasbrouck  Heights,  N.  J.,  via 
St.  John's  and  Harbor  Grace,  Newfoundland, 
and  Krefeld  and  Bremen,  Germany.  On 
the  flight,  which  began  June  19,  they  crossed 
j    the  Atlantic  from  Harbor  Grace  to  Krefeld 
in  approximately  thirty-two  hours.  (June 
26.) 

U    R.  A.  F.  Display 

(England.)  Featuring  new  types  of 
service  and  civilian  aircraft  and  new  mili- 

i:  tary  aerial  formations,  the  annual  display 
of  the  Royal  Air  Force  was  held  at  Hendon 
Aerodrome,  attended  by  more  than  175,000 

I    spectators.    (June  27.) 

Air  Tour 

The  Third  Annual  .Michigan  Air  Tour 
j    ended  at  Grand  Rapids,  Mich.,  after  a  tour 
of   the   state   which  began  on  June  18. 
(June  27.) 

New  Distance  Record 

(Russia.)  Mme.  Maryse  Bastie,  French 
:<  pilot,  completed  at  Prino,  near  Nijni  Nov- 
I  gorod,  a  straight-line  flight  of  1,810  miles 
|  from  Paris,  a  nev;  world  record  for  light 
I    planes.    (June  30.) 

Graf  Zeppelin 

(Germany.)    The  airship  Graf  Zeppelin, 
I    in  command  of  Dr.   Hugo  Eckener,  left 
!    Friedrichshafen  for  a  cruise  to  Iceland  in 
preparation  for  a  projected  flight  to  the 
Arctic  some  time  this  year.    (June  30.) 

Model  Plane  Meet 

The  annual  meet  of  the  Airplane  Model 
League  of  America  was  held  at  Dayton, 
I    Ohio.    (June  30-July  1.) 


Trans-Canada  Air  Pageant 

(Canada.)  Participating  planes  and 
pilots  in  the  Trans-Canada  Air  Pageant 
from  coast  to  coast  took  off  at  Hamilton, 
Ont,  on  a  tour  to  Vancouver  and  return. 
(July  1.)   

World  Flight 

Wiley  Post  and  Harold  Gatty  in  the 
Lockheed  Vega  Winnie  Mae  completed  a 
world  flight  around  the  Northern  Hemis- 
phere from  New  York  to  New  York.  They 
covered  a  total  distance  of  15,474  miles  in 
a  total  elapsed  time  of  eight  days,  fifteen 
hours  and  fifty-one  minutes,  or  a  flying  time 
of  four  days  and  ten  hours.    (July  1.) 

Air  Corps  Program 

The  general  plan  for  the  completion  of 
the  U.  S.  Army  Air  Corps  program,  involv- 
ing the  re-distribution  of  a  number  of  units 
and  the  expansion  of  the  services  to  new 
flying  fields,  was  announced  by  Major 
General  C.  H.  Bridges,  Adjutant  General  of 
the  Army     (July  2.) 

Air  Mail 

Sixteen  new  air  mail  routes  were  an- 
nounced by  the  U.  S.  Post  Office  Depart- 
ment.   (July  2.) 

National  Air  Tour 

The  National  Air  tour  of  1931,  seventh 
annual  competition  for  the  Edsel  B.  Ford 
Reliability  Trophy,  started  at  Detroit, 
Mich.    (July  4.) 

Begin  Good- Will  Tour 

An  air  tour  of  the  Middle  West  and  South 
was  completed  at  Kansas  City  by  Dr.  John 
D.  Brock  and  Col.  Ruby  D.  Garrett.  The 
tour  was  the  first  of  four  which,  when  com- 
pleted, will  have  visited  the  capitals  of  the 
forty-eight  states.    (July  4.) 

Seaplane  Cruise 

Fifteen  water-flying  aircraft  carrying 
forty  passengers  and  pilots  participated  in 
the  first  annual  Aviation  Country  Clubs 
Invitation  Seaplane  Cruise.  The  armada 
made  a  four-day  cruise  of  Long  Island  and 
Southern  New  England  coast  resorts,  fin- 
ishing at  Montauk,  L.  I.    (July  10-13.) 

Brock-Garrett  Tour 

The  second  phase  of  a  nation-wide  good- 
will air  tour,  visiting  states  on  the  Atlantic 
Seaboard,  the  North  Central  section  and 
Canada,  was  started  at  Kansas  City  by  Dr. 
Brock  and  Colonel  Garrett.    (July  13.) 

Night  Air  Passengers 

The  first  night  air  passenger  service 
between  Newark,  N.  J.,  and  Chicago,  111., 
was  inaugurated  at  Newark  Airport  by  Na- 
tional Air  Transport.    (July  15.) 

U.  S.-Hungary  Flight 

(Hungary).  The  first  flight  from  North 
America  to  Hungary  was  completed  in  the 


Lockheed  Sirius  monoplane  Justice  for 
Hungary  by  Capt.  George  Endres  and 
Capt.  Alexander  Magyar,  Hungarian  army 
reserve  officers.  The  flight  was  made  from 
Roosevelt  Field  via  Harbor  Grace,  New- 
foundland, the  plane  being  forced  down  for 
lack  of  fuel  near  Budapest.  It  required 
twenty-six  hours  and  twelve  minutes  for  the 
Newfoundland-Hungary  leg  of  the  flight. 
(July  16.)   

Italian  Air  Tour 

(Italy.)  Thirty-seven  pilots  took  off 
from  Rome  on  a  ten-day  competitive  air 
tour  over  a  6,060-mile  route  around  Italy. 
(July  17.) 

Hall's  Havana  Flight 

(Cuba.)  A  flight  of  eight  hours  and 
thirty-five  minutes  elapsed  time  from  New 
York  to  Havana  was  completed  in  a  Lock- 
heed Altair  by  James  G.  Hall,  exceeding 
by  forty-six  minutes  the  record  of  Capt. 
Frank  Hawks.    (July  18.) 

Hall's  Return  Flight 

James  G.  Hall  flew  from  Havana  to  New 
York  in  eight  hours  and  fifty-one  minutes, 
including  a  stop  at  Miami  for  refueling, 
seven  minutes  more  than  the  record  estab- 
lished by  Capt.  Frank  M.  Hawks.  (July  20.) 

National  Balloon  Race 

Lieuts.  T.  G.  W.  Settle  and  W.  Bushnell 
flew  their  Navy  balloon  215  miles  from 
Akron,  Ohio,  to  Marilla,  N.  Y.,  winning  the 
National  Elimination  Balloon  Race  for  the 
Litchfield  Trophy.  Frank  Trotter  and 
Roland  Blair  placed  second  with  a  190-mile 
flight  to  Stevensville,  Ont.     (July  19-20.) 

Coast-to-Coast  Air  Mail 

The  first  of  the  new  twenty-four-hour 
transcontinental  mail  planes  of  Transconti- 
nental and  Western  Air  left  Newark  Air- 
port for  Los  Angeles,  carrying  1,000  pounds 
of  air  mail.    (July  20.) 

London  Air  "Raids" 

(England.)  To  test  London's  air  defense, 
the  Royal  Air  Force  began  a  week  of  air 
maneuvers  over  the  city.    (July  20.) 

New  York-Montreal  Flight 

A  round-trip  flight  from  New  York  to 
Montreal  was  completed  in  three  hours  and 
thirty-four  minutes  by  James  G.  Hall,  a 
new  record.  Carrying  a  passenger  on  the 
northbound  trip,  he  established  a  record  of 
one  hour  and  fifty-seven  minutes.  Hall  com- 
pleted the  return  flight  in  one  hour  and 
fifty-seven  minutes,  twelve  minutes  more 
than  the  record  held  by  Capt.  Frank  M. 
Hawks.    (July  22.) 

Hawk's  New  Record 

A  round-trip  flight  from  New  York  to 
Havana,  Cuba,  was  completed  by  Capt. 
Frank  M.  Hawks  in  seventeen  hours,  two 
minutes  and  fifty  seconds,  setting  new  rec- 
ords in  both  directions.  He  flew  from  Floyd 
Bennett  Field  to  Curtiss  Airport,  Havana, 
in  eight  hours,  eight  and  one-half  minutes, 
and  returned  in  seven  hours  and  thirty-one 
minutes.    (July  23.) 
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N.  A.  A.  Convention 

The  annual  convention  of  the  National 
Aeronautic  Association  was  held  at  Wash- 
ington, D.  C.     (July  23-24.) 
Sets  Glider  Mark 

(Hawaii.)  A  new  unofficial  record  for 
sustained  motorless  flight  was  established  at 
Honolulu  by  Lieut.  J.  C.  Crain,  U.  S.  Army 
Air  Corps,  who  remained  aloft  for  sixteen 
hours  and  thirty-eight  minutes,  surpass- 
ing the  mark  of  fifteen  hours  and  nine  min- 
utes set  July  19  by  Hawley  Bowlus  at  Point 
Loma,  Calif.  (July  26.) 
Graf  Flys  to  Arctic 

Russia.)  Carrying  Russian,  German  and 
American  scientists,  the  Graf  Zeppelin  took 
off  from  Leningrad  for  a  six-day  voyage  of 
exploration  and  scientific  study  in  the  Far 
North.    (July  26.) 


Plan  Group  of  Flying  Clubs 

THE  first  flying  club  in  conjunction 
with  the  Jarman  Shoe  Company,  Nash- 
ville, Tenn.,  has  been  organized  at  Nash- 
ville. 

During  the  past  six  months  in  various 
sections  of  the  country,  free  ground  school 
courses  were  inaugurated  by  the  company 
and  attended  by  groups  of  young  men 
ranging  in  age  from  fourteen  to  twenty- 
five. 

It  is  the  intention  of  the  company  to 
organize  approximately  500  similar  fly- 
ing clubs  throughout  the  country. 

THE  GOODYEAR-ZEPPELIN  COR- 
PORATION, Akron,  Ohio,  has  practically 
completed  the  construction  of  the  Navy  air- 
ship ZRS-4,  according  to  a  recent  announce- 
ment of  company  officials.  The  airship  is  to 
be  christened  the  Akron  by  Mrs.  Herbert 
Hoover  in  ceremonies  at  the  airship  hangar 
on  August  8.  Trial  flights  are  scheduled  to 
begin  some  time  after  August  IS,  with  a 
Navy  crew  and  under  the  supervision  of  a 
Naval  board  of  inspection  and  survey.  Dur- 
ing these  trials,  at  least  seventy-five  hours  of 
flying  will  be  carried  out  in  a  minimum  of 
five  separate  flights. 

The  company  also  has  under  construction 
at  Akron  a  second  airship  for  the  Navy,  the 
ZRS-5,  similar  to  the  airship  which  will  be 
tested  this  month. 


COMING  AERONAUTICAL  EVENTS 


July  28-August  10.  International 
Soaring  Meet,  Wasserkuppe,  Ger- 
many. 

August  1-2.  Norfolk  Air  Races, 
sponsored  by  Junior  Chamber  of 
Commerce,  Norfolk,  Neb. 

August  1-2.  Air  Circus,  Scotts  Air- 
port, Oroville,  Wash. 

August  1-2.  Dedication  of  Galesburg 
Airport,  Galesburg,  111. 

August  2-16.  National  Soaring  Con- 
test, Elmira,  N.  Y.,  auspices  Na- 
tional Glider  Association  and  Elmira 
Chamber  of  Commerce. 

August  8.  Christening  of  the  Navy 
Airship  Akron  by  Mrs.  Herbert 
Hoover,  Akron,  Ohio. 

August  29.  Dedication  of  municipal 
airport,  New  Haven,  Conn. 

August  29-September  7.  National  Air 
Races,  Cleveland  Airport,  Cleve- 
land, Ohio. 

September  1-3.  Twentieth  National 
Aeronautic  Meeting  of  S.  A.  E., 
Hotel  Statler,  Cleveland,  Ohio. 

September  5-13.  First  Annual  Air 
Fair,  Binghamton  Airport,  Bing- 
hamton,  N.  Y. 

September  7.  International  Gordon 
Bennett  Balloon  Race,  Cleveland, 
Ohio. 

September  7.   Thompson  Trophy  Race 

in  conjunction  with  the  National  Air 

Races,  Cleveland,  Ohio. 
September     11-13.      Third  Annual 

Sioux  Falls  Air  Races,  Sioux  Falls. 

S.  D. 

September  12-13.  Fiesta  of  the  Air, 
Los  Angeles  Municipal  Airport,  Los 
Angeles,  Calif.,  in  conjunction  with 
La  Fiesta  de  Los  Angeles. 

September  12.  Schneider  Trophy 
Race  over  the  Solent  and  Spithead 
course,  Southampton,  England. 

September  12-13.  Air  meet,  auspices 
American    Legion   and   the  Aero 


The  Eyerley  '  Whiffle  Hen"  powered  with  a  Continental  A-40  engir 


Club  of  Pennsylvania,  Municipal 
Airport,  Philadelphia,  Pa. 

October.  International  air  mail  con- 
ference, Brussels,  Belgium. 

October  5-15.  Tour  of  aeronautical 
and  other  industrial  laboratories, 
auspices  National  Research  Council. 

October  7-8.  Production  Meeting  of 
■  the  S.  A.  E.,  Book-Cadillac  Hotel, 
Detroit,  Mich. 

October  27-29.  Fall  transportation 
meeting  of  S.  A.  E.,  Washington, 
D.  C.  

NEW  YORK  MUSEUM 

OF  SCIENCE 
AVIATION  EXHIBIT 

TP  HE  purposes  of  the  aeronautical  divi- 
sion  of  the  New  York  Museum  of  Sci- 
ence and  Industry  are:  exhibition  of  educa- 
tional models  illustrating  the  fundamental 
principles  of  aeronautics ;  collection  of  his- 
toric models  illustrating  the  chronological 
development  of  the  art :  collection  of  ex- 
hibits of  a  technological  character  illustrat- 
ing the  construction  of  aircraft,  aircraft 
engines,  and  aids  to  aerial  navigation  in  the 
broadest  sense;  and  preparation  of  studies 
illustrating  the  economic  growth  and  so- 
ciological significance  of  aviation. 

In  the  education  models,  illustrating  prin- 
ciples, the  collection  now  contains  among 
other  devices  a  small  wind  tunnel  with  an 
open  throat  at  its  working  section.  In  this 
throat,  visible  to  the  visitor,  a  number  of 
models  can  be  operated  in  turn.  One  model 
illustrates  the  value  of  streamlining.  A 
tiny  rectangular  plate  is  shown  balancing 
the  air  drag  of  a  relatively  enormous  stream- 
lined airship.  Another  model  demonstrates 
the  fact  that  it  is  the  upper  surface  of  a 
wing  which  does  most  of  the  lifting;  in 
this  device  an  airplane  wing  has  been  pro- 
vided with  suction  holes  along  its  surface 
and  the  suction  of  these  holes  acts  on  a 
number  of  gauges  provided  with  colored 
liquid.  The  gauges  indicate  the  magnitude 
of  the  suction  of  the  upper  surface  and  of 
the  pressure  of  the  lower  surface  of  the 
wing.  A  third  model  demonstrates  the  stabil- 
ity of  the  modern  airplane,  which  disturbed 
from  its  normal  attitude  tends  to  recover 
its  original  trim  independently  of  the  ef- 
forts of  the  pilot.  It  is  very  difficult  to 
make  the  motion  of  air  visible  to  the  eye, 
but,  since  the  flow  of  water  is  closely  analo- 
gous to  that  of  air,  a  water  tank  has  been 
provided  in  which  the  water  circulates  stead- 
ily in  a  closed  channel.  The  surface  of  the 
water  is  sprinkled  with  powder  which  makes 
the  flow  visible.  The  visitor  can  so  operate 
the  apparatus  as  to  insert  a  number  of  dif- 
ferent models  in  the  water  stream.  He  can 
note  the  disturbed  flow  in  back  of  a  flat 
plate  or  a  round  cylinder  and  compare  it 
with  the  smooth  flow  round  a  streamlined 
strut.   He  can  study  the  tip  vortices  which 
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pee!  off  the  edge  of  an  airfoil. 

The  historical  collection  is  yet  young,  but 
contains  a  model  of  the  Pteranqdon,  a  fly- 
ing reptile  and  perhaps  the  very  first  flier 
the  world  has  ever  known.  Next  to  this  is 
a  model  of  the  Albatross,  which  has  served 
more  to  inspire  designers  than  any  other 
bird.  A  scale  model  of  the  pigeon  il- 
lustrates a  flapping  bird  in  distinction  to  a 
bird  of  the  soaring  variety.  Models  of  Leon- 
ardo DaYinci's  Ornithopter,  the  Wright 
biplane,  Langley's  Aerodrome,  Bleriot's 
monoplane  which  crossed  the  Channel,  the 
Spirit  of  St.  Louis,  a  Fokker  trimotor,  and 
an  autogiro  suspended  from  the  ceiling  give 
the  visitor  a  bird's  eye  view  in  model  form 
of  the  historic  development  of  the  art. 

Through  the  courtesy  of  the  Army  Air 
Corps,  a  collection  of  historic  photographs 
has  been  started  which  will  be  exhibited  in 
an  optical  machine  in  which  the  visitor  will 
be  able  to  devote  as  much  time  as  he  pleases 
to  the  stud}'  of  each  photograph. 

The  technological  collection  is  growing 
rapidly.  The  Aviation  Corporation  has  pro- 
vided a  two-seater  Fairchild  F  21,  and 
close  to  the  airplane  itself,  the  complete 
structure  of  a  similar  machine  is  exhibited 
with  all  the  main  parts  marked  and  labeled. 
A  complete  study  of  the  interior  structure 
of  an  airplane  can  thus  be  made  by  the  visi- 
tor. The  Curtiss  Aeroplane  &  Motor  Com- 
pany has  presented  to  the  Museum  a 
splendid  collection  of  structural  specimens, 
including  ribs,  spars,  tail  surfaces,  tanks, 
engine  mountings,  and  the  like.  The  Alu- 
minum Corporation  of  America's  collection 
covers  the  various  aluminum  alloys,  Alclad 
tubing,  aluminum  sections,  etc.,  which  are 
frequently  used  in  aircraft  construction.  Edo 
floats  are  shown  in  section  and  in  complete 
form. 

Statistical  and  economic  studies  of  aviation 
have  been  begun  and  an  attempt  will  also 
be  made  to  illustrate  the  sociological  im- 
portance of  aviation. 

The  work  of  the  aeronautical  division  of 
the  Museum  has  received  the  cordial  sup- 
port of  the  industry. 

The  museum  is  located  on  the  fourth  floor 
•of  the  News  Building,  220  East  42nd  Street, 
New  York  City.  It  is  open  free  to  visitors 
on  week  days  from  10  a.m.  to  5  p.m.,  ex- 
cept on  Monday,  when  the  visiting  hours  are 
from  1  to  S  p.m. 

On  July  15th  a  luncheon  and  short  talk 
-were  given  at  the  Museum  to  representa- 
tives of  the  press  and  aviation  magazines 
after  which  the  exhibits  were  explained  in 
detail. 


NORTHEAST 

American  Legion  Air  Pageant 

SPONSORED  by  the  Nassau  County 
American  Legion,  an  air  pageant  was  held 
July  11-12  at  Curtiss-Wright  Airport. 
"Valley  Stream,  N.  Y.  Ralph  C.  Cook  was 
•chairman  of  the  pageant  committee  and 
William  B.  White,  air  pageant  manager. 
They  were  assisted  by  a  committee  consist- 
ing of  Al  Cook,  Robert  Campbell  and 
George  Welsh  and  an  advisory  committee 
on  aeronautics,  consisting  of  Luther  Bell  of 
:the   Aeronautical    Chamber   of  Commerce, 


Captain  Frank  M.  Hawks,  Charles  S. 
"Casey"  Jones  and  Frances  Harrell  Marsalis 
of  the  99'rs. 

The  program  of  events  included  air  races, 
other  competitive  events  and  aerial  exhibi- 
tions. An  exhibit  of  a  collection  of  World 
War  planes  was  held  in  conjunction  with 
the  pageant.  The  program  of  events  in- 
cluded a  review  of  Boy  Scout  troops,  a 
model-building  contest,  fireworks  display 
and  dancing  in  a  hangar  at  the  field.  Music 
was  supplied  by  a  number  of  American 
Legion  bands. 

A  NEW  type  ring  binder  has  been  put  on 
the  market  by  the  Log  Book  Publishing 
Company  of  Mineola,  N.  Y.,  as  a  convenient 
and  quick  method  of  keeping  the  Depart- 
ment of  Commerce  Airway  Bulletins  in 
proper  order  for  quick  reference.  These 
binders  come  in  sets  of  nine  regions  cover- 
ing the  United  States. 

They  are  bound  in  red  leatherette  and 
lettered  in  gold,  each  state  separated  by  a 
leather  tab  separator.  A  record  sheet  is 
inserted  for  convenience  in  keeping  track  of 
loaned  bulletins. 

The  idea  for  these  binders  was  originally 
conceived  by  Captain  Kelly  of  Roosevelt 
Field. 


THE  Curtiss-Wright  Airport,  Rockland, 
Me.,  has  been  commissioned  an  official 
weather  reporting  station  by  the  Govern- 
ment. A  twenty-four-hour  service  will  be 
maintained.  Three  observers  have  been  ap- 
pointed to  transmit  reports  every  three 
hours.  Miss  Joanna  Patterson,  secretary 
to  the  base  manager,  and  D.  R.  Snow,  port 
accountant,  will  take  the  day  shifts. 

EXTENSIONS  of  air  mail  routes  have 
been  authorized  from  Boston,  Mass.,  to 
Portland  and  Bangor,  Me.,  and  from  Al- 
bany, N.  Y.,  to  Springfield  and  Boston, 
Mass.,  to  be  operated  on  a  schedule  of  one 
round  trip  daily. 


To  Make  Air  Survey  of  Labrador 

EN  ROUTE  to  Labrador  to  make  an 
aerial  photographic  survey  this  summer,  an 
air  party  recently  stopped  at  the  Curtiss- 
Wright  base,  Rockland,  Me.,  for  refueling 
and  final  preparations.  Personnel  consisted 
of  C.  Rochevi,  pilot;  Commander  MacMil- 
lan,  navigator;  and  J.  A.  Newcomb,  photog- 
rapher. Their  plane,  the  Vicking,  a  Lock- 
heed Vega  equipped  with  pontoons,  is  pro- 
vided with  special  fuel  tanks  to  increase 
cruising  radius. 
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The  plane  left  Rockland  July  5  for  One- 
talalk  Bay,  Labrador,  where  headquarters 
for  the  expedition  will  be  established.  Radio 
will  be  installed  in  the  plane  and  commu- 
nication during  photographic  flights  main- 
tained with  the  steamship  Bowdoin. 


Curtiss-Wright  Summer  Activities 

IN  ADDITION  to  its  bases  at  Rockland 
and  Portland,  Me.,  Curtiss-Wright  now 
has  seaplanes  stationed  at  Bar  Harbor  and 
Greenville  and  will  shortly  station  another 
on  Sebago  Lake.  Charles  Treat,  from  the 
Rockland  base,  assisted  by  Arthur  Poulin, 
is  keeping  an  Ireland  busy  in  the  Moose- 
head  Lake  region.  Al  Graham,  pilot,  with 
David  D.  Preston  as  mechanic,  is  operat- 
ing a  Loening  from  Parker's  Landing  in 
Bar  Harbor,  where  John  Phillips  has  been 
stationed  since  the  beginning  of  summer, 
operating  a  Robin  on  pontoons. 


New  Jersey  Tightens  Air  Rules 

THE  State  Aviation  Commission  of  New 
Jersey  has  ruled  that  aircraft  operating 
within  the  state  must  be  licensed  and  regis- 
tered with  the  U.  S.  Department  of  Com- 
merce. This  rule  becomes  effective  for 
commercial  planes  August  1  and  for  private 
planes  October  1. 

After  August  1,  no  one  may  operate  a 
plane  unless  he  holds  a  pilot's  license  issued 
by  the  Department  of  Commerce  for  the 
type  of  flying  in  which  he  is  engaged.  Other 
regulations  provide  that  the  pilot  must  have 
his  license  in  his  possession  while  flying  and 
that  authority  from  the  State  Department  of 
Aviation  must  be  obtained  to  participate  in 
an  air  meet  or  exhibition.  i- 

THE  Aeromarine  Klemm  Corporation, 
Keyport,  N.  J.,  is  manufacturing  and  dis- 
tributing planes  under  receivership,  accord- 
ing to  a  recent  announcement  of  company 
officials.  Sales  recently  reported  include  a 
Model  85  to  A.  H.  Swett,  Jr.,  Pinebrook, 
N.  J.,  and  a  Model  85  to  E.  Wolf,  Cald- 
well, N.  J.,  the  latter  using  the  ship  for 
student  instruction  and  solo  flying. 

THE  Blue  Ridge  Flying  Service, 
Waynesboro,  Pa.,  has  taken  over  the 
Hagerstown  Airport,  Middleburg,  Md. 
The  Blue  Ridge  Company,  owned  and 
operated  by  A.  C.  Pottorf,  will  maintain 
student  instruction  and  commercial  serv- 
ice. A  Stinson  Junior  was  recently  added 
to  the  company's  fleet  and  will  be  avail- 
able at  either  field. 

THREE  air  companies  have  been  ap- 
pointed distributors  for  the  Kellett  Auto- 
giro:  The  Ludington  Flying  Service,  the 
Wings  Corporation,  and  the  Atlantic  Giro 
and  Aviation  Corporation  of  Atlantic  City. 
The  autogiros  are  manufactured  by  the  Kel- 
lett Aircraft  Corporation  at  the  Philadel- 
phia Airport. 

SEVERAL  new  students  recently  signed 
up  with  the  Wings  Corporation  for  glider 
instruction.  There  are  forty-five  students 
taking  the  glider  course  at  the  present  time. 
Nine  of  them  have  begun  instruction  in  pow- 
ered planes. 


A  NEW  plane  was  recently  added  to 
the  line  at  Somerton  Airport.  The  new 
ship,  a  Fairchild,  will  be  used  for  student 
training. 

THE  Precision  Model  Aircraft  Corpora- 
tion recently  opened  a  workshop  at  Somer- 
ton Airport.  The  concern  manufactures  ex- 
act duplications  of  various  types  of  air- 
planes in  miniature  for  display  purposes,  in 
addition  to  other  construction  relating  to 
model  aircraft. 


Sets  Burbank-Pittsburgh  Record 

FLYING  the  new  Pittsburgh  Airways 
Lockheed  Orion  monoplane  on  which  he 
had  taken  delivery  at  the  Lockheed  factory, 
Burbank/  Calif.,  Pilot  Harry  C.  Taylor 
recently  established  a  record  of  fourteen 
hours  and  eight  minutes  flying  time  for  the 
2,285-mile  trip  from  Los  Angeles  to  Pitts- 
burgh, Pa.  He  carried  three  passengers  on 
the  trip. 

The  elapsed  time  for  the  trip,  including 
five  stops  for  refueling  and  weather  reports, 
was  seventeen  hours  and  thirty-seven  min- 
utes. 


Elect  Officers  of  C.  G.  A. 

THE  Cleveland  Glider  Association,  com- 
prising a  number  of  motorless  aviation 
club  in  Cuyahoga  County,  recently  elect- 
ed the  following  new  officers : 

L.  F.  "Louie"  Ross,  of  the  Cleveland 
Pneumatic  Tool  Co.,  honorary  president ; 
Fred  B.  Smith,  an  instructor  of  East 
Technical  High  School  and  a  captain  in 
the  112th  Observation  Squadron,  Ohio 
National  Guard,  president;  J.  E.  Wilber, 
Great  Lakes  Aircraft  Co.,  vice  president 
and  Jack  Yancher,  Case  College  student, 
as  secretary-manager. 

Capt.  Smith  succeeds  Mr.  Ross  who  re- 
signed as  president.  The  latter  will  serve 
as  referee  of  the  Second  National  Glider 
Soaring  contest  during  the  first  two  weeks 
in  August  at  Elmira,  N.  Y.  He  served  in 
a  similar  capacity  last  year. 

A  LOW-WING  model  monoplane,  built 
by  Richard  Herrick,  fifteen  years  old,  of 
Champaign,  111.,  established  a  new  world's 
record  for  sustained  flight  of  sixteen  min- 
utes and  eight  seconds  in  the  annual  con- 
test of  the  Model  Airplane  League  of 
America,  held  June  30-July  1  at  Dayton, 
Ohio. 

THE  Mansfield,  Ohio,  community  chest 
sponsored  a  three-day  air  show  starting  July 
24.  More  than  thirty  pilots  competed  for  a 
total  of  $1,000  in  prizes.  The  chest  is  to 
receive  all  money  over  and  above  expenses. 


New  Ohio  Air  Companies 

INCORPORATION  papers  have  been  is- 
sued to  the  Mazzolini  Aircraft  Company, 
Cleveland,  Ohio.  The  company  is  authorized 
to  issue  250  shares  of  no  par  value  stock. 
The  incorporators  are  Primo  Mazzolini,  Al- 
fonso Mazzolini  and  Joseph  C.  Mazzolini. 
Incorporation  papers  have  been  issued  to 
the  Akron  Airport  Exhibition  Company, 
Akron,  Ohio.  The  company  is  authorized  to 
issue  250  shares  of  no  par  value  stock. 


The  incorporators  are  Robert  Guinther,  G. 
M.  Neal  and  M.  D.  Ballard. 

PORT  BUCYRUS,  the  new  sixty-four- 
acre  airport  at  Bucyrus,  Ohio,  was  dedicat- 
ed July  19,  according  to  announcement  by 
Miss  Lauretta  Schimmoler,  manager  of  the 
port.  Air  races,  dead-stick  landing,  barrel 
rolling,  consecutive  loops  and  balloon  burst- 
ing contests  participated  in  by  men  and 
women  pilots  were  included  on  the  pro- 
gram. 

WARREN  G.  BAKER,  sales  manager 
for  the  Glenn  L.  Martin  Company,  left  re- 
cently on  an  extended  business  trip  to  South 
America  to  secure  new  commercial  and 
military  business  for  the  Baltimore  firm. 


Martin  First- Half  Production 

THIRTY-ONE  planes  with  a  total  value 
of  $1,650,000  were  produced  during  the  first 
half  of  this  year  by  the  Glenn  L.  Martin  Com- 
pany, Baltimore,  Md.,  according  to  a  recent 
announcement  of  company  officials.  The 
company  produced  thirty  planes  with  a  value 
of  $50,000  each  and  the  XP-2,  an  experi- 
mental plane  built  for  the  Navy  Depart- 
ment, Bureau  of  Aeronautics. 

SOUTHEAST 


Would  Create  State  Board  of 
Aeronautics  in  Georgia 

CREATION  of  a  state  bureau  of  aero- 
nautics is  provided  for  Georgia  in  a  measure 
introduced  in  the  legislature  in  July.  The 
board  would  be  composed  of  the  governor 
as  chairman,  with  the  chairman  of  the  state 
highway  commission,  the  secretary  of  state 
and  the  adjutant  general  as  members. 

The  board  would  cooperate  in  the  en- 
forcement of  state  air  laws,  and  would  act 
as  arbiter  in  cases  not  handled  in  the  state 
courts.  It  would  appoint  a  director  of  aero- 
nautics with  a  salary  to  be  paid  out  of  fees 
collected  and  taxes.  The  director's  term 
would  be  two  years. 


Candler  Field  Air  Traffic 

AIR  traffic  volume,  both  passenger  and 
mail,  as  recorded  at  Candler  Field,  Atlanta. 
Ga.,  showed  a  considerable  increase  in  June 
over  May.  In  comparison  with  the  volume 
handled  in  October,  1930,  when  the  first 
scheduled  passenger  planes  to  serve  Atlanta 
were  put  in  operation,  the  increase  is  de- 
cided. 

An  average  of  1,000  air  passengers  a 
month  arrived  at  and  departed  from  Cand- 
ler Field  in  June,  according  to  records  of 
American  Airways  and  Eastern  Air  Trans- 
port. 

Air  mail  poundage  at  Candler  Field  in 
June  amounted  to  35,825  pounds,  as  against 
34,852  pounds  in  May. 

GAS  and  oil  sales  for  June  at  the  munici- 
pal airport,  Tampa,  Fla.,  were  more  than 
double  those  for  May,  according  to  a  recent 
announcement  of  I.  G.  Hedrick,  manager. 
More  business  was  done  at  the  field  in  June- 
than  in  any  other  month  since  the  airport 
was  established.  A  total  of  210  planes 
stopped  at  the  field  as  compared  with  140» 
in  May. 


AUGUST,  1931 


91 


iT  IS  planned  to  construct  an  airport  at 
Lake  Parker,  Lakeland,  Fla.  Facilities  will 
be  installed  for  both  landplanes  and  sea- 
planes. 

WORK  has  started  on  erection  of  a  han- 
gar at  Taylor  Field,  Ocala,  Fla.  The  han- 
gar will  be  of  fireproof  construction,  de- 
signed to  house  six  airplanes,  and  will  be 
completed  in  September. 

NORTH  CENTRAL 


Airway  to  Build  Radio  Station 

COL.  L.  H.  BRITTIN,  vice  president  and 
general  manager  of  Northwest  Airways, 
has  announced  that  the  company  will  build 
its  own  radio  broadcasting  station  at  Mil- 
waukee, Wis.  The  new  station  will  hare 
a  two-way  system  permitting  conversation 
between  Milwaukee  and  the  planes  of  the 
line  and  will  be  installed  in  the  new  $33,000 
Northwest  hangar  at  the  Milwaukee  County 
Airport. 

Northwest  will  replace  its  Fox  River  Val- 
ley planes  with  three  six-place  cabin  Travel 
Air  ships. 

THE  final  resolution  dissolving  the 
Weeks-Holterhoff  Flying  Service,  Inc.,  has 
been  filed.  The  papers  were  signed  by  Ril- 
ing O.  Weeks,  president.  The  Weeks  Air- 
craft Company  is  now  operating  at  Char- 
lotte, N.  C,  and  the  Holterhoff  Flying  Ser- 
vice, Inc.,  at  Brown  Deer,  Wis. 


Stinson  Reports  on  Test  Flying 

MODERN  methods  of  airplane  manu- 
facture have  done  much  to  eliminate  the 
element  of  hazard  from  test  flying,  ac- 
cording to  W.  A.  Mara,  vice  president  of 
the  Stinson  Aircraft  Corporation,  Wayne, 
Mich.,  who  recently  completed  a  study  of 
test  flying  by  pilots  of  the  Stinson  com- 
pany. Since  January  1,  1929,  a  record 
has  been  kept  of  all  test  flights  made 
from  the  company's  flying  field.  Over  a 
period  of  thirty  months,  a  total  of  2,392 
nights  was  made  on  which  only  three 
minor  accidents  occurred,  not  one  of  suf- 
ficient seriousness  to  endanger  the  pilot 
or  result  in  injury. 


New  Airport  of  Entry 

DESIGNATION  of  the  Detroit,  Mich., 
Municipal  Airport  as  an  airport  of  entry 
has  been  ordered  by  the  Commissioner  of 
Customs,  F.  X.  Eble,  according  to  a  re- 
cent announcement  of  the  Department  of 
the  Treasury.  The  field  will  be  used  for 
the  landing  of  aircraft  from  foreign  coun- 
tries for  a  period  of  one  year. 


Light  Plane  Show 

A  LIGHT  PLANE  exhibition  was  re- 
cently held  at  Riverview  Park,  Chicago,  111. 
There  was  a  total  of  more  than  twenty  ex- 
hibits of  light  planes,  gliders  and  power- 
plants  for  light  aircraft.  A  model  building 
contest  was  held  in  conjunction  with  the 
exhibit.  An  altitude  contest  for  light  planes 
was  held  supervised  by  Col.  P.  G.  Kemp 
of  the  N.  A.  A.,  and  Major  R.  W.  Schro- 
der. Maj.  C.  W.  Bryan,  flying  a  Nicholas- 


Beazley  Trainer,  was  first.  John  Gallagher 
and  M.  Lambert  placed  second  and  third, 
respectively,  each  flying  a  Heath  plane  pow- 
ered with  a  Continental  A-40  engine. 


Improving  Chicago  Airport 

NEGOTIATIONS  for  a  ninety-nine-year 
lease  having  been  successfully  completed 
with  city  officials,  an  improvement  program 
has  been  undertaken  by  the  management  of 
the  Chicago  Municipal  Airport.  Recent  de- 
velopments include  drainage  improvements 
and  the  construction  of  concrete  ramps  and 
a  steel  fence  around  the  field. 


Council  Bluffs  Airport 

BIDS  for  hauling  of  cinders  for  con- 
struction of  two  runways  at  the  municipal 
airport,  Council  Bluffs,  Iowa,  will  be  re- 
ceived by  the  city  council  shortly.  The  run- 
ways, to  run  from  southwest  to  northeast 
and  southeast  to  northwest,  will  be  2,600  feet 
long,  200  feet  wide  and  six  inches  thick. 
Because  the  cinders  in  an  abandoned  line 
nearby  have  been  donated  for  the  hauling 
by  the  Omaha  and  Council  Bluffs  Street 
Railway  Company,  the  total  cost  of  the  run- 
ways is  not  expected  to  exceed  $6,000. 

A  two-day  air  show  will  be  held  at  the 
municipal  airport  as  a  part  of  the  fall  fes- 
tival to  be  staged  by  the  local  American 
Legion,  it  has  been  announced. 

Dr.  W.  S.  Bowen  and  Clark  Galloway, 
members  of  the  municipal  airport  commis- 
sion ;  and  Chester  A.  Bowers,  president  of 
Council  Bluffs  Airways,  Inc.,  compose  the 
committee  in  charge. 


Air  Races  at  Norfolk 

THE  Norfolk  Air  Races  will  be  held 
at  Norfolk,  Neb.,  August  1-2,  sponsored 
by  the  Norfolk  Junior  Chamber  of  Com- 
merce and  the  air  race  association  which 
supervised  the  air  races  at  York,  Neb., 
July  4-5.  It  was  announced  by  the  man- 
agement that  a  total  of  $1,500  in  prizes 
will  be  awarded  the  winners  of  the  vari- 
ous events. 
The  program  includes  the  following: 
Speed  races  open  to  planes  in  various 
cubic-inch-displacement  categories,  pony 
express  and  free-for-all  races ;  dead  stick 
landing  and  parachute  jumping  contests; 
civilian  aerobatics  and  Air  Corps  exhibi- 
tions. 


SOUTH  CENTRAL 


Kansas  City  Municipal  Airport 

THE  decision  of  officials  of  Transconti- 
nental and  Western  Air  to  transfer  the  gen- 
eral offices  and  operating  base  of  the  com- 
pany to  Kansas  City  has  been  announced. 
The  city's  central  position  geographically, 
its  two  modern  airports,  and  the  recent  bond 
issue  which  will  make  available  one-half 
million  dollars  for  the  improvement  of  the 
municipal  airport,  were  important  factors  in 
the  selection  of  Kansas  City  as  the  new 
headquarters  for  T.  and  W.  A.  The  trans- 
fer is  to  be  made  at  once  and  construction  is 
to  begin  shortly  on  a  new  hangar  at  the 
municipal  airport,  which  will  accommodate 
multi-engined  ships.  The  office  building  and 
hangar  of  the  old  Goebel  Flying  School 


will  be  enlarged  and  rented  from  the  city. 
The  new  hangar,  to  be  constructed  by  the 
city  at  a  cost  of  about  $100,000,  will  be 
rented  to  the  company  at  an  annual  rental 
of  about  five  per  cent  of  its  cost. 

AIR  mail  service  between  Kansas  City 
and  Denver,  Colo.,  by  way  of  Salina  and 
Goodland,  Kan.,  has  been  inaugurated  by 
United  States  Airways. 


American  Legion  Post  is  Organized 
at  Airport 

AN  American  Legion  post,  composed  of 
members  affiliated  with  the  aviation  in- 
dustry, with  fifty  charter  members,  has 
been  organized  at  the  Lambert-St.  Louis 
Municipal  Airport,  St.  Louis,  Mo. 

Acting  as  advisory  committee  are : 
Major  Albert  B.  Lambert,  chairman  of 
the  Air  Board  of  the  St.  Louis  Chamber 
of  Commerce;  Walter  Beech,  president  of 
the  Curtiss-Wright  Airplane  Company ; 
Col.  Halsey  Dunwoody,  vice  president  of 
American  Airways,  Inc. ;  Phil  DeC.  Ball, 
and  O.  R.  Parks,  field  manager  of  Lam- 
bert-St. Louis  Municipal  Airport. 

APPROVED  Repair  Station  Certificate 
48,  covering  all  types  of  aircraft  servic- 
ing, has  been  isued  by  the  Department  of 
Commerce  to  the  Bredouw-Hilliard  Aero- 
motive  Corporation,  Kansas  City  Munici- 
pal Airport. 


Annual  Traffic  Report  of  Tulsa  Airport 
A  TOTAL  of  93,844  persons  flying  in 

26,135  planes  was  transported  in  and 
out  of  Tulsa,  Okla.,  Municipal  Airport 
during  the  year  ending  July  1,  according 
to  the  annual  traffic  report  recently  issued 
by  the  airport  management.  These  fig- 
ures do  not  include  passengers  flying  on 
taxi  hops. 

Since  the  airport  opened  in  July,  1928, 
up  to  July  1  of  this  year,  a  total  of  193,- 
753  persons  has  cleared  the  port  in 
46,000  planes,  exclusive  of  sightseeing 
flights.  Including  sightseeing  rides  and 
school  operations,  a  total  of  240,000  per- 
sons has  been  cleared  at  the  field  in 
51,500  planes. 

The  greatest  number  of  passengers  on 
a  single  day  was  carried  October  9,  1930, 
when  691  persons  arrived  and  departed  in 
110  planes.  Scheduled  flights  for  the  year 
endine  July  1  averaged  thirty-six  per  day. 
Five  air  transport  operators  on  scheduled 
services  were  using  the  field  at  the  end 
of  this  period. 

CONTRACT  for  the  construction  of  the 
new  $65,000  administration  building  at  the 
Oklahoma  City,  Okla.,  airport  was  let  on 
July  7  to  Guy  Secor  and  Ralph  James,  Okla- 
homa City  engineers.  A  contract  for  the 
lighting  of  the  port  was  let  to  the  Griffith 
Electric  Company  on  a  bid  of  $12,000. 

T.  SCHIER  and  O.  M.  BOUNDS,  Okla- 
homa City  pilots,  have  started  an  air  tour 
sponsored  by  the  Conoco  Oil  Company. 
Schier  is  piloting  a  Ford  trimotor  and 
Bounds  is  piloting  a  Curtiss-Robin  five- 
place  job.  The  tour,  covering  12,000  miles, 
touches  thirty-one  states. 
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FIVE  hundred  carloads  of  gravel  have 
been  laid  on  the  runways  at  the  new  Okla- 
homa City  airport.  The  east  and  west  run- 
way is  100  feet  wide  and  1,900  feet  long 
and  the  north  and  south  runway  is  2,930 
feet  long.  Cross  runways  connecting  will 
also  be  laid. 

THE  Oklahoma-Texas  Airlines,  a  new 
passenger  line,  has  opened  a  route  to  Ponca 
City,  Okla.  The  company  will  operate  a 
daily  plane  between  Ponca  City  and  points 
south.  The  Oklahoma-Texas  Airlines  was 
established  by  R.  H.  Tarbutton. 

PROPOSAL  made  'by  Oklahoma  City 
aviation  men  to  furnish  gas  and  oil  for 
planes  and  lunch  for  fliers  in  the  National 
Air  Tour  was  accepted  by  officials  of  the 
races.  The  tour  reached  Oklahoma  City 
July  19.  Planes  were  serviced  at  the  mu- 
nicipal airport  by  Oklahoma  City  oil  com- 
panies, while  flying  enthusiasts  and  the 
chamber  of  commerce  gave  a  luncheon  for 
the  visiting  pilots. 


Dedicate  Shreveport  Municipal  Field 

FEATURED  by  the  visit  of  more  than 
100  military  and  commercial  aircraft  and 
numerous  well-known  pilots,  the  official 
opening  of  the  municipal  airport  of  Shreve- 
port was  held  July  14. 

Assembled  for  the  dedication  were  air- 
planes from  the  Air  Corp's  Third  Attack 
Wing  at  Fort  Crockett,  Texas.  This  unit 
will  occupy  Barksdale  Field  near  Shreve- 
port when  the  project,  now  under  construc- 
tion, is  completed.  Ten  planes  from  Atlanta, 
Ga.,  also  arrived  for  the  event,  and  craft 
participating  in  the  Ford  National  Air  Tour 
made  Shreveport  a  stopping  point  on  their 
way  from  New  Orleans  to  Houston. 

The  airport  is  one  mile  and  a  quarter 
north  of  the  city  and  occupies  a  tract  of  342 
acres  within  a  bend  of  Red  River.  The  site 
was  acquired  and  improvements  made  at  a 
cost  of  $300,000  for  which  a  bond  issue  was 
voted  by  the  city.  The  field  is  3,000  feet  by 
4,500  feet. 

The  administration  building  is  a  two-story 
structure,  topped  by  a  sixty-foot  revolving 
beacon.  The  hangar,  built  of  steel  and  rein- 
forced concrete,  is  500  feet  from  the  ad- 
ministration building.  It  is  100  feet  by  120 
feet. 

The  airport  was  first  put  in  use  on  July 
1  when  planes  of  the  American  Airways 
transferred  their  base  from  Texaco  Airport. 

A  RECENT  survey  shows  that  more  than 
sixty-five  per  cent  of  Dallas,  Texas,  busi- 
ness men  use  air  transportation  on  business 
trips,  and  even  more  would  do  so  if  the 
expense  involved  were  less.  Interviews  have 
bet;i  held  with  750  Dallas  business  houses, 
as  part  of  a  survey  of  air  transportation  in 
the  Southwest,  undertaken  by  National  Air 
Transport,  division  of  the  United  Air  Lines. 

ACTIVITIES  at  Love  Field,  Dallas, 
showed  a  marked  increase  during  May  over 
the  corresponding  period  of  1930,  according 
to  a  recent  announcement  of  Preston  Sneed, 
director  of  municipal  airports.  More  than 
1,461  planes  operated  .f mm  the  field  to  and 


from  other  cities,  while  the  number  of  pas- 
sengers and  pilots  totaled  more  than  4,000. 
These  figures  showed  a  fifteen  per  cent  in- 
crease over  April. 

SOUTHERN  AIRWAYS,  INC.,  San 
Antonio,  Texas,  recently  completed  the 
construction  of  a  commercial  hangar  at 
Winburn  Field.  The  company,  organized 
twelve  years  ago,  is  headed  by  L.  A.  Win- 
ship  and  E.  C.  Hammond.  A  fleet  of 
open  and  closed  ships  is  maintained  for 
charter  on  cross-country  trips  or  sight- 
seeing flights. 


SOUTHWEST 


Western  States  Air  Convention 

AVIATION  representatives  of  eleven 
western  states  met  in  San  Francisco  July  9 
at  the  annual  Convention  of  the  Western 
States  Aeronautic  Association,  held  in  con- 
junction with  a  meeting  of  the  California 
State  Chamber  of  Commerce. 

Highlights  of  the  convention  were  as  fol- 
lows : 

Chairman  J.  D.  Wood  of  Boise,  Idaho, 
urged  uniform  state  and  interstate  airways 
and  coordination  of  airways  and  highways. 

"State  Regulation  Airports"  was  discussed 
by  David  L.  Logg  of  Seattle. 

Capt.  Roy  Francis,  superintendent  of  San 
Francisco  Municipal  Airport,  spoke  on 
"State  and  Federal  Aid  in  Construction  of 
Airports." 

A  tax  on  aviation  gasoline  for  the  spe- 
cial purpose  of  advancing  aviation  was  pro- 
posed by  several  speakers  and  discussed  by 
the  convention. 

W.  H.  Adams  of  the  state  chamber  of 
commerce  proposed  that  all  airports  be 
placed  under  compulsory  rating  and  inspec- 
tion by  the  Department  of  Commerce. 

State  highway  heads  and  other  depart- 
ment heads  of  many  western  states  were 
in  attendance  at  the  conference. 


W.A.E.  Reduces  Fares 

REDUCTION  of  air  passenger  fares  on 
the  Los  Angeles-San  Diego  route  has 
been  announced  by  officials  of  Western 
Air  Express.  The  new  rates  are  $5  one 
way  and  $9.50  for  the  round  trip.  This 
is  in  comparison  with  the  former  rate  of 
$7.75  one  way  and  $14.73  round  trip. 

THE  name  of  Mills  Field,  San  Bruno, 
Calif.,  has  been  changed  to  San  Fran- 
cisco Airport. 

GORDON  LAMB,  eighteen-year-old 
graduate  of  the  Oakland,  Calif.,  High 
School,  won  the  national  non-flying  scale 
model  contest  at  Dayton,  Ohio.  He  was 
awarded  the  national  championship  and 
a  prize  of  $200  for  his  model  of  the  Boe- 
ing 203,  the  plane  used  in  training  stud- 
ents at  the  Boeing  School  of  Aeronautics. 

THREE  Curtiss  Hell  Divers  have  been 
added  to  the  aerial  fleet  of  the  Naval  Air 
Reserve  Squadron  at  Oakland  Municipal 
Airport,  Oakland,  Calif.  Four  Vought 
planes  from  the  U.  S.  S.  Chicago  are 
temporarily  based  in  the  squadron's 
hangar. 


Boeing  School  of  Aeronautics 

THE  Boeing  School  of  Aeronautics 
graduated  at  the  close  of  June  the  largest 
class  in  its  history,  including  ten  master 
pilots  and  fifty-seven  master  mechanics. 
Formation  flying  has  been  made  a  part  of 
all  advanced  student  work.  For  this 
phase  of  instruction,  students  must  pass 
the  100-hour  mark  and  complete  precision 
tests. 


Air  Activities  At  Ogden 

WEBER  COUNTY  High  School  is 
stimulating  interest  in  aviation  by  inaugu- 
rating a  ground  school  in  aeronautics.  Nearly 
fifty  students  are  enrolled  in  the  class  under 
the  supervision  of  I.  S.  Noall  of  the  state 
department  of  public  instruction. 

The  Utah  Air  Travel  Club  is  initiating 
new  members  at  the  Ogden  Airport,  the 
latest  including  David  Williams,  Ben  F. 
Jones,  J.  C.  Nelson,  Vincent  Iannone  and 
Albert  Iannone. 

Ogden  is  prepared  to  welcome  Lieut. 
Walter  Hinton,  who  is  to  arrive  here  the 
latter  part  of  May. 

UTAH'S  air  law,  regulating  operation  of 
unlicensed  aircraft,  requires  both  planes  and 
pilots  to  be  licensed  to  fly  within  the  state. 

EVIDENCE  that  Denver  and  Colorado 
are  assuming  positions  of  prominence  on 
the  national  airway  map  was  seen  during 
the  month  when  it  was  announced  that  the 
U.  S.  Department  of  Commerce  has  assigned 
an  inspector  and  an  airways  mechanician  to 
duty  in  Denver. 

FORMATION  of  Reavis  Flying  Service, 
Inc.,  Denver,  headed  by  Maj.  Carlos  L. 
Reavis,  commander  of  the  120th  Observa- 
tion Squadron  of  the  Colorado  National 
Guard,  was  recently  announced.  The  flying 
service  will  have  the  agency  for  Stinson 
planes.  Herbert  T.  Henrikson  is  vice  presi- 
dent and  Robert  C.  Crosta,  secretary  and 
treasurer. 

DAILY  air  passenger  service  between 
Denver  and  Casper,  Wyo.,  was  inaugurated 
recently  by  the  Wyoming  Air  Service,  Inc. 
Dick  Leferink  is  president  of  the  airline. 
One  round  trip  is  being  made  each  day. 


CONTACTS 

By  Frank  E.  Samuels 
ABOUT  one  hundred  miles  northeast  of 
Oakland  is  the  new  Sacramento  Municipal 
Airport,  one  of  the  best  airports  on  theJ 
Pacific  Coast,  five  miles  south  of  town,  with 
no  obstructions  on  any  side.  New  hangars 
of  concrete  and  steel  are  nearly  finished,  as] 
well  as  an.  administration  building.  The  fly-: 
ing  field  is  level,  with  three  wide  runways,- 
each  2,000  feet  long. 

A  few  miles  north  of  town  is  the  private-] 
ly  owned  Del  Paso  Airport,  operated  by 
Ingvald  Fagerskog  as  a  flying  school  and] 
commercial  flying  field.  Directly  across  the] 
highway  is  the  old  Sacramento  Airport,  now 
the  field  of  the  Sacramento  Flying  Service. 

South  fifty-two  miles,  and  less  than  ten 
miles   north   of    Stockton,   is   the  Orangej 
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brothers'  airport.  Many  improvements  have 
been  made  in  the  past  year. 

At  Modesto,  twenty-five  miles  south  of 
Stockton,  is  the  airport  of  the  Hawke  Crop 
Dusting  Company,  formerly  the  Aircraft 
Industries.  The  airport  is  large  enough  with 
long,  wide  runways,  to  accommodate  the 
largest  transport  planes. 

Calling  at  the  Merced  Airport,  thirty  miles 
south  of  Modesto,  we  were  informed  by  Mr. 
Tedlow,  who  with  Mr.  Gallison  leases  and 
operates  the  airport,  that  they  had  been  suc- 
cessful in  the  planting  by  airplane  of  12,000 
acres  of  rice  during  the  spring  planting 
season. 


NORTHWEST 


CONSTRUCTION  has  been  started 
on  the  new  administration  building  at  the 
municipal  airport,  Helena,  Mont.  The 
project  will  cost  $3,365. 

A  PT-1  training  plane  has  been  pre- 
sented by  the  Army  Air  Corps  to  the 
students  enrolled  in  the  aviation  course 
of  the  University  of  Idaho,  Moscow, 
Idaho.  The  ship  will  be  used  for  ob- 
servation and  study  on  the  ground  and 
will  not  be  flown. 

AN  AIRPORT  site  near  Glens  Ferry, 
Idaho,  has  been  approved  by  A.  C.  Blom- 
gren,  state  aeronautics  inspector.  The 
field  has  a  runway  of  from  2,000  feet  to 
2,500  feet  in  length  and  a  width  of  200 
feet.  The  width  will  be  extended  to  500 
feet. 

THE  Chamber  of  Commerce,  Hailey, 
Idaho,  has  accepted  a  seventy-six  acre 
tract  of  land  offered  for  use  as  a  muni- 
cipal airport  by  Mrs.  Selma  Friedman. 

AERIAL  war  maneuvers  were  staged 
over  Seattle  and  Tacoma,  Wash.,  recently 
by  thirty-four  planes  of  the  Twentieth  Air 
Squadron,  Army  Air  Corps,  under  the  com- 
mand of  Maj.  Clarence  L.  Tinker. 

A  CARAVAN  of  forty  planes  comprising 
the  Pacific  Northwest  States  Air  Tour  vis- 
ited a  number  of  cities  and  towns  in  Ore- 
gon, Washington  and  Idaho  during  the 
early  part  of  July.  Tour  planes  participated 
in  an  air  show  held  at  each  of  the  stops  on 
the  route. 

A  MODERN  airport  at  Wenatchee, 
Wash.,  is  being  planned  by  the  Wenatchee 
Chamber  of  Commerce.  New  roads,  high- 
ways, and  an  extensive  building  program 
vSwill  be  undertaken  at  a  cost  of  more  than 
$100,000. 

COLLINS  Pipe  Company,  Portland,  Ore., 
has  developed  a  perforated  concrete  pipe 
for  road  and  airplane  landing  field  drain- 
age. More  than  seven  miles  of  this  new 
drain  tile,  six  inches  in  diameter,  is  being 
laid  in  the  center  of  the  Old  Oregon  Trail 
between  Haines  and  Baker.  Tests  on  the 
airport  showed  that  this  drainage  tile  when 
placed  nine  inches  underground  will  stand 
the  pressure  of  twelve  tons  without  a  frac- 
ture. 


SPEED 

By  Frank  M.  Hawks 
O  APTAIN  HAWKS  has  written  the 
story  of  his  career  in  aviation.  He  tells 
how  he  posed  as  a  newspaper  reporter  and 
got  a  free  ride  with  a  pioneer  flier  who 
later  forgave  the  deception  and  instructed 
him  in  the  elements  of  flying.  His  ex- 
periences as  a  cadet  and  instructor  in  the 
Army  Air  Corps  during  the  war  make  en- 
tertaining and  instructive  reading ;  as  do 
those  of  his  barnstorming  days  and  later 
his  participation  in  modern  commercial  aero- 
nautics. 

There  are  first-hand  accounts  of  his  two- 
way  and  round-trip-record  coast-to-coast 
flights  and  his  transcontinental  flight  in  a 
glider  towed  by  a  powered  plane.  Holder  of 
numerous  records  for  inter-city  flying  in  the 
Travel  Air  Texaco  13  both  in  this  country 
and  abroad,  Captain  Hawks  is  an  ardent 
exponent  of  speed  with  safety  in  aviation. 
He  expounds  high-speed  flying  in  commer- 
cial aeronautics.  The  prediction  is  made 
that  airplanes  flying  more  than  200  miles 
per  hour  will  soon  connect  the  Atlantic  and 
Pacific  Coasts.  He  declares  that  an  over- 
night air  mail  service  across  the  country  is 


TRADE  LITERATURE 

NEW  PAMPHLETS  AND  BOOKS 
OF  INTEREST  TO  THE 
AERONAUTICAL  INDUSTRY 


Nickel  Steel  in  P.  &  W.  Engines 

THE  International  Nickel  Company,  Inc., 
New  York  City,  recently  prepared  a  booklet, 
"Wasp  and  Hornet  Engines  and  Their  Use 
of  Nickel  Steel."  The  contents  include  a 
description  of  the  parts  and  construction  de- 
tails of  Pratt  &  Whitney  Wasp  and  Hornet 
engines  and  photographs  of  military  and 
commercial  planes  in  which  these  power- 
plants  are  installed.  The  nickel  steel  parts 
in  each  of  these  engines  are  listed.  A  chart 
of  the  horsepower,  specific  and  gross  fuel 
consumption  of  Wasp  and  Hornet  engines 
is  included. 


Aeronca  Light  Aircraft 

A  FOLDER  on  Aeronca  light  aircraft 
has  been  prepared  by  the  Aeronautical  Cor- 
poration of  America,  Cincinnati,  Ohio, 
manufacturers.  The  Aeronca  "Scout,"  pow- 
ered with  the  Aeronca  E-107A  engine,  is 
featured.  Specifications,  performance  and 
details  of  construction  are  given.  The 
Aeronca  "Collegian"  and  the  Aeronca 
"Cadet"  are  also  discussed.  An  insert  de- 
scribing and  illustrating  the  Aeronca  C-2 
is  included. 


Wasp  and  Hornet  Engines 

"CONFIDENCE,"  a  booklet  describing 
and  illustrating  Wasp  and  Hornet  aircraft 
powerplants,  has  been  prepared  by  the  Pratt 
&  Whitney  Aircraft  Company,  East  Hart- 
ford, Conn.,  manufacturers.  The  booklet 
discusses  the  value  of  aircraft  engine  devel- 
opment in  aeronautics  and  the  use  of  Pratt 
&    Whitney    powerplants    throughout  the 


a  logical  development  which  must  soon  be 
adopted. 

In  his  high  school  days  Captain  Hawks 
was  a  football  star  and  champion  swim- 
mer. He  has  been  a  life  guard,  actor  in  a 
stock  company,  bank  clerk  and  rancher. 
As  a  barnstormer,  he  participated  in  the  first 
refueling  flight  and  became  entangled  in 
political  intrigue  in  Mexico. 


THE  RISE  AND  FALL  OF 
CAROL  BANKS 

By  Elliott  White  Springs 
EJERE  is  the  story  of  a  war  pilot  who 
could  not  come  down  to  earth  once  the 
battle  clouds  had  blown  away.  Carol 
Banks,  hero  of  this  novel,  is  not  purely 
the  figment  of  Mr.  Springs'  imagination. 
He  is  an  authentic  species — a  pursuit  flier 
still  fighting  the  war  thirteen  years  after 
the  armistice,  if  not  in  an  S.E.-5,  then  in 
Lhe  club  bar. 

There  is  no  attempt  to  moralize.  Mr. 
Springs  has  tried  to  produce  entertaining 
and  amusing  reading,  succeeding  beyond 
anything  he  has  done  before.  The  book 
is  a  series  of  short  stories,  or  episodes, 
interwoven  into  one  embracing  yarn  about 
(Continued  on  following  page) 

world,  both  in  commercial  and  military 
planes.  Production  methods  and  construc- 
tion details  are  included.  A  list  of  world's 
records  established  by  planes  powered  with 
the  company's  engines  and  a  list  of  United 
States  and  foreign  operators  using  P.  &  W. 
powerplants  are  given.  There  are  a  number 
of  photographs  of  planes  equipped  with 
Wasps  or  Hornets. 


Roosevelt  Field  Restaurant 

THE  restaurant  at  Roosevelt  Field, 
Mineola,  L.  I.,  N.  Y.,  is  described  and  illus- 
trated in  a  small  pamphlet  recently  issued. 
The  text  is  devoted  to  the  services  and  fa- 
cilities available.  Special  menus  are  given 
and  there  are  photographs  of  the  lunch 
counter,  soda  fountain,  upstairs  dining  room, 
open  air  terrace  and  the  lounge  room. 


Armco  Metal  Cribbing 

A  BOOKLET  describing  the  new  metal 
cribbing  developed  recently  by  the  American 
Rolling  Mill  Company  has  been  prepared 
by  the  Armco  Culvert  Manufacturers  Asso- 
ciation, Middletown,  Ohio.  Drawings  and 
photographs  illustrate  the  installation  of  the 
cribbing,  showing  the  appearance  of  both 
the  open-  and  closed-face  types  when  in 
place. 


Armco  Storm  Sewers 

VARIOUS  uses  of  Armco  storm  sewers, 
including  drainage  of  industrial  properties, 
and  method  of  installation  are  described  and 
illustrated  in  a  catalog  recently  published  by 
the  Armco  Culvert  Manufacturers  Associa- 
tion, Middletown,  Ohio. 


Colas  Roads 

COLAS  Roads,  Inc.,  New  York  City, 
has  published  a  booklet,  "Colas  Roads," 
(Continued  on  foHonnng  page) 
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AERONAUTICAL  PRINTS 


AMERICAN   HISTORICAL  BUREAU 
70  Fifth  Avenue,  New  York  City 
Algonquin  4-1299 


DAHNI 

I  YOUR  IDEAS  I 

II  REGISTER  YOUR  VI 


Z.fePOLACHEK 


31s?  NEW  YORK 


DO 
I  T 
NOW 


TRADEMARK  by  I 

REG.  PATENT  ATTORNEY _P80F  ENGINEER 

I     WHAT  IS  YOUR  INVENTION? 

Send  me  a  simple  sketch  or  model  for 
I  CONFIDENTIAL  ADVICE  

n  iiiiiiiiiiiiiiiiiiiiiiiinni  FOR  SALT  . 


BARGAIN 
Taper  Wing  Waco 

300  h.p.  Whirlwind  engine,  License  NC- 
631 -N,  electric  starter,  full  set  of  instru- 
ments. Airplane  and  engine  guaranteed 
perfect  condition.  Time  175  hours, 
price  $3250. 

MID-SOUTH  AIRWAYS,  Inc. 

Crosstown  Station,  Memphis,  Tennessee 
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(Continued  from  preceding  page) 
which  discusses  the  properties,  uses  and 
applications  of  Colas,  on  surfaces,  includ- 
ing those  of  airports,  and  the  services 
offered  by  the  company.  The  text  is  il- 
lustrated with  a  number  of  photographs 
showing  various  applications  of  this  prod- 
uct. 


Aluminum  Fence  Booklet 

ONE  of  the  recent  developments  in  the 
fence  industry  has  been  the  adoption  of 
aluminum  for  the  manufacture  of  woven 


wire  fences,  which  are  non-corrodable  and 
do  not  require  periodic  painting  to  keep  in 
good  condition. 

A  booklet  entitled  "Why  Aluminum 
Fence"  outlining  the  development  of  alumi- 
num and  its  utilization  in  fences  has  been 
issued  by  the  Page  Steel  &  Wire  Company, 
Bridgeport,  Conn. 


ORGANIZATION 

PUBLICATIONS 

AMONG  the  contents  of  Skelly  News  of 
May-June,  published  by  the  Skelly  Oil 
Company,  are  articles  on  the  development 
of  ethyl  gasoline,  uses  of  petroleum  lubri- 
cants and  greases,  and  state  gasoline  tax 
collections  in  1930. 

THE  Pratt  &  Whitney  Bee  Hive  for 
June  features  a  story  on  the  dedication  of 
Rentschler  Field,  East  Hartford,  Conn.,  in 
conjunction  with  the  annual  maneuvers  of 
the  Army  Air  Corps.  There  is  an  article  on 
weather  observations  made  daily  at  an  alti- 
tude of  two  miles  by  the  Navy  Department, 
using  planes  powered  with  Wasp  engines. 

In  addition  to  general  news  of  Pan 
American  airlines,  the  June  issue  of  Pan 
American  Air  Ways  contains  articles  on 
the  increase  in  the  company's  traffic,  the 
air  express  service  to  seventeen  countries 
in  Latin  America,  and  the  New  York-Atlan- 
tic airline  with  a  schedule  of  six  round 
trips  daily  with  new  reduced  fares. 

Autogiro  News  for  June  announces  that 
the  Smithsonian  Institution  will  honor  in  a 
permanent  exhibit  the  first  autogiro  flown 
in  the  United  States.  Results  of  the  over- 
load tests  of  the  PCA-2  Autogiro  at  Lang- 
ley  Field,  Va.,  are  given,  in  addition  to 
recent  autogiro  sales  and  general  activities 
of  the  company. 


NEW  BOOKS 

(Continued  from  preceding  page) 
a     high-riding,      quick-thinking,  heavy- 
drinking  airman,  eventually  subdued  by  a 
girl. 


THE  CONQUEST  OF  THE 
ATLANTIC  BY  AIR 

By  Charles  Dixon 
"TP  HE  important  and  adventurous  attempts 
A  in  airplanes  and  airships  to  fly  the  North 
Atlantic  Ocean  since  the  conquest  began  in 


1910  are  recounted  in  this  volume.  Mi. 
Dixon  tells  the  story  of  the  first  crossing 
in  1919  by  the  United  States  Navy  pilots 
in  the  NC-4,  that  of  the  Englishmen,  Alcock 
and  Brown,  Lindbergh's  New  York-Paris 
flight  and  those  that  followed,  including  at- 
tempts of  the  Do-X.  He  gives  a  full  ac- 
count of  each  trip  and  comments  on  its 
value. 

Mr.  Dixon,  an  English  war  pilot,  discusses 
future  air  routes  between  Europe  and  the 
United  States  and  the  best  type  of  plane 
to  use.  The  author's  attitude  is  that  the 
conquest  is  not  finished,  rather  that  we  have 
seen  nearly  the  last  of  the  purely  sporting 
attempts  and  that  henceforth  flights  will 
cease  to  be  an  adventure  in  the  extreme 


WINGS   OVER  THE  WORLD 

Edited  by  Joseph  Lewis  French 
"TP  HIS  volume  has  been  prepared  by  Mr. 
A  French  as  a  record  of  aviation  achieve- 
ment during  1930  and  up  to  the  present  time. 
The  contents  comprise  material  previously 
printed  in  a  number  of  aeronautical  publica- 
tions. Among  the  contributors  are  Frank 
M.  Hawks,  who  also  writes  the  introduction ; 
Amelia  Earhart  Putnam,  Richard  E.  James, 
Louis  Bleriot  and  Sir  Hubert  Wilkins.  Sev- 
eral articles  are  reprinted  through  the  cour- 
tesy of  Aero  Digest  and  The  Sportsman 
Pilot. 

There  are  stories  of  the  air  mail,  record 
distance  and  altitude  flights,  gliding,  women 
in  aviation,  aerial  expeditions,  foreign  avia- 
tion and  air  travel  development. 


LEARNING  TO  FLY  FOR  THE 
NAVY 

By  Lieut.  Barrett  Studley 
HP  HIS  is  the  story  of  the  experiences  of  a 
typical  student  at  the  training  center, 
Naval  Air  Station,  Pensacola,  Fla.  The  story 
is  written  especially  for  those  who  are  con- 
sidering taking  training  for  designation  as 
Naval  Aviator  and  receiving  a  commission 
as  a  Reserve  officer  in  either  the  air  arm  of 
the  Navy  Department  or  the  Marine  Corps. 

The  book  is  intended  to  present  enough 
practical  information  and  sound  advice  to 
be  of  value  to  any  student  pilot.  It  is  suf- 
ficiently readable  to  attract  boys  who  are 
not  yet  old  enough  to  start  active  training 
as  student  pilots. 


A   COMPLETE  LINE 


Semi  Pigmented  Dopes,  Glossy  Pig' 
mented   Dopes,  Oil  and  Nitro  Cellulose 


6IVES  C0NSCMT  TAUTNESS  THE  WORLD'S  PREMIER 

IN  ALL  CLIMATES 


Tube  Oil,  Dope-proof  Paints,  Clear  and  ■■^^^^  Primers.    Lacquers,    Varnishes,  A 


plete  instruction  book  for  factory  and 
field  operators  is  available. 


Morris  &  Elmwood  Aves.      m&  tMrnM      Union,  Union  Co.,  N.  J 


AUGUST,  1931 
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LET  THESE  FAMOUS  AVIATION  BOOKS 
HELP  YOU  TO  THE  TOP 

Command  the  pay  of  an  expert  with  HENLEY  Books 
Standard  Instruction  in  more  than  200  Schools  and  Colleges 


AIRPLANE  AND  ENGINE  BOOKS 

By  Major  V.  W.  Page,  Air  Corps,  U.  S.  R. 

MODERN  AIRCRAFT 

V-/   of  Avia 


American  and 


airships,  airpJanes 


operation 
._  engines, 
hundred   aviation   schools.  In 

aviation  and  pioneer  types  ol 


functions — ail 
of  aviation 
tables.  Prict 


■pes  of  airplanes — various 
captive  and  dirigible  baljoons  —  airplane  parts  and  their 
cooled   engines — aiplane   and   engine    instruments — dictionary 


EVERYBODY'S  AVIATION  GUIDE 


A 


lion;  and  Answers  explaining 
they  navigate  the  air.  Among 


gives  complete  information 
ncise,  up-to-date,  this  popular 
the  construction   of  airplanes 

roraft.  elementary 


>ro- dynamics,  airplane  parts  and  their 
3  landing  gears,  airplane  wing  forms  and  con- 
irplane  equilibrium   and  control,   official  records. 


ABC  OF  AVIATION 


THE  answer  to  the  great  need  for  a  sim 
ginners  a  basic  knowledge  of  aircraft  an 
layman  asks  is  answered  clearly  and  sim 
instructor.  A  readable,  popular  discussion  of 
principles  on  which  various  types  of  flying 
and  heavier  than  air.  Profusely  illustrated, 
explanatory  diagrams.    Ideal  for  flying  clubs. 


aviation.    Paper  bound.    Price— $1.00. 


xpensive  book  that  will  give  be- 
hey  fly.  Every  question  that  the 
America's  foremost  authority  and 
,  its  history,  its  possibilities,  the 
s  operate,  both  lighter  than  air 
leading  types  of  airplanes  with 
"  r  everyone  approach- 


The  Standard  Reference  Work  On  Power  Plants 

MODERN  AVIATION  ENGINES 


Ajp  HE  m 


flying  schools,  pilo 


published.  A  gold 
lechanics,  shop  men, 

they  will  make  you 


A  B  C  OF  GLIDING  AND 
SAILFLYING 


just  off  the  press,  this  comprehensive  book  tells  you  everything  about 
sport  or  motorless  flying.    Based  on  practical  German  and  American 
Explains   all   leading   types   of   Gliders   and    Sailplanes,    their  con- 
control,  launching.    Fully  illustrated.    Also  includes  WORKING  DRAWINGS 
'    STBONG   YET    SIMPLE   PRIMARY   GLIDER.     This   book  is 
Colonel  Lindbergh  and 
'    1  of  airplanes. 
Gliding  Club. 


Gliding 


safe,  inexpe 


FOR 
actually 

other  noted  aviators  have  said 

Chapters  include  History  of  Gliding,  Air  Currents,  How  to  Form 

Sailplanes.   Gliding   and   Soaring  Terrain,   Training   for  Pilots, 
ages,  72  illustrations.     Durable  Antique  Paper  Bind- 


AERIAL  NAVIGATION  AND 
METEOROLOGY 

By  Capt.  Lewis  A.  Yancey,  Master  Mariner  (Unlimited) 

Navigator  of  the  Pathfinder  on  its  Motoric  Flight  to  Rvme 

nd  revised  and  enlarged  edition 
by  aircraft  pilots,  students  and 
f  navigation.  Written  in  simph 
t  pilot  and  those  preparing  for  transport  pilot 

CapL  Lewis  A.  Yancey,  famous  transatlantic  flyer,  is  a  practical  navl- 
years'  experience,  advisor  to  important  long  astance  flights. 


nontechnical    language;  indispensable 


lecturer,  teacher. 

Here,  in  350  pages  of  practical 
pilot  to  fly  his  course  with  precision  and 
solved ;  examples  for  practice. 

The  chapter  headings:  Bearing  and  Direct! 
The  Compass  —  Compass  Errors  —  Compass  i 
Cross-Country  Work — Meteorology— First  Aid- 
contains  Course  Error  Table,  Conversion  TabI 
Review,  Variation  Map  of  North  America.  P 


-Terrestrial  Sphere — Charts  and  Maps — 
;  Compensation  —  Correction  of  Courses, 
Regulations.    The  Appendix 
Nautical  Miles,  Questions  for 


—  JUST  PUBLISHED  — 

MODERN  DIESEL  ENGINE 
PRACTICE 

Theory— Practical  Applications — Operation — Upkeep  and  Repair 

By  ORVILLE  ADAMS,  Consulting  Diesel  Engineer 

THIS  book  was  written  with  the  purpose  of  combining  in  one  volume,  a  text  for 
study  and  reference — and  a  practical  manual  on  operation  and  repair.  Every 
fundamental  basic  fact  requisite  for  understanding  Diesel  Engine  theory  and 
operation  of  all  types,  as  well  as  rules  for  maintenance  and  repair  are  found  in  this 
book,  arranged  in  a  logical  order,  and  written  in  easily  understood  language  for  the 
practical  man.  Information  never  before  available  is  included  in  this  new  book. 
THE  MODERN  PACKARD  AIRCRAFT  DIESEL  ENGINE  IS  FULLY  DESCRIBED. 
650  pages,  400  illustrations,  $6.00. 


practical  shop 


ermo-dynamics,  engin 
Diesel  engines,  avia 
aircraft  cooling  systems,  cyli 


five  years  intensive  study 


Whitney  "Wasp'  and 

and  Caminez  air  and  water-cooled  types  bj 
instruments,  propellers,  reduct 
nes,  etc.    Price,  per  volume — S5 


wartime  engines,  trouble 


rious  types  of  engines  in  use  with  detailed  descriptions 
the  Wright  ••Whirlwind"  and  -Vy.-lone.  the  Pratt  and 
,"  Anzani,   Cirrus  Mark  II  and  III,  Packard,  Curtiss 


AVIATION  ENGINE  EXAMINER 


T7»  VEH  YTHING 


Engines  simply  explained 
leading  authorities. 


qualify  as  aircraft  engine  mechanic.  Indispensable  to  ] 
etc.  Easy  to  understand,  concise,  practical.  Covers  all  leading  types  of  Aviation 
Engines,  elementary  Thermo- Dynamics,  Engine  Tests,  Engine  Parts,  Air  and  Water- 
Cooled  Cylinders  and  Valves.  Pistons,  Crankshafts,  etc.,  Dubrleation  Systems,  Fuels 
and  Carburetion,  Ignition,  Engine  Instruments,  Engine  Installation  and  Inspection. 
Practical  Trouble  Shooting.     Overhauling  and  Repair.     400  pages,   250  ""' 
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FOREIGN   NEWS   IN  BRIEF 

Compiled   from   reports    from   AERO   DIGEST   correspondents   and   the    Aeronautics  Trade  Division,  Bureau  of  Foreign  and  Domestic  Commerce. 


ENGLAND 

175,000  Attend  Royal  Air  Force  Display 
'THE  Royal  Air  Force  Display,  held 
A  annually  to  depict  progress  in  airplane 
design  and  in  piloting  skill,  is  conceded  to 
be  of  utmost  interest  in  British  aeronautics. 
The  latest  type  service  and  civilian  planes 
are  exhibited  and  flown  and  the  most  recent 
developments  in  military  flying  are  demon- 
strated. 

This  year,  at  the  Hendon  Aerodrome,  on 
June  27,  more  than  175,000  spectators  were 
present  at  the  Twelfth  Annual  Royal  Air 
Force  Display.  Several  new  types  of  forma- 
tions were  executed.  These  maneuvers  were 
introduced  primarily  to  illustrate  the  ability 
of  pilots  flying  the  latest  high-speed  aircraft 
to  change  flight  position  rapidly.  The  new 
British  day  bombers  and  fighters  displayed 
at  the  exhibition  are  faster  by  some  sixty 
miles  per  hour  than  their  immediate  pre- 
decessors. 

The  fastest  aircraft  developed  by  Great 
Britain  were  flown  at  the  R.A.F.  display. 
These  are  four  single-seater  fighting  craft, 
including  the  Hawker  "Fury,"  which  climbs 
to  20,000  feet  in  nine  minutes,  and  the 
Gloster  S.S.  19  with  six  machine  guns  and 
a  high  speed  of  194  miles  per  hour.  Other 
recent  military  planes  include  the  "Avro" 
626  in  which  seven  different  types  of  service 
flight  training  may  be  done;  the  Short 
"Gurnard,"  a  two-seater  amphibion  fighter, 
and  General  Purpose  long-distance  or  high- 
speed day  or  night  bombers. 

It  is  of  significance  that  each  of  the  new 
British  military  planes  is  of  the  biplane  type. 


Y17  1TH  the  arrival  of  the  British  high- 
speed  pilots  at  Calshot,  the  Royal  Air 
Force  base  on  Southampton  Water,  later 
stages  of  training  will  begin  for  the 
Schneider  Trophy  contest  to  be  held  over  the 
Solent  and  Spithead  on  September  12.  Cal- 
shot is  the  station  selected  again  this  year, 
as  in  1929,  as  the  headquarters-  of  the  com- 
peting teams.  Special  accommodations  are 
being  arranged  for  the  French  and  Italian 
pilots  who  are  to  arrive  August  15.  From 
that  date  on,  planes  entered  in  the  contest 
will  fly  daily  in  preparation  for  the  contest. 

Under  the  command  of  Squadron  Leader 
A.  H.  Orlebar,  leader  of  the  1929  team  and 
holder  of  the  world's  speed  record  of  357.7 
miles  per  hour,  the  1931  team  will  continue 
at  Calshot  the  training  begun  at  Felixtowne. 

Six  different  types  of  fast  seaplanes  have 
arrived  at  Calshot  for  practice  flying.  Three 
of  these  are  speed  craft  built  primarily  for 
participation  in  the  Schneider  races  of  1927 
and  1929  and  each  is  powered  with  a  Napier 
Lion  racing  engine.  These  are  the  Gloster 
IV  biplane  of  1927,  modified  since  the  con- 
test, held  that  year  at  Venice,  to  make  it 
more  suitable  for  practice  flying;  the  Super- 


Among  the  planes  exhibited  in  conjunction 
with  the  display  were  three  civilian  air- 
craft classed  as  "research"  planes.  These 
were  the  Handley  Page  "Gugnunc,"  a  two- 
place  biplane  utilizing  the  Handley  Page 
slotted  wing ;  the  Cierva  autogiro,  and  the 
"Pterodactyl,"  a  tailless,  two-or-three-place, 
cabin  monoplane. 

TWO  flights  of  single-seater  Bristol 
"Bulldog"  fighters,  each  consisting  of  four 
planes  and  piloted  by  officers  of  the  Swedish 
Flying  Corps,  have  been  flown  from  London 
to  Sweden,  where  they  have  been  added  to 
the  flying  equipment  of  the  Swedish  corps. 
The  Bulldog  is  an  all-metal  biplane  with  a 
high  speed  of  180  miles  per  hour  and  a 
ceiling  of  more  than  29,000  feet  with  full 
military  load. 


GERMANY 

Edwin  P.  A.  Heinze 
THE  Luft  Hansa,  having  issued  a  pocket 
timetable  of  its  airlines  with  all  necessary  in- 
formation for  calculating  the  costs  of  an  air 
journey  or  the  charges  for  the  transport  of 
goods  by  air,  has  inaugurated  a  competition 
open  to  the  general  public,  barring  employees 
of  the  company.  Competitors  must  calculate 
the  costs  of  a  flight  between  Geneva  and 
Leningrad,  which  can  be  accomplished  with- 
in twenty-four  hours;  state  the  time  of  de- 
parture from  Geneva  in  Switzerland  and  of 
arrival  at  Leningrad  in  Russia ;  and  estimate 
charges  for  the  transport  of  seventeen 
pounds  of  express  from  the  small  town  of 
Tilsit  in  Germany  to  London.     The  esti- 


marine  S5  monoplane,  winner  of  the  1927 
event;  and  the  Gloster  VI  monoplane  built 
in  1929.  The  other  planes  are  Fairey  service 
biplanes  on  floats,  the  oldest  of  which  is  the 
"Flycatcher,"  for  several  years  the  standard 
fighter  of  the  Fleet  Air  Arm,  now  used  to 
introduce  high-speed  pilots  to  seaplane  flying. 
The  other  Fairey  craft  are  a  "Fleetwing,"  a 
two-place  fleet  flighter,  and  a  "Firefly," 
single-seater,  comparatively  new  machines. 

A  second  Supermarine  S5  and  another 
Gloster  VI  are  being  reconditioned  by  the 
manufacturers.  The  two  S6  monoplanes 
which  competed  in  the  1929  race,  (one  of 
them  won  at  328.63  miles  per  hour  and  the 
other  set  up  the  new  world's  record  over 
100  kilometers)  are  undergoing  considerable 
modification.  The  Rolls-Royce  company  is 
preparing  new  engines,  giving  increased 
power,  for  these  ships  and  certain  alterations 
are  being  made  in  the  structure. 

Two  new  Supermarine  monoplanes,  which 
will  probably  be  termed  "S7,"  are  being  built 
for  entry  in  the  contest.  In  the  construction 
of  these  ships  it  is  intended  to  incorporate 
lessons  learned  by  plane  and  engine  designers 
in  preparing  for  previous  contests. 


mates  must  be  addressed  to  the  publicity 
office  of  the  company  on  a  postcard  by 
August  31.  This  is  rather  a  novel  idea  for 
inducing  people  to  study  the  airline  time- 
table and  familiarize  themselves  with  it. 

THE  first  of  several  trimotor  Junkers, 
ordered  by  a  Grecian  Airways  Company,  ha- 
been  delivered. 

THE  recipient  of  the  Hindenburg  Cup  for 
1930,  '  Herr  Schlerf  of  the  club  Badische- 
Pfalzische  Luftfahrt-Verein,  has  announced 
that  he  did  not  receive  the  gift  of  $2,500  but 
that  this  award  went  to  the  club.  Herr 
Schlerf  said  he  would  not  accept  a  pecuniary 
reward  for  his  own  personal  use. 

ON  September  6  the  German  cham- 
pionship of  the  air  will  be  contested  at  the 
Central  Airport  of  Berlin. 

THE  flying  schools  of  the  German  Avia- 
tion Union  have  reduced  training  fees 
twenty-five  to  forty  per  cent.  It  is  now 
possible  to  become  a  qualified  pilot  for  $167. 

REGULATIONS  for  the  twelfth  Rhoen 
Sail-flying  Contest  have  been  issued  by  the 
Rhoen-Rossitten  Society  of  Frankfort- 
Main. 

THE  aviation  clubs  of  the  Gelsenkirchen, 
Dortmund,  Muenster  and  Essen  districts 
have  jointly  founded  the  Borkenberge  So- 
ciety, with  the  object  of  supervising  the 
new  Borkenberge  flying  ground  and  school. 

VALUE  of  aerial  survey  was  again 
demonstrated  by  the  success  of  a  Junkers 
survey  plane  operating  in  Bolivia,  where  it 
is  planned  to  erect  hydraulic  electricity 
works  in  the  mountains.  A  land  survey  re- 
quiring an  exceedingly  long  time,  airplanes 
with  photo  equipment  have  been  taken  into 
service.  In  one  of  these  Junkers  has  been 
discovered  from  the  air  a  glacier  and  a  lake 
both  of  which  are  immensely  important  to 
the  whole  project.  The  machines  must 
operate  in  an  altitude  of  more  than  19,000 
feet. 


FRANCE 

Start  Air  Tour  of  Europe 

A  SQUADRON  of  six  long-distance 
cruising  planes  took  off  from  Paris  for 
Brussels  July  9  on  a  one-month's  tour  of 
Europe  and  the  Near  East.  The  cruise  is 
being  made  for  the  purpose  of  advancing 
the  interests  of  aviation. 

The  squadron  was  commanded  by  General 
De  Goys  and  each  plane  was  piloted  by  a, 
well-known  French  pilot,  including  Major 
Dieudonne  Coste.  The  remainder  of  the 
personnel  comprised  mechanicians  from  air- 
plane and  engine  factories. 
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±ne  itinerary  permits  lengthy  stops  as 
desired  and  speed  and  distance  records  will 
not  be  sought.  An  approximate  distance 
of  6,000  miles  will  be  covered. 


Study  Air  Defense  of  Dunkirk 

STAGED  under  the  direction  of  Marshal 
Petain,  a  simulated  air  attack  was  made 
recently  on  Dunkirk,  which  was  the  target 
for  175  enemy  air  raids  during  the  war. 
The  experiment,  made  to  test  new  equipment 
for  air  defense,  especially  the  detection  of 
enemy  aircraft,  was  declared  successful. 

"Raiding"  planes  were  detected  by  sound- 
ing instruments  at  their  departure  from  St. 
Inglevert  Airdrome,  were  sighted  by  means 
of  other  instruments  and  theoretically  put 
out  of  action  by  anti-aircraft  artillery. 
Radio,  special  optical  instruments  and  the 
city's  regular  telephone  system  were  utilized. 


Le  Bourget  Air  Traffic 

AIR  TRAFFIC  at  Le  Bourget  Field  dur- 
ing 1930  included  the  arrival  and  departure 
of  4,964  and  5,001  planes  respectively,  carry- 
ing a  total  of  39,783  passengers  in  regularly 
scheduled  operations,  according  to  informa- 
tion recently  made  available.  During  the 
first  quarter  of  1931,  800  planes  carrying 
2,949  passengers  arrived  at  the  airport  and 
791  planes  departed  with  2,350  passengers. 


Automobile  Company  Will  Sell  Touring 
Planes  on  Installment  Plan 

AN  AUTOMOBILE  distributor  has 
organized  an  airplane  department  for  the 
sale  of  touring  aircraft  and  will  accord 
terms  of  payment  similar  to  those  granted 
for  the  sale  of  automobiles.  Eleven  differ- 
ent types  of  planes  produced  by  five  or  six 
well-known  aircraft  manufacturers  are  of- 
fered, ranging  in  price  from  $1,301  to  $2,547. 

Payments  may  be  made  in  installments 
over  a  period  of  from  twelve  to  eighteen 
months.  A  part  of  the  list  price  is  paid 
by  the  state  from  a  fund  set  aside  for  this 
purpose.  The  amount  varies  with  the  type 
of  plane  and  with  the  class  of  purchaser 
—private  individual,  flying  club  or  military 
pilot.  In  addition,  the  state  will  pay  from 
this  fund  a  certain  amount  for  each  hour 
of  flying  accomplished  with  the  plane. 

The  sales  company  has  organized  a  flying 
school  where  it  will  teach  prospective  pilots 
to  fly,  or  the  concern  will  furnish  an  in- 


structor $100  per  month  to  prepare  the  pur- 
chaser to  qualify  for  a  pilot's  license.  The 
company  has  compiled  a  table  of  expenses 
on  the  basis  that  a  plane  can  be  used  for 
four  years  at  an  average  of  200  hours  each 
year. 


CANADA 

Plan  to  Reduce  Aviation  Costs 

A  REDUCTION  of  approximately  forty- 
five  per  cent  in  Canada's  expenditures  for 
aviation  during  the  fiscal  year  ending  March 
31,  1932,  has  been  proposed  by  the  Dominion 
Government.  The  estimated  aviation  budget 
for  the  next  year,  as  tabled  in  the  House 
of  Commons,  totals  $5,142,000,  a  decrease 
of  $2,333,700  from  the  total  of  the  last  year. 

The  items  in  the  new  budget  are  as 
follows : 

Civil  air  operations  such  as  aerial  photo- 
graphic surveys,  forestry  patrols  and  estab- 
lishing airports,  $2,766,000,  a  decrease  of 
$1,289,000. 

Training,  including  all  expenses  in  con- 
nection with  the  maintenance  of  the  Air 
Force,  personnel  for  civil  air  operations  and 
the  provision  of  necessary  facilities,  $2,266,- 
000,  a  decrease  of  $244,000. 

Expenses  in  connection  with  the  establish- 
ment and  maintenance  of  air  mail  routes  and 
intermediate  fields,  etc.,  $100,000,  a  decrease 
of  $800,700. 

In  addition  to  the  above  items,  the  esti- 
mate for  the  post  office  department's  outside 
service  includes  $1,500,000  for  mail  service 
by  air.  This  sum  represents  a  decrease  of 
$412,000  over  the  appropriation  for  the  pre- 
ceding year. 

NIGHT  flying  of  air  mail  over  the  prairie 
provinces  has  been  made  possible  by  the 
installation  of  the  last  of  a  series  of  five 
radio  beacons  on  the  "A  &  N"  system 
The  western  ridio  beacons  have  been  in- 
stalled by  the  Canadian  Government  at 
Forest,  Regina,  Maple  Creek,  Lethbridge 
and  Red  Deer. 

SQUADRON  LEADER  J.  H.  Tudhope, 
recipient  of  the  McKee  Trophy  of  1930,  has 
resigned  from  the  R.C.A.F.  to  take  charge 
of  flying  operations  of  British  Columbia 
Coastal  Airways,  Ltd.,  V: 


Revise  Plan  to  Cancel  Air  Mail 

PLANS  announced  by  the  Dominion 
Government  for  canceling  air  mail  services 
in  Canada  because  of  postal  deficits  have 
been  abandoned.  Present  air  mail  contracts 
have  been  canceled,*  effective  August  15, 
when  new  contracts  with  revised  rates  and 
schedules  will  probably  be  made,  according 
to  recent  advices  emanating  from  reliable 
sources. 


Trans-Canada  Air  Pageant 

PARTICIPATING  planes  in  the  Trans- 
Canada  Air  Pageant  left  Hamilton,  Ont., 
July  1.  Late  last  month  the  pageant  was  in 
Western  Canada  on  the  first  half  of  its 
7,700-mile  tour.  The  pageant  is  scheduled  to 
visit  Vancouver  July  22,  return  to  Halifax 
by  August  27  and  finish  in  Ontario  about 
September  8. 

The  tour  includes  a  squadron  of  Siskin 
fighters  of  the  R.C.F.C.,  a  Ford  trimotor, 
twin-engined  Saro  amphibion,  a  Pitcairn 
Autogiro  and  a  number  of  light  planes. 


JAPAN 

THE  number  of  planes  owned  by  civilians 
and  commercial  operating  companies  in- 
creased from  twenty-two  at  the  end  of  1921 
to  125  at  the  end  of  1930.  During  this  period 
the  number  of  licensed  plane  pilots  increased 
from  twenty-eight  to  289.  At  the  end  of 
1930,  there  were  112  dirigible  pilot  licenses 
in  effect. 

A  NET  profit  of  approximately  $202,391 
for  the  year  ended  September,  1930,  has 
been  reported  by  the  Japan  Air  Transport 
Company,  Ltd.  Gross  revenue  for  this  pe- 
riod totaled  $852,335  of  which  approxi- 
mately eighty-five  per  cent  cent  consisted  of 
subsidy  from  the  government.  During  this 
period,  the  company  increased  its  services, 
operating  forty-seven  planes. 

The  company  was  incorporated  in  No- 
vember, 1928,  for  the  purpose  of  establish- 
ing an  air  transport  service  carrying  mail 
and  passengers  between  Tokio,  Osaka  and 
other  cities  in  Japan.  Operations  were 
started  in  April,  1929. 

A  subsidy  of  $9,970,000  will  be  paid  to 
the  company  by  the  government  over  a 
period  of  eleven  years. 
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Operations  by  Cuban  Air  Company 

A  IR  mail  and  passenger  transport  service 
^*  is  maintained  daily  except  Sunday 
between  Santiago  and  Baracoa  via  Antilla 
and  Cayo  Mambi  by  the  Cuban  National 
Aviation  Carfiss  Company.  This  line  is  an 
extension  of  the  company's  service  from 
Havana  to  Santiago,  Cuba. 

One-way  fare  between  Santiago  and 
Baracoa  is  $20,  with  no  reduction  for  the 
round  trip.  As  an  inducement  for  the  use 
of  air  transport  service  on  short  trips,  the 
company  has  established  a  special  schedule 
of  prices  in  which  tickets  are  contingent  on 
space  being  unsold  at  the  regular  price.  If 
all  space  on  a  plane  has  been  sold,  passen- 
gers holding  reduced-price  short-flight 
tickets  must  wait  until  space  is  available. 
The  only  advantage  in  the  use  of  the  re- 
duced tickets  is  on  the  intermediate  stops. 
When  a  through  ticket  is  purchased  a 
greater  saving  results  than  that  provided  on 
the  special  rate. 

Twin-engined  amphibions  are  operated 
from  Santiago  to  Baracoa.  Trimotored 
transports  are  used  on  the  Havana-Santiago 
division. 

A  special  Sunday  air  excursion  service  is 
maintained  from  Havana  to  the  Isle  of 
Pines.  The  plane  leaves  on  the  condition 
that  more  than  eight  passengers  make  the 
trip.  Sightseeing  automobile  trips  are  pro- 
vided on  the  island.  The  round-trip  fare  is 
$20. 

FOR  the  purpose  of  promoting  aviation 
in  Cuba,  the  Aviation  Club  of  Cuba  has 
been  organized  at  Havana.  The  member- 
ship in  the  association  was  originally  limited 
to  fifty  members  but  the  requests  for  ad- 
mission were  so  numerous  that  it  was  de- 
cided to  extend  the  limit  to  100  members. 
The  club  has  purchased  a  Waco  plane  which 
will  be  used  to  train  non-fliers  and  by  quali- 
fied pilots  to  increase  piloting  hours.  The 
club  plans  the  purchase  of  an  additional 
plane. 

THE  LATIN  AMERICAN  Air  Legion, 
Cuban  Division,  was  inaugurated  recently 
by  Col.  Luis  Fardois,  prominent  in  Cuban 
commercial  aeronautics.  The  purpose  of 
the  organization  is  to  promote  closer  rela- 
tions among  Latin-American  pilots. 


Mexico  Miners  Adopting  Air  Transport 

ACCORDING  to  information  received  by 
the  department  of  mines  of  the  Secretaria 
of  Communications  and  Public  Works  the 
mining  companies  in  northern  Mexico  are 
building  landing  fields  and  arranging  with 
air  transport  companies  for  the  transporta- 
tion of  metals  from  the  mining  areas.  Nego- 
tiations have  been  completed  with  the  Cia. 
Aeronautica  de  Transportes  for  the  exten- 
sion of  its  route  from  Matamoros-Mazatlan 
to  Teyoltitla  in  the  San  Dimas  municipality 
of  Durango,  a  distance  of  110  kilometers. 

A  mining  company  in  Mexico  City  has 
constructed  a  flying  field  at  a  cost  of  60,000 
pesos  and  has  obtained  permission  from  the 


secretaria  of  communications  to  use  this 
camp  for  transport.  The  company  has  ac- 
quired an  airplane  to  carry  its  metal  to 
Mazatlan.  A  flying  field  has  been  construc- 
ted and  an  airplane  purchased  by  the  West 
Mexican  Mines  Ltd.,  for  use  at  Guadalupe 
y  Calvo  and  Parral  in  Chihuahua.  Other 
mining  companies  are  planning  to  adopt  air 
transport  to  replace  mules.  The  trip  via 
plane,  which  can  be  made  in  two  hours,  re- 
quires several  days  by  mule  pack. 


Mexican  Airline  Traffic  Increases 

AN  increase  in  the  use  of  airplanes  for 
passenger,  mail  and  express  transportation 
in  Mexico  has  been  announced  by  the  sec- 
retary of  communications.  An  increase  was 
reported  on  practically  all  of  the  airlines. 
The  heaviest  traffic  is  on  the  Mexico  City- 
Tampico-Brownsville  route. 

PLANE  service  has  been  inaugurated  be- 
tween Nogales,  Sonora  and  Guadalajara, 
stopping  at  Mazatlan  where  the  airport  has 
been  improved  for  the  convenience  of  pas- 
sengers. 

THE  AIR  CLUB  OF  PUEBLA  in 
Mexico  was  organized  recently  by  the  gov- 
ernor of  the  state,  Dr.  Leonides  Andreu 
Almazan.  He  plans  to  open  a  flying  and 
ground  school. 

AN  international  air  express  service  from 
the  United  States  to  Mexico  City  has  been 
inaugurated  by  Compafiia  Mexicana  de 
Aviacion,  Mexican  division  of  Pan  Amer- 
ican Airways. 

A  COMMISSION  of  engineers  from  the 
department  of  communications,  working  in 
conjunction  with  the  mayors  of  the  largest 
cities  in  the  western  states  of  Mexico,  are 
selecting  the  most  suitable  of  the  airport 
sites  offered  by  the  officials  of  the  various 
cities.  The  sites  will  be  developed  into  in- 
termediate airports  on  the  airlines  planned 
along  the  west  coast. 

PLANES  or  "Scadta,"  German-Colom- 
bian air  transportation  company,  flew  a  total 
of  727,868  miles  in  1930,  according  to  in- 
formation recently  made  available.  A  total 
of  4,791  passengers  and  1,019,477  pounds  of 
freight  were  transported  by  Scadta  planes 
during  this  period. 


New  Colombian  Flying  Club 

THE  first  flying  club  in  Bogota  will  be 
organized  in  the  near  future.  The  organiza- 
tion, known  as  the  Santa  Fe  Aero  Club,  was 
formed  by  Jorge  Vargas  Cualla,  civilian 
pilot.  He  will  instruct  members  in  ground 
school  work  and  flying.  A  Bird  plane  was 
recently  purchased  from  the  Bird  Aircraft 
Corporation,  Brooklyn,  New  York,  U.  S.  A. 

THE  COLOMBIAN  government  has 
contracted  for  three  Curtiss  Fledglings  with 
the  Curtiss  Aeroplane  &  Motor  Company, 
U.  S.  A. 


Capt.  Enrique  Valverde 


CAPT.  ENRIQUE  VALVERDE  of  the 
Santo  Domingo  Air  Force  recently  left  for 
New  York  City  to  make  an  extended  stay 
in  the  United  States.  He  will  visit  aircraft 
and  engine  plants  to  study  American  meth- 
ods of  design  and  production  and  will  take 
a  course  of  advanced  flight  training. 


Flying  Clubs  Sponsored  in  Ecuador 
on  Increase 

ORGANIZERS  of  the  first  aero  club  in 
Ecuador  include  men  prominent  in  political, 
military  and  business  circles.  Among  the 
founders  of  the  organization,  known  as  the 
Aero  Club  de  Guayaquil,  are  Senator 
Leonardo  Sotomayor  y  Luna,  ex-minister 
of  war  and  aviation ;  Alberto  Guerrero 
Martinez,  prefect  of  Guayaquil ;  Manuel 
Seminario,  manager  of  the  Mortgage  Bank 
of  Ecuador;  and  Dr.  C.  D.  Andrade,  presi- 
dent of  the  Rotary  Club  of  Guayaquil. 

As  a  result  of  the  encouragement  given 
private  flying  by  the  organization  of  the 
first  club,  four  other  aero  clubs  have  been 
formed.  These  have  been  established  at 
each  of  the  following  cities :  Manta,  Bahia 
de  Caraquez,  Portoviejo  and  Esmeraldas. 

REGULAR  courses  of  instruction  have 
been  started  by  the  first  glider  club  formed 
in  Argentina,  given  by  three  powered-plane 
pilots  and  three  glider  pilots.  Operations 
are  conducted  on  the  airport  at  Moron  in  the 
province  of  Buenos  Aires.  The  club  has 
twenty-eight  members  and  uses  an  American 
glider. 

THE  Aero  Club  Oriental  of  Santa  Cruz 
de  la  Sierra  in  Bolivia  plans  to  increase  fly- 
ing activities  and  to  purchase  a  plane  in  ad- 
dition to  the  one  being  operated  by  the 
club.    Luis  Velasco  Franco  is  president. 
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A  chart  of  valuable  informa- 
tion. Describes  standard  types 
with  instructions  for  use  and 
maintenance.  Send  for  your 
copy  today. 

Pynne  fflanufadurinci  (TompanV 


FUEL 


TANKS 


&  OIL 


RIVETED  DURAL 

WELDED  DURAL 

RIVETED  ALCLAD 
• 

WELDED 
ALUMINUM 


Experienced  PARAMOUNT  craftsmen  have  at  their  com- 
mand, in  the  largest  plant  of  its  kind,  the  most  complete 
modern  equipment  for  fabricating  every  type  of  aircraft 
tank  of  dural,  alclad  or  aluminum.  Paramount  facilities 
for  riveting  or  welding  .  .  .  anodic  or  heat  treatment  .  .  . 
shock  and  pressure  testing  metal  tanks  are  unsurpassed. 

CONTRACTORS  TO  THE  U.  S.  NAVY 


WELDED  ALUMINUM  PRODUCTS  CORP* 

195  MORGAN  AVE.,  BROOKLYN,  N.  Y. 
PARAMOUNT    TANKS    ARE  BETTER 


MAKE  YOUR  PLANE  A  SEAPLANE 
WITH  EDO  FLOATS 

Enjoy  the  increased  facilities  of  water  landing-  places.  EDO'S 
are  no  compromise.  Standard  sizes  are  promptly  available — com- 
plete with  all  attachments  ready  to  install  on  nearly  100  different 
types  of  land  planes.  Let  us  give  you  complete  details.  EDO 
Aircraft  Corporation,  610  Second  Street,  College  Point,  Long 
Island,  N.  Y. 


MOC-OUf  ^5fe  HOSE  ClAMP 
'    '»»»■-««  *  with  the  Thumb  Screw 


The  Standard  Equipment 
Hose  Clamp  of  the  Air* 
plane  and  Automotive 
Industry. 
For  Aircraft  Specify  No.  745 
Carried  by  Dealers  Everywhere 

WITTER  MFG.  CO. 
4300  W.  24th  Place  Chicago 


CLEAR 

NIXONOI 


for 


WINDSHIELDS 


NIXON  NITRATION  WORKS      Nixon,  N.  J. 


35^  x  24=  ? 
$5.00 

if  you  figure  it  our  way 


35^  •  •  .that's 
single 

DIGEST  when  you  buy  it  on  the 
newsstand.  24  .  .  .  that's  the  number 
of  copies  you  buy  in  two  years,  at 
the  rate  of  one  a  month.  Ordi- 
narily 35c  x  24  would  equal  $8.40. 
But  when  you  subscribe  to  AERO 
DIGEST  for  two  years  it's  like  put- 
ting $3.40  in  your  pocket,  because 
the  subscriber  receives  24  issues  for 
only  $5.00. 

Do  it  today  —  now,  in  fact.  Use  the 
convenient  coupon. 


the    price    of    a  AERO  DIGEST,  220  W.  42nd  Street,  New  York  City 

copy  of  AERO 


Here  is  my  □  check  □  money  order  for 
■five  dollars.  You  can  save  me  the  time 
and  trouble  (also  the  $3.40)  of  running 
down  to  the  corner  newsstand  every  month. 
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THE  KWEI  COMPRESSED  AIR  MOTOR 


TT  TELL,  here  we  are  all  dressed  up 
\\  with  a  new  heading  "Experi- 
T  T  mental."  Thanks  to  Mr.  "Bill" 
Heaslip  it  is  even  more  attractive  than 
our  former  "Junior  Activities"  which  has 
been  running  since  August,  1929.  Bill, 
too,  agrees  with  us  that  his  latest  effort 
is  better.  It  really  should  be,  for  just 
think  of  all  the  airplanes  he  has  drawn 
since  1929.  To  those  who  are  fortunate 
enough  to  visit  his  busy  studio  in  New 
York  City,  it  seems  that  his  production 
of  planes  is  greater  than  that  of  all  our 
factories  added  together.  He  certainly 
turns  them  out  neat  and  trim  and  beauti- 
fully colored,  too.  Drawing  airplanes  is 
his  specialty. 

So  much  for  our  friend  "Bill"  and  the 
new  heading.  The  next  thing  is:  "Why 
the  change?"  Well,  here's  the  reason, 
for  it  is  no  secret.  It  is  just  another  pro- 
gressive step.  Ambitious  magazines  like 
ambitious  individuals  must  progress  and 


R.  E.  DOWD 


each  department  must  do  its  bit.  In  this 
case  our  many  friends  and  readers  have 
urged  us  to  broaden  our  Junior  Activi- 
ties. It  has  been  a  great  help,  they  tell 
us,  but  could  be  even  greater  by  including 
light  planes,  gliders,  engines  and  design 
data.  However,  let's  not  feel  that  our 
younger  readers  are  being  forgotten.  The 
subjects  are  to  be  carefully  chosen  to  be 
of  interest  to  all  and  a  special  effort  will 
be  made  to  describe  each  so  clearly  that 
boys  from  "nine  to  ninety"  will  find  the 
articles  interesting  and  helpful.  So  let's 
go  !  Here's  our  first  one  : 

Kwei  Compressed  Air  Motor 

The  name  of  Kwei  is  already  known  to 
our  readers  for  the  Kwei  Flemming- Wil- 
liams   Racer   appeared    in   our  section 


August,  1930.  To  our  new  readers  we 
might  say  that  Mr.  Ming  S.  Kwei  is  a 
Chinese  aeronautical  enthusiast.  His  ex- 
perimental work  dates  back  to  1909  when 
he  was  to  be  found  entering  English 
model  plane  competitions  against  such 
well-known  builders  as  Messrs.  Bragg- 
Smith  and  V.  E.  Johnson. 

Even  in  these  early  days  Ming  sought 
after  a  small  engine  to  replace  the  rubber 
strand  motor.  Several  were  purchased, 
mostly  as  imported  articles  from  France, 
but  these  were  found  excessively  heavy 
and  inefficient.  A  large  biplane  model 
with  such  a  powerplant  succeeded  won- 
derfully as  an  ornament  but  failed  utterly 
to  fly.  Subsequently,  both  in  England 
and  at  home,  durations  of  upwards  of  a 
minute  were  made  with  compressed  air 
models.  In  this  country  Mr.  Frank 
Schober  seemed  to  take  the  lead  while 
more  recently  Bertram  Pond's  engines 
have  attracted  much  attention. 
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Now... 


$2475 

F.A.F. 

Detroit  Municipal  Airport 


a  Practical  Airplane  for  Everybody 


Especially  engineered  and  built  for  the 
private  owner — for  the  man  who  wants 
to  do  his  own  flying — and  do  it  with 
ease,  comfort  and  pleasure. 

That's  the  Cain  Sport.  Full  size, 
powered  with  the  95  H.P.  Cirrus  Hi- 
Drive  Motor,  holder  of  many  distance 
and  endurance  records.  The  Cain  is 
built  for  you  to  fly — with  little  ex- 
perience. 

Landing  speed  is  an  honest  35  miles 
an  hour  in  still  air — or  less.  Quick 
take  off,  fast  climb,  and  in  the  air  it 
practically  flies  itself.  Mile  after  mile 
with  hands  off  the  stick.  Full  control 
at  even  stalling  speed! 
And  the  Cain  is  roomy  and  com- 
fortable. The  draft-proof  cockpit  is 
entered  by  two  full  size  automobile 
type  doors.  The  entire  cockpit  is 
luxuriously  upholstered.  The  floor  is 
carpeted.  Control  mechanism  is  con- 
cealed beneath  quickly  removable  floor 
boards.  The  whole  cockpit  is  as  clean 
and  inviting  as  the  interior  of  a  fine 
car. 


The  Cain  marks  a  new  day  in  flying. 
It  has  too  many  features  to  describe 
here.  Send  the  coupon  beiow  for 
illustrated  literature  and  full  details. 

Dealers 

A  new  type  dealer  plan  with  attractive 
possibilities  will  be  explained  to  you 
upon  request.  Some  profitable  terri- 
tories are  still  open.  In  sending 
coupon,  attach  letterhead  or  business 
card. 

Specifications 

Span,  34  feet.  Length  overall,  23  feet, 
8  inches.  Weight  empty,  1,070  pounds. 
Top  speed,  110  miles  per  hour.  Flight 
range  with  2  passengers  and  100  pounds 
of  baggage,  550  miles.  Baggage  com- 
partment takes  four  full-size  Gladstone 
bags.  Standard  equipment  includes 
wood  propeller,  tachometer,  oil  ther- 
mometer, oil  temperature  gauge,  alti- 
meter, fuel  gauge,  safety  belt,  tool  kit, 
35  gallon  gas  tank  and  6:50  x  10  air 


CAIN  AIRCRAFT  CORPORATION 

10527  GRATIOT  AVENUE,  DETROIT,  MICH. 


 MAIL    THIS  COUPON- 

CAIN  AIRCRAFT  CORPORATION 
10527  Gratiot  Avenue,  Detroit 

Name  

Please  send  me  literature  and  complete  information  about  the 

new  Cain  Sport.   I  am  interested  in:  Address  

For  own  use  □  Dealership  □   


104 


Aero  Digest! 


What  it  means 


n 


to  be  able  to  say— 

I'm  a  BOEING 
graduate!" 


B.OEING-TRAINED  men  are  ready  to  talk  business 
with  the  aviation  industry  immediately  upon  gradu- 
ation. They  are  out  of  the  "novice"  class  —  Boeing's 
strong  background  of  sound  practical  training  makes 
them  eligible  at  once  for  responsible  duties,  and  com- 
mands the  respect  of  employers. 

Many  veteran  pilots,  too,  add  higher  efficiency  and 
prestige  to  their  groundwork  of  flying  experience  by 
advanced  study  in  this  school  —  in  such  subjects  as 
advanced  meteorology,  avigation  and  aerodynamics, 
and  air-transport  operating  practices. 
Boeing  training  is  valued  because  it  is  thorough.  Courses 
are  complete  .  .  .  designed  for  commercial  utility  by 
leaders  of  the  Boeing  industries  .  .  .  based  on  facts  flown 
out  of  14,000,000  air  mail  and  transport  miles  by  Boeing 
planes. 

All  instruction  is  individual  and  painstaking.  Master  Pilot 
graduates  have  flown  204  hours — 154  solo,  50  dual — 
in  addition  to  924  hours  of  study  in  the  nation's  best- 
equipped  aeronautical  ground  school.  Seasoned  air  mail 
and  Army  pilots  teach  and  supervise  in  actual  flight;  15 
technical  specialists,  in  laboratory  and  classroom.. 

There  is  opportunity  for  every  career-pilot  at  this  "uni- 
versity of  the  air."  To  investigate  it,  simply  send  the 
coupon  below,  today! 


BOEING 

SCHOOL     OF  AERONAUTICS 

Subsidiary  of  United  Aircraft  &  Transport  Corp. 


BOEING  SCHOOL  OF  AERONAUTICS 
Room  8-A,  Airport,  Oakland,  Califorr 
Gentlemen:  1  am  interested  in 

□  Private  Pilot 

□  Limited  Commercial  Pilot 

□  Transport  Pilot 


□  Boeing  Master  Pilot 

□  Boeing  Master  Mechan 

□  Special  Master  Pilot 
(For  Transport  Pilots) 

 Age  


Addr 

City_ 


AIR-HOT  AND  OTHERWISE 

(Continued  from  page  38) 
mittee  had  unanimously  approved  it  and  the  House  had 
passed  it.  But  when  it  went  to  the  Senate  (being  left  there 
at  the  mercy  of  its  enemies)  a  "modernization  program" 
was  substituted.  This  allots  thirty  million  dollars  to  recon- 
ditioning the  battleships  "Mississippi,"  "Idaho"  and  "New  ^ 
Mexico"  and,  as  a  rider,  the  construction  of  eleven  destroy- 
ers, also  requiring  armor  plate,  although  we  have  upwards 
of  200  such  craft  now,  a  large  proportion  of  them  lying 
"dead"  at  docks  at  San  Diego  and  elsewhere,  out  of  com- 
mission because  useless.  The  vote  by  which  this  startling, 
even  rather  terrible  result  was  won,  this  victory  of  a  plan 
which  when  presented  was  regarded  as  hopeless  even  by  its 
friends,  was  72  to  13.  The  strength  which  suddenly  devel- 
oped astonished  even  its  sponsors. 

Not  hard  to  guess  just  who  the  friends  were,  who  saw  to  j 
it  that  this  "unexpected"  strength  was  ready  when  the 
moment  came. 

Nice  work  for  them.  Modernization  of  those  battleships 
won't  have  the  slightest  effect  on  our  allotment  of  new  war- 
ship construction  at  the  next  Armament  Conference,  while 
new  building  would  have.  A  pretty  pick-up  for  the  steel 
ship  industry. 

IT  WAS  PUT  ACROSS  BECAUSE  THAT  IN- 1 
DUSTRY  WAS  FULLY  ORGANIZED  IN  WASH- 
INGTON AND  WIDE-AWAKE  ENOUGH  TO  SLIP 
IN  AND  SNATCH  THE  MONEY  FROM  US  AFTER 
WE  HAD  GOT  IT  VIRTUALLY  IN  OUR  HANDS. 
IT  SNATCHED  IT  EVEN  THOUGH  BY  DOING  SO  j 
IT  SWINDLED  THE  UNITED  STATES  WHICH 
WOULD  HAVE  BEEN  HONESTLY  PROTECTED 
IF  THE  PROGRAM  FOR  WHICH  WE  DID  NOT 
EVEN  FIGHT  HAD  BEEN  CARRIED  THROUGH. 

Think  about  this  dainty  trick  which  was  so  definitely 
"put  over."  And  even  if  we  get  from  the  next  Congress 
that  which  we  failed  to  get  from  the  last  one,  none  of  the 
ships  we  get  can  be  finished  before  1935,  enabling  the  Arms'^ 
Limitation  Conference  of  that  year  to  rule  them  out  if  it 
so  wills.  Meanwhile  the  most  part  of  the  money  will  have 
gone  into  the  coffers  of  the  steel  makers  and  none  of  it  into 
those  of  the  air  industry. 

In  other  words,  battleships  and  destroyers,  archaic 
weapons,  are  in  the  ascendant,  and  aviation,  which  means 
the  weapons  of  the  present  and  the  future,  is  virtually  in 
the  discard. 

The  American  merchant  marine  enterprise,  which  could 
not  succeed  because  of  inability  to  compete  with  foreign 
low  wage  construction  and  operation,  has  done  rather  better 
than  its  critics  foretold.  It  recently  has  won  ocean  mail 
contracts  calling  for  forty-eight  new  vessels  aggregating 
605,966  tons  and  costing  $243,547,365.  Reconditioning 
affects  eight  vessels  and  will  cost  $36,150,000.  Reconstruc- 
tion affects  39  vessels  and  will  cost  $17,122,510.  These  andi 
new  vessels  represent  in  all  a  cost  of  $296,819,875. 

Thus  America's  "economically  impossible"  shipyards  will 
operate  under  present  orders  in  every  instance  for  two  and 
in  some  instances  for  five  years,  with  part  of  this  program 
under  way  and  two  new  ships  already  in  the  Mediterranean 
service — two  others  in  the  Havana  service  and  two  more 
scheduled  to  start  in  Hamburg  service  during  the  month. 

This  is  what  organized  effort  of  the  right  kind  will 
produce ! 

The  writer  spent  the  better  part  of  the  last  four  weeks  of  j 
Congress  in  Washington  and  there  has  had  an  opportunity 
to  observe  the  effort  of  one  individual,  Admiral  William 
(Continued  on  following  page) 
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Why  did  this  squadron  win? 


Skillful  piloting  .  .  .  superior  planes  ...  all 
of  them  Boeing  Pursuits,  Wasp-powered. 
This  combination  won  for  the  95th  Pursuit 
Squadron  of  Rockwell  Field  the  honor  of 
serving  as  the  Exhibition  Pursuit  Squadron 
during  the  recent  praiseworthy  maneuvers 
of  the  Army  Air  Corps. 

BOEING  AIRPLANE  COMPANY 

SEATTLE,  WASHINGTON 
Subsidiary  of  United  Aircraft  and  Transport  Corp. 
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Cause  or  Effect? 


•••Aircraft  registration  records  show  only  ONE 

make  with  number  of  active  licenses  totaling 

into  four  figures ...  and  that  one  make  is 

Waco.  •  The  evidence  is  conclusive,  also,  that 

there  is  one  make  of  aircraft  supported  by 

adequate  nation-wide  service  facilities... 

and  that  one  make  again  is  Waco.  •  Whether 

this  Service  organization  is  a  cause  or  an 

effect  of  Waco  Popularity  is  a  moot  question. 

Whatever  the  answer,  the  significant  fact 

is  that  Waco  Service  is  always  within  a  short 

hop  of  any  Waco  . . .  anywhere ...  at  any  time. 

Which  IS  importantl  Don't  overlook  it  in 

making  your  selection.    For  it  makes  your 

Waco  a  means  of  care-free  travel . . .  makes 

its  ownership  a  matter  of  enduring  satisfaction. 

★  *  ★ 

The  complete  WACO  line  ranges  from  $4450  to  $8525, 
with  Heywood  starter  standard  equipment  on  all  models. 

Deferred  payment*  can  be  arranged.  And  purchase  of  a  new  WACO 
includes  any  needed  instruction.  See  your  distributor  for  details. 

THE  WACO  AIRCRAFT  COMPANY,  TROY,  OHIO 

(PRONOUNCED  "WAH'CO") 


"ASK  ANY  PILOT" 

There  are  more  WACOs  in  private  service  than  ony  other  American 


(Continued  from  preceding 

E.  Moffett,  who  honestly  and  sincerely  strove  for  that  build- 
ing program  which  would  have  meant  so  much  to  us.  Had 
the  aeronautic  industry  given  him  the  right  support  during 
the  whole  Congressional  session,  the  original  bill  never 
would  have  been  sidetracked  in  the  Senate  and  the  millions 
worth  of  business  would  not  have  been  lost  to  the  industry 
that  needed  it  so  badly. 

.  Do  you  need  another  instance  to  illustrate  what  we  must 
do  ?  I  could  cite  many  showing  that  the  right  kind  of  think- 
ing and  effort  might  have  produced  not  fifty  millions  but 
hundreds  of  millions  worth  of  business  for  us. 

Just  what  is  lacking  in  the  Five  Year  Program  ?  A  short- 
age of  officers,  personnel  and  serviceable  flying  equipment 
still  exists  under  its  requirements.  F.  Trubee  Davison 
delves  into  this  matter  in  his  annual  report.  Pages  of  sta- 
tistics naturally  would  be  necessary  to  a  detailed  study,  but 
certain  object  lessons  may  be  briefly  stated.  The  recent  Air 
Maneuvers  showed  but  672  planes,  although  it  was  under- 
stood that  all  available  were  in  the  air.  Well,  to  get  them, 
every  possible  usable  machine  that  could  be  drafted  was 
mustered  into  service,  even  including  the  training  planes  at 
the  Air  Corps  Flying  School  at  Kelly  Field  and  borrowed 
National  Guard  equipment. 

The  report  also  reveals  that  at  the  close  of  the  fiscal  year 
the  Army  Air  Corps  had  1266  officers,  12,086  enlisted  men, 
1319  planes  on  hand  and  211  contracted  for.  Of  the  1319 
"on  hand"  only  672  were  serviceable  as  defined  by  the 
authors  of  the  act  creating  the  Five  Year  Program,  although 
there  should  have  been  1520.  The  shortage  of  personnel 
shown  is  in  proportion  to  the  shortage  of  machines. 

The  cause  of  all  the  shortages,  naturally,  was  lack  of  ap- 
propriations and  the  lack  of  appropriations  had  been  due, 
certainly  in  a  great  measure,  to  lack  of  YOUR  interest, 
gentlemen  of  the  aeronautic  industry.  Your  lack  of  interest 
in  what?  YOUR  LACK  OF  INTEREST  IN  YOUR 
OWN  BUSINESS! 

We  want  nothing  that  rightfully  should  not  be  given  to 
us.  We  are  no  more  righteous  than  the  armor  plate  men. 
But  we  are  of  the  moment  and  the  future  and  they  are  of 
the  past.  That  we  should  now  succeed,  prosper,  and  devel- 
op, is  as  important  as  it  was  that  they  should  do  the  same 
two  score  years  ago,  before  warfare  had  been  changed  by 
the  World  War  to  make  their  product  obsolete.  They  know 
that  time,  science,  and  the  intensity  of  international  com- 
petition in  armament  have  combined  to  write  their  doom 
across  the  skies  wherein  we  fly.  So  they  work — and  work 
intelligently,  hard,  almost  desperately  in  Washington — for 
their  final  profits.  While  Congress  is  in  session  they  strive 
ceaselessly — strive  as  we  should  strive  but  do  not.  They 
had  no  Five  Year  Program.  If  they  had  had  one  they 
would  have  fulfilled  it.  We  have  not  worked,  and  so  our 
industry  is  short  some  scores  of  millions  which  it  might  just 
as  well  have  had. 

A  new  Congress  will  meet  next  December  and  unless  we 
organize  ourselves,  equip  ourselves  to  get  those  things  to 
which  we  are  entitled  and  which  it  is  as  needful  to  the 
country  as  it  is  to  us  that  we  should  have,  for  1932  and 
1933,  we  shall  again  be  left  out  in  the  cold  as  far  as  Govern- 
ment business  is  concerned,  as  we  were  in  1930  and  1931. 

If  we  organize  and  fight  for  them,  many  things  may  hap- 
pen. Among  them  the  Reserve  will  be  given  sufficient  fly- 
ing time  and  the  machines  to  use  with  it ;  the  Air  Mail  will 
have  more  and  improved  planes  and  be  extended  in  its 
scope :  Army  and  Navy  will  be  generously  provided  and  the 
country  will  be  safer  against  that  future  war  which  we  must 
not  fool  ourselves  into  believing  will  be  forever  or  even  very 
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long  postponed. 

All  this  building  of  additional  airplanes  will  help  toward 
carrying  out  the  President's  program  of  forcing  real  pros- 
perity to  emerge  out  of  the  business  slump. 

Gentlemen  of  the  air  industry,  if  these  things  do  not 
happen  down  in  Washington  you  may  blame  yourselves. 

All  the  world  is  trying  to  help  you,  supplying  you  and 
the  public  with  education  about  and  arguments  in  favor  of 
your  endeavors  and  product.  For  instance,  Sir  Samuel 
Hoare,  formerly  Air  Minister  of  England,  warns  that  the 
next  war  will  not  be  miraculously  prevented,  or  even  unduly 

i  delayed,  and  that  it  will  be  very  different  from  anything 
which  had  gone  before.  Things  first  are  dreamed  and 
scoffed  at,  then  carefully  considered,  then  realized  and  used, 
then  superseded.  We  of  the  aircraft  industry  are  at  the 
threshold  of  great  days.  .  .  .  OUR  days.  Aircraft  harce 
been  tried  out  and  proved.   Our  national  defense  well  knows 

:  that  it  must  have  aerial  fighting  instruments.  All  that  is 
needed  is  that  Congress  should  be  educated  to  the  knowledge 
,:  that  the  air  industry,  dollar  for  dollar,  can  deliver  more 

ii  and  better  national  defense  than  any  other.  Teach  this  to 
i  Congress  and  two  great  things  will  be  accomplished :  We, 
Sas  a  nation,  shall  be  prepared  to  thrust  back  the  would-be 
,i  invader  when  he  comes,  as  he  is  SURE  to  come,  and,  as  an 
I  industry,  we  shall  get  and,  during  our  span  of  rightful  domi- 
nation hold  that  high  prosperity  to  which  we  are  definitely 
i;  entitled. 

Gentlemen,  it  is  up  to  you.  We  of  AERO  DIGEST 
I  will  try  to  do  our  share.  So  will  the  whole  press  of  the 
jiUnited  States  and  so  will  Congress,  if  you  but  give  them 
(opportunity  and  the  sort  of  help  they  need  if  they  really  are 
I  to  work  with  you  and  for  you. 

CIVILIZATION  C.O.D. 

(Continued  from  page  37) 
|you  haven't  made  and  may  never  collect.  It  is  not  like 
Ithe  Soviet  plan,  which  is  a  sort  of  perpetual  motion  ma- 
chine that  is  bound  to  fall  to  pieces  if  it  ever  stops.  It 
as  not  like  the  financing  of  Mr.  Ponzi,  which  worked 
iiiheauti fully  so  long  as  the  supply  of  suckers  held  out. 
1  It  is  simply  a  process  of  paying  the  bills  yourself,  instead 
pf  deeding  and  bequeathing  them  to  your  descendants, 
jneirs  and  assigns.  And  certain  sensible  people  are  begin- 
ning to  think  that  this  is  the  most  practical  plan  that  can 
Ijjbe  suggested  to  make  the  world  safe  for  tomorrow  and 
[Comfortable  for  to-day. 

1  There  are  two  possibilities  for  which  a  nation  needs 
la  plan.  One  is  peace  and  the  other  is  war.  It  is  wise 
pnd  necessary  to  plan  for  both  of  them.  If  a  nation  plans 
Ipnly  for  peace,  there  is  a  serious  likelihood  that  it  will  be 
la  plum  for  anybody's  picking  when  the  world  around  it 
[goes  to  war.  If  it  plans  too  thoroughly  for  war,  it  may 
Ibe  tempted  to  cook  up  a  war  in  order  to  see  if  the  ma- 
pinery  will  work  according  to  specifications.  Or  the  war 
Iblans  may  overlap  with  the  plans,  peaceful  or  otherwise, 
Ipf  some  other  nation,  and  start  an  argument. 
||  At  this  moment  the  American  people  are  puzzled  by 
tin  apparent  contradiction  between  two  sets  of  plans,  both 
Ipf  which  seem  sensible.  One  is  a  plan  for  a  minimum 
■national  defense — a  Navy  as  good  as  the  next-door  neigh- 
Ipor's,  an  adequate  Air  Force  and  a  trained  Army,  plus  an 
f organization  of  industry  in  readiness  for  any  emergencv. 
i The  other  is  a  plan  for  peace,  including  a  policy  of  reduc- 
j  ion  of  armaments  which  we  are  trying  to  promote  in 
(Continued  on  following  page) 
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For  your  safety  and  the  safety  of  Aviation,  we 
now  offer  Switlik  Safety  Chutes  on  an  EASY 
PAYMENT  PLAN  .  .  .  Every  pilot  should 
own  a  parachute,  and  this  convenient  plan 
makes  it  easy  for  you  to  be  a  safe  flyer  and 
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Even  Fine  Performance 

Becomes  Better  With 

Champion  Spark  Plugs 

Every  pilot  derives  genuine  enjoyment  and  satis- 
faction from  an  engine  that  is  tuned  to  give  an  in- 
stantaneous surge  of  power,  flashing  acceleration 
and  flowing  smoothness  at  high  or  low  r.p.m's. 

Champion  Aero  spark  plugs  incorporate  all  the 
time  proven  advantages  of  all  Champions  which 
so  definitely  improve  engine  performance, 
and  in  addition  are  specifically  designed  for 
aircraft  engines. 

The  unique  dual  insulators  are  so  designed  that 
they  cannot  be  broken  in  such  a  way  as  to  inter- 
fere with  engine  operation.  Moreover  being 
of  exclusive  Champion  Sillimanite  —  not  porce- 
lain —  Champion  aero  types  offer  the  maxi- 
mum heat  range  which  is  so  necessary  for 
safety  and  dependability. 

Install  Champions  in  your  ship,  and  you  will 
understand  why  Champions  continue  year  after 
year  to  excel  and  outsell  the  world  over. 
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6.  Primary  sillimanite  insulator. 
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plus  a  coordination  of  business  to  promote  production, 
distribution  and  consumption.    And  we  need  them  both. 

We  need  them,  I  should  say,  rather  particularly  in  the 
realm  of  aviation.  The  airplane  is  the  outstanding  neces- 
sity of  national  defense,  and  also  the  most  promising  pros-  I 
pect  as  a  peaceful  utility  for  the  near  future  of  business  I 
and  industry.  But  how  may  the  two  plans  be  promoted  1 
for  aviation  without  infringing  on  the  theory  that  civiliza-  I 
tion  should  pay  its  way  and  not  charge  it  to  the  children  I 
and  their  children's  children? 

The  most  immediate  problem  is  that  of  war.  How  big  I 
an  air  fleet  should  we  build  and  maintain  to  be  ready  for  I 
a  real  unpleasantness?  Will  ten  thousand  planes  be  enough,  I 
or  fifty  thousand? 

The  answer  is  that  nobody  knows.  You  may  remember  | 
that  Germany  was  more  thoroughly  ready  for  war  in  1914 
than  any  nation  in  history.  But  within  a  few  months  her 
armaments  would  have  been  exhausted,  her  ammunition 
shot  away,  her  guns  worn  out  and  her  reserve  stores  empty, 
if  the  factories  of  the  Fatherland  had  not  been  mobilized 
at  once  to  supply  unlimited  replacements.  After  the  first 
big  push,  the  war  was  fought  with  the  weapons  of  peace, 
quickly  converted  to  pugnacious  purposes.  And  Germany 
came  close  to  winning,  though  the  world  put  a  ring  of  steel 
and  fire  around  her,  because  her  industrial  organization 
was  superior  to  that  of  most  of  her  enemies.  A  few 
blunders,  a  few  heroic  stands  and  desperate  defenses,  a  few 
miscalculations  gave  the  Allies  time  to  match  the  German 
method  of  warfare,  factory  for  factory  and  farm  for 
farm,  and  at  last  to  overwhelm  her  initial  advantage. 

We  cannot  possibly  build  enough  aircraft  now  for  the 
next  war,  whenever  it  may  come.  If  we  could,  we  couldn't 
pay  for  them ;  we  should  be  obliged  to  charge  them  to  the' 
future.  The  same  is  true  of  battleships  and  big  guns, 
which  is  what  makes  the  Navy  estimates  look  like  such  a 
nasty  extravagance.  The  bill  for  the  battleships  which 
this  nation  has  built  and  never  used  and  the  cost  of 
maintaining  them  would  pay  off  the  depression  and  the 
war  debts  and  leave  something  for  Farm  Relief.  And  that, 
if  you  care  to  know,  is  this  nation's  real  complaint  against 
the  Europeans  who  stand  with  a  tin  cup  in  one  hand  and  a 
machine  gun  in  the  other.  They  are  maintaining  armies 
and  navies  at  wartime  strength  or  worse,  while  they  cry 
poverty  and  the  high  cost  of  living. 

President  Hoover  is  perfectly  right  when  he  says  that 
this  issue  must  be  faced  and  settled.  We  should  be 
prepared,  moreover,  to  face  it  ourselves  and  take  the  con- 
sequences. During  the  last  fiscal  year  we  spent  the  neat 
sum  of  $707,425,000  for  armies  and  navies  and  things  like 
that.  The  Soviet  Union  was  runner-up,  with  a  total  of 
$578,943,000,  and  France  came  third  and  England  fourth. 
The  world  at  large  devoted  a  total  of  $4,158,000,000  to 
preparing  for  war  in  times  of  peace,  and  that's  a  lot  of 
money.  The  real  and  immediate  problem  of  civilization 
is  that  it  is  entirely  too  much. 

The  answer  lies  in  a  proper  plan  for  peace.  Efficiency 
in  modern  warfare  depends  upon  a  quick  conversion  of 
peaceful  strength  to  an  emergency  purpose.  That,  by  the 
way,  is  how  most  of  us  manage  our  private  program.  I 
don't  do  my  daily  dozen  before  an  open  window  because 
the  wife  may  someday  ask  me  to  move  the  piano  or  throw 
a  vacuum-cleaner  salesman  off  the  front  porch.  So  far 
as  I  take  any  exercise  at  all,  it  is  in  order  to  keep  fit  for 
pounding  the  stuffing  out  of  a  typewriter  and  catching 
the  morning  train  in  twenty-three  seconds  flat.  Thereby 
I  acquire  sufficient  muscular  development  to  push  a  perfect 
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stranger  off  my  corns  when  they  are  stepped  on  in  the 
subway. 

Preparedness  for  war  today  depends  on  efficiency  in 
peace.  We  need,  of  course,  a  front  line  of  defense  which 
will  take  up  the  shock  of  the  first  attack.  It  should  be  a 
good  front  line,  and  the  new  Five- Year  plan  for  Army 
and  Navy  aviation  is  no  more  than  enough  to  provide  it. 
But  behind  it  and  supporting  it  there  must  be  a  complete 
and  coordinated  system  of  commercial  air  transport,  kept 
up  to  date  by  competition  and  kept  ready  for  conversion 
to  war  by  public  use  in  peace.  That  sort  of  thing  is  what 
won  the  last  war.  There  were  no  military  railroads  in 
Lngland  in  early  August  of  1914.  But  two  weeks  later 
there  were  none  others.  There  were  few  munitions  fac- 
tories there  when  the  war  began,  but  before  long  there 
was  one  that  was  nine  miles  long  and  lots  of  others.  There 
were  no  transport  cruisers  until  they  were  needed,  when 
all  the  fast  liners  sprouted  guns  and  put  on  camouflage. 
And  when  the  next  war  comes,  the  winning  Nation  will 
be  the  one  that  knows  how  to  fly  and  build  aircraft,  having 
learned  the  trick  by  attending  to  its  aerial  business  in  times 
of  peace. 

This  is  profoundly  important,  because  it  indicates  the 
only  way  in  which  civilization  can  pay  the  price  of  prepared- 
ness for  any  threat  against  it.  Overarmament  is  a  dis- 
grace to  every  decent  instinct  of  humanity.  This  is  ad- 
mitted already  and  the  whole  world  will  some  day  be  sure 
of  it.  Unpreparedness  is  no  better.  A  man  deserves  no 
respect  who  cannot  or  will  not  stand  up  for  his  rights, 
and  a  nation  does  not  deserve  peace  and  prosperity  which 
will  not  defend  it.  But  common  sense  can  compromise 
between  excessive  armaments  and  pacifism,  and  discover 
a  solution  for  one  of  the  most  perplexing  problems  of  our 
times.  The  solution  is  that  a  nation's  real  strength  is  its 
peace-time  strength,  measured  not  by  idle  guns  and  shells 
j  in  storage,  but  by  busy  industries,  organized  and  disciplined 
S  and  experienced  and  ready  for  active  service  in  every 
t  national  need. 

This  sort  of  preparedness  can  pay  its  own  way.  It 
;j  piles  up  no  debts  for  somebody  else  and  it  spends  a  mini- 
t  mum  of  its  man-power  in  useless  exercises.  It  is  the  only 
f  sort  of  preparedness  that  a  really  civilized  world  will 
II  tolerate.  It  is  the  sort  of  preparedness  that  the  United 
I  States  is  preaching  to-day  to  Europe,  where  there  are  more 
men  under  arms  today  than  there  were  in  1914. 

It  would  be  nice  if  the  public  could  be  persuaded  to 
recognize  the  part  that  commercial  aviation  plays  in  our 
program  of  national  defense.  There  would  be  less  appre- 
f  hension  about  the  air  mail  deficit  and  a  great  deal  more 
I  respect  for  the  Department  of  Commerce  and  its  aerc- 
f  nautical  activities.  There  would  be  more  pride  in  local 
f  airports  and  more  encouragement  for  operators  in  their 
!  efforts  to  make  a  business  profit.  The  success  of  commer- 
!  cial  aviation  would  be  taken  on  the  public  conscience,  which 
'  is  where  it  belongs. 

•  And  at  the  same  time  we  should  admit  the  importance 
I  of  a  principle  which  Mr.  Hoover  is  trying  to  put  across 
I  to  the  European  neighbors  and  the  folks  at  home — that 
!  there  is  no  real  civilization  except  that  which  is  paid  for 
i  C.  O.  D.  No  nation  is  civilized  that  puts  its  own  people 
I  into  economic  slavery  unto  the  third  and  fourth  genera- 
I  tion.  No  nation  can  buy  honor  with  armaments  which  it 
;  charges  to  its  children  or  pays  for  with  the  poverty  of  its 
'  people,  just  as  no  man  is  prosperous  who  lives  in  debt  and 
1  dread  of  the  sheriff.  Civilization  should  be  paid  for  by 
those  who  enjoy  it.  If  they  did  so,  they  might  learn  to 
take  better  care  of  it. 
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•  Still  Time  to 
LEARN  TO  FLY 


By  taking  advantage  of  the  courses 
now  being  offered  by  the  Spartan 
School  of  Aeronautics,  the  young  man 
or  young  woman  genuinely  interested 
in  learning  to  fly,  or  in  taking  our  me- 
chanical course,  still  has  time  to  finish 
a  complete  course  of  instruction  before 
returning  to  school  or  college  for  the 
fall  term.  Then,  with  a  background  of 
practical  experience,  studies  relating  to 
the  scientific  or  business  side  of  avia- 
be  pursued  more  intelligently 
and  with  better  results.  Write  today 
for  full  information.  Check  the  course 
you  are  interested  in.    No  obligation. 

□  Mechanic's— Includes  aluminum  and  steel  welding,  engine  and 
airplane  theory,  design,  maintenance  and  repair,  field  and  shop 
methods.  Engine  test  stand  instruction,  prop  swinging,  track- 
ing and  theory  of  operation.  Woodworking,  covering,  patch- 
ing, wire  work,  rigging,  inspection,  trouble  shooting,  assem- 
bling, air  commerce  rules  and  regulations,  air  traffic  rules. 
Tuition   *175 

□  Master  Mechanic's— Includes  all  instruction  outlined  under 
Mechanic's  Course,  in  addition  to  advanced  work  on  engines 
and  airplanes,  final  inspection,  trammelling  fuselage,  doping, 
finishing,  instruments,  propellors,  wood,  steel  and  micarta, 
tracking,  etching,  balancing.  Swinging  a  ship,  service  meth- 
ods and  procedure,  experience  under  actual  working  condi- 
tions on  cross  country  flights.    Tuition   $275 

□  Private— Includes  10  hours  dual  instruction,  10  hours  solo  fly- 
ing and  120  hours  ground  school  instruction.  New  low 
tuition   $300 

□  Limited  Commercial— Includes  15  hours  dual  instruction,  35 
hours  solo  flying,  cross  country  flying  with  the  famous  Dawn 
Patrol,  and  240  hours  ground  instruction  in  all  essential  sub- 
jects.  New  low  tuition  *900 

□  Transport— Includes  35  hours  dual  instruction,  165  hours  solo 
flying,  cross  country  flying  with  the  famous  Dawn  Patrol,  and 
500  hours  ground  instruction  in  all  essential  subjects.  5  dif- 
ferent types  of  ships  used.   New  low  tuition  $2,750 

SUMMER    CADET    UNIFORMS    FURNISHED    FREE-LIBERAL  PAY- 
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rect  conclusion  as  to  whether  or  not  it  is  possible  to  fly  to- 
New  York  with  any  assurance  of  getting  there.  Then  he 
has  only  about  forty  instruments,  controls,  taps,  and  other 
gadgets  to  occupy  him  as  he  flies,  listening  to  the  radio 
beacons — he's  practically  unemployed  all  the  way.  Of 
course,  if  the  radio  goes  off — as  it  has  been  known  to  do 
on  occasion — he  merely  has  to  make  his  way  then  by  the 
visual  beacons  or  by  dead  reckoning  through  or  above  the 
clouds.  It  is  also  desirable  that  he  find  the  airport  after 
flying  400  miles — the  company  prefers  that  he  should — and 
naturally  he  must  land  and  deliver  the  mail.  After  the 
radio  landing  beam  is  perfected,  he  won't  even  have  to 
worry  over  a  landing — the  beam  does  that  for  him,  while 
he  glances  over  the  evening  newspaper.  So  you  see,  about 
all  he  has  to  do  is  to  sit  in  the  airplane  until  it  gets  there. 
Really,  they  should  charge  him  for  the  ride. 

Now,  I  know  Bill  and  his  background;  I  know  some- 
thing about  the  problems  that  will  confront  him  on  that 
flight ;  and  I  have  the  greatest  respect  for  him  as  a  highly 
proficient  practitioner  of  an  art  where  skill  and  long  ex- 
perience that  have  been  translated  into  definite  knowledge 
are  essential  if  the  practitioner  would  continue  in  prac- 
tice. Hence  I  am  prepared  to  grant  at  once  that  Bill  is  a 
professional  man  of  high  standing  in  a  most  intricate  pro- 
fession, where  a  lack  of  skill  or  lack  of  judgment  may 
prove  to  be  just  as  fatal  as  a  lack  of  skill  or  judgment  on 
the  part  of  a  surgeon  performing  a  delicate  operation. 

Or,  again,  I  glance  at  such  pilots  as  Frank  Hawks, 
Jimmy  Doolittle,  Wiley  Post,  or  Al  Williams — to  mention 
at  random  four  pilots  who  specialize  in  different  phases  of 
the  art — and  I  grant  at  once  their  standing  as  professional 
men  in  a  highly  specialized  profession.  They  have  spent 
many  years  and  many  thousands  of  hours  in  the  air  col- 
lecting the  experience  that  enables  them  now  to  do  certain 
things  that  the  majority  of  us  are  unable  to  accomplish  at 
all — or  at  least  not  with  the  deftness  and  sureness  of  these 
gentlemen.  If  you  asked  me  I  should  say  at  once  that 
piloting  was  their  profession. 

On  the  other  hand,  you  take  me  to  an  airport  and  show 
me  a  young  gentleman  sitting  in  a  single-engined  open 
cockpit  plane  engaged  in  the  arduous  pursuit  of  toting 
people  around  a  two-mile  circle  in  the  air,  and  landing 
them  again  at  the  expiiation  of  two  minutes  and  two  dol- 
lars. You  inform  me  that  the  young  man  has  been  at  this 
hard  labor  for  some  two  years  now  and  has  piled  up  over 
a  thousand  hours  in  the  air.  He  has  not,  however,  flown 
any  other  type  of  airplane,  except  very  occasionally,  or 
has  been  more  than  a  couple  of  hundred  miles  away  by  air. 

Now,  if  you  asked  me,  "Is  he  a  professional  man  prac- 
tising his  profession?"  I  would  reply,  "In  my  opinion,  he 
is  a  competent  tradesman  working  hard  at  a  somewhat 
monotonous  but  not  especially  skilled  trade." 

There  has  been  so  much  rubbish  talked  and  written  on 
the  subject  of  piloting  as  a  profession,  and  on  the  nobility, 
heroism,  and  whatnot  of  pilots  as  a  group  that  it  is  high 
time  the  cold  water  of  common  sense  was  thrown  over  the 
burning  phrases  to  cool  them  off  somewhat.  The  plain 
truth  of  the  matter  is  that  piloting  the  ordinary  small  com- 
mercial plane  is  not  a  difficult  feat  requiring  skill  of  an- 
order  possessed  only  by  the  supermen  among  us.  On  the; 
contrary,  I  am  persuaded  that  almost  any  healthy  young 
man  who  wants  to  fly  and  who  can  pass  the  Department  of 
Commerce  medical  examination  can  be  taught  to  handle 
the  controls  of  a  small  airplane,  take  it  off  and  land  it  per- 
fectly, and  fly  cross-country  for  short  distances  at  first, 
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and  longer  distances  as  time  goes  on  and  his  experience 
accumulates. 

I  say  "young  man"  because  as  a  general  rule  it  is  only 
the  comparatively  young  who  learn  anything  easily  and 
well,  whether  it  is  the  practice  of  law  or  medicine  or  doing 
conjuring  tricks.  The  old  tend  to  grow  petrified,  mentally 
and  physically.  Hence  the  saying,  "You  can't  teach  an 
old  dog  new  tricks."  Even  if  you  succeed,  his  joints  creak 
as  he  essays  them,  Ralph  Cram,  Bernarr  MacFadden  and 
Charles  Dickenson  excepted. 

No,  flying  an  airplane  around  an  airport  in  good  weather 
is  not  much  of  a  trick,  and  any  healthy  youngster  who 
wants  to  do  so  may  pick  it  up  in  short  order.  On  the 
other  hand,  the  bald  statement  that  learning  to  fly  is  as 
easy  as  learning  to  drive  a  car  is  mere  buncombe.  It  isn't 
as  easy,  and  I  doubt  if  it  ever  will  be.  There  will  always 
be  another  dimension  to  take  into  consideration. 

This  matter  of  whether  piloting  is  a  profession  or  a 
trade  could  be  argued  indefinitely,  and  a  wide  selection  of 
instances,  proving  either  side  to  be  correct,  could  easily 
be  adduced.  I'm  not  taking  the  time  to  argue  it,  and  I 
have  given  the  above  instances  only  to  make  plain  my  own 
thought  on  the  matter,  which  is  that  it  all  depends  on  the 
pilot  himself.  I  know  of  young  men,  without  so  many 
hours,  who  are  exercising  the  brains  and  the  talent  re- 
quired to  make  the  expert  pilot;  and  I  know  older  pilots, 
with  many  more  hours,  who  had  thick  heads  or  unsound 
judgment  when  they  started,  and  who  haven't  improved 
with  the  years. 

It's  somewhat  like  the  dental  profession — a  profession, 
unfortunately,  with  which  I  have  had  a  great  deal  to  do 
on  the  losing  side.  I've  paid  for  almost  as  much  bridge- 
work  as  the  railroad  that  runs  to  Key  West.  And  I  have 
found  that  there  are  dentists  and  dentists,  just  as  there 
are  pilots  and  pilots.  I've  had  graduate  dentists  working 
on  me  who  were  not  competent  to  fill  a  ditch  properly; 
and  I've  had  others  whom  I  knew  were  past  masters  of 
their  profession.  Likewise,  I  know  transport  pilots  whom 
I  would  not  permit  to  fly  me  from  Roosevelt  Field  to 
Mitchel;  and  I  know  others  with  whom  I  would  fly  any- 
where at  any  time.  The  one  group  are  mere  aerial  trades- 
men; the  other  group  are  professional  men  of  high  stand- 
ing in  their  profession. 

With  this  distinction  that  I  have  defined  in  mind,  let  us 
consider  the  position  of  the  airline  pilot,  who  almost  in- 
variably is  a  man  highly  skilled  in  the  exercise  of  his  pro- 
fession. He  has  spent  many  years  or  much  money,  or 
both,  in  acquiring  the  technique  that  enables  him  to  fly 
safely  where  the  less  capable  might  come  to  disaster. 
He  may  have  collected  his  experience  in  the  Army  or 
Navy,  or  he  may  have  gone  to  one  of  the  thorough  schools 
of  the  air  and  spent  as  much  as  $7,000  on  a  transport 
course,  flying  a  wide  selection  of  airplanes.  Then  he  may 
have  flown  privately,  or  for  some  commercial  owner,  and 
have  piled  up  many  hundreds  of  hours  cross-country  fly- 
ing in  all  sorts  of  weather  under  all  conditions  of  terrain. 
He  has  spent,  we  will  say,  the  equivalent  in  time  or  money 
or  both  of  what  a  professional  man  such  as  a  doctor,  a 
lawyer,  or  an  engineer  would  have  spent  to  fit  himself  for 
his  profession. 

In  my  opinion  that  man,  whether  young  or  old  in  years, 
has  every  right  honestly  to  consider  himself  a  professional 
man  of  recognized  standing.  He  probably  considers  him- 
self, and  in  my  opinion  is  entitled  to  consider  himself,  in 
an  entirely  different  class  than  the  other  pilot — who  also 
has  a  transport  license  and  many  hours — but  who  has 
limited  himself,  or  has  been  limited  by  circumstances,  to  a 
(Continued  on  following  page) 
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in  the  East.  .  .  .  Sponsored  and  recom- 
mended by  many  of  the  most  famous 
figures  in  Aviation. 


COMPLETE 
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COURSE 


The  most  comprehensive  aviation  mechanics 
course  in  the  country,  including  over  500 
hours  of  actual  instruction.  Course  includes 
building  and  repairing  engines,  fuselages, 
wings,  etc.— preparing  you  for  positions  in 
airplane  factories  or  flying  field  repair  shops. 


FLYING 
COURSE 


Taught  with  care  and  precision  by  licensed 
transport  pilots  using  government-licensed 
airplanes.  Includes  thorough  and  complete 
ground  instruction — preparing  you  for  pilot- 
license  examinations. 

Day  and  evening  sessions.  .  .  .  Comfortable 
dormitory  facilities  for  out-of-town  students, 
with  use  of  gymnasium  and  swimming  pool. 
.  .  .  Tuition  may  be  paid  in  easy  installments. 
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THE  BEDFORD  Y.  M.  C.  A.  AVIATION  SCHOOL 
1115-1125  Bedford  Avenue,  Brooklyn,  New  York  City 
Please  send  me  free  illustrated  pamphlet  No.  25. 

(Check  course  in  which  interested) 
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 Flying  and  Ground  Instruction 


{Continued  from  preceding  page) 
type  of  flying  confined  within  a  very  narrow  range.  Both 
are  pilots — just  as  the  expert  dentist  and  the  bungling 
dentist  are  both  dentists — but  what  a  difference  there  is  in 
the  two  men!  In  fact,  the  difference  is  so  obvious  that 
I  am  not  again  going  to  refer  to  it,  but  am  going  to  con- 
sider the  problem  now  facing  the  airline  pilot. 

From  the  financial  standpoint,  his  position  is  becoming 
steadily  less  desirable.  Due  to  a  variety  of  conditions 
which  it  is  needless  to  discuss  here — for  the  airline  pilot 
is  thoroughly  familiar  with  them — the  remuneration  for 
his  services  is  on  the  sliding  scale,  downward.  If  he  could 
feel  that  this  downward  revision  was  due  solely  to  the 
temporary  financial  necessity  of  the  airlines,  and  that  it 
would  be  rectified  when  conditions  improve,  or  if  he  could 
even  feel  that  further  revision  downward  was  not  con- 
templated, the  airline  pilot,  if  flying  on  a  well  paying  line, 
could  rest  tolerably  content. 

But,  whether  rightly  or  wrongly,  the  airline  pilot  does 
not  believe  that  downward  revisions  already  inaugurated 
will  be  the  last.  On  the  contrary,  he  feels  that  those  al- 
ready put  in  force  are  only  the  beginning,  and  that  there 
will  be  others  in  the  not  too  distant  future.  All  of  which, 
mulling  around  in  his  mind,  tends  to  make  him  more  than 
a  little  unhappy,  more  than  a  little  worried  about  the  fu- 
ture of  a  profession  to  which  he  may  have  devoted  the 
best  part  of  his  life. 

What,  if  anything,  can  he  do  about  it?  Not  only  is 
he  worried  about  the  subject  of  remuneration,  but  also 
about  the  conditions  into  which  he  sees  the  piloting  pro- 
fession falling,  apparently  naturally  and  inevitably.  He 
sees — and  I  am  quoting  now  a  summary  of  the  opinions 
of  several  airline  pilots  with  whom  I  have  talked — he  sees 
the  tendency  on  the  part  of  many  operators  to  hire  young, 
inexperienced  co-pilots,  paying  them  a  paltry  salary,  and 
then  putting  them  to  ride  with  the  old  experienced  head 
for  several  years,  where  they  may  learn  all  the  knowledge 
it  takes  to  get  by  in  bad  weather.  It  is  the  firmly  held 
opinion  of  the  old  pilots  that  the  operators  expect  eventual- 
ly to  hire  these  co-pilots  as  first  pilots,  and  at  a  scale  of 
pay  far  below  what  now  is  generally  paid.  Whether  this 
opinion  is  correct  or  incorrect,  of  course,  is  something  that 
only  time  can  tell.  My  own  opinion  is  that  the  pilots  have 
summed  up  the  probable  trend  with  great  accuracy  and 
perception. 

I  have  discussed  the  matter  with  one  airline  executive 
who  said,  "The  former  high  rate  of  pay  was  based  on  the 
admitted  dangers  of  flying  mail  in  bad  weather.  To-day 
that  danger  has  been  very  largely  removed.  We  have  bet- 
ter airplanes,  better  instruments,  radio  communication, 
ground  aids,  that  render  flying  the  mail  a  simple  matter 
and  a  safe  matter,  at  least  compared  to  the  old  days."  In 
all  of  which,  of  course,  he  is  right. 

But  that  is  no  consolation  or  comfort  to  the  old  pilot 
who  has  endured  all  the  dangers  of  the  early  days.  He 
endured  those  dangers  willingly,  and  faced  them  with  the 
hope  that  eventually  they  would  be  overcome,  so  that  he 
could  make  his  living  with  a  greater  measure  of  safety  at  a 
profession  that  he  had  so  greatly  helped  to  build  up.  But 
he  did  not  calculate  that  when,  through  his  own  experi- 
ments and  the  sacrifice  of  the  lives  of  many  of  his  friends, 
safety  was  approached,  that  the  operator  should  say, 
"Well,  flying  is  much  safer.  We  shall  now  reduce  the 
pay."  It  was  his  impression,  all  these  years,  that  he  would 
be  building  up  the  service  and  safety  factors  of  airline 
operation  to  a  point  where  he  would  reap  a  reward  for 
the  many  dangers  he  had  faced  and  helped  to  overcome. 
Apparently  his  impressions  were  somewhat  over  optimistic. 
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He  notes  also  that  some  operators  set  an  age  limit  of 
thirty  years  as  being  rather  old  for  pilots  they  take  on 
to  work  for  them.  Yet  the  experienced  pilot,  looking  back 
on  his  own  youth,  his  own  flying  experiences,  knows  that 
at  thirty  he  is  in  the  prime  of  life  not  only  as  a  pilot  but 
as  a  man.  He  knows  that  his  physical  condition  is  as  per- 
fect as  it  ever  was — the  Department  of  Commerce  medical 
examination  and  the  airlines'  medical  examinations  assure 
him  of  that.  But  more  important  than  that,  he  knows  that 
he  is  now  mature  as  to  judgment,  which  he  probably  feels 
he  was  not  at  twenty-five,  unless  he  was  gifted  with  an  ex- 
ceptionally mature  mind  to  start  with.  He  not  only  feels 
that  he  is  a  more  mature,  safe,  and  competent  pilot  than 
he  was  as  a  younger  man— he  knows  that  he  is,  and  so 
do  all  of  those  who  know  him  well. 

The  experienced  pilot,  thinking  over  these  things,  does 
not  fail  to  note  that  the  general  trend  of  airline  hiring  of 
pilots  has  been  away  from  the  old  experienced  pilot  to  the 
student,  who  knows  practically  nothing  except  what  he 
has  been  taught.  The  expert  pilot  naturally  feels  that  the 
motive  behind  this  general  trend  is  to  put  wages  down,  the 
reasoning  being  that  it  costs  money  to  employ  very  ex- 
perienced pilots,  while  young  and  inexperienced  pilots  may 
be  hired  for  very  little,  taught  free  by  the  old  head  all 
that  the  old  head  knows,  and  eventually  take  his  place  at 
a  greatly  reduced  salary.  The  pilot  has  not  failed  to  note 
with  disquietude  that  experienced  pilots  have  been  refused 
jobs  as  co-pilots,  in  favor  of  youngsters  who  had  very 
little  time  in  the  air.  The  answer  of  the  operator  that  it 
was  necessary  to  train  young  heads  for  the  business  has 
not  allayed  the  disquiet  of  the  first  pilot,  for  he  feels  as- 
sured that  the  co-pilot  will  never  fill  his  shoes  at  his  pres- 
ent salary.  In  fact,  he  believes  that  at  some  future  time, 
when  the  young  man  is  thoroughly  trained,  that  he  will  be 
given  the  first  pilot's  job  at  a  much  lower  rate  of  pay — 
and  the  first  pilot  may  go  for  a  walk. 

Those,  very  briefly  and  sketchily,  are  the  high  lights  of 
the  airline  pilot's  picture.  A  book  could  be  written  on  the 
spots  the  pilot  believes  should  be  touched  up,  toned  down, 
or  rubbed  out  altogether;  and  another  book  could  be  writ- 
ten about  what  the  operator  thinks  is  the  matter. 

What  is  the  pilot  to  do  about  it?  Is  he  to  take  each 
salary  cut  sitting  down?  Is  he  to  see  his  position  under- 
mined and  do  nothing  about  it?  If  he  is,  then  he  probably 
deserves  everything  that  will  happen  to  him. 

What,  on  the  other  hand,  is  the  operator  to  do?  But 
perhaps  that  is  a  useless  question,  for  experience  has 
proved  that  all  employers  do  what  seems  best  to  them  to 
do.  Which  isn't  to  say  that  what  they  do  will  of  necessity 
be  the  wisest  thing  to  do,  even  for  their  own  well-being. 
But  we  may  leave  them  out  of  the  picture,  with  the  under- 
standing that  they  are  business  men  with  the  backing  of 
Capital — that  magic  feather  bed  on  which  employees  also 
ride,  until  by  a  sort  of  devilish  necromancy  it  sometimes 
changes  into  a  club,  and  knocks  them  off!  The  operator 
is  well-fitted  to  take  care  of  his  own  interests,  without  my 
suggestions. 

But  the  pilot — what  of  him?  He  is  not  a  business  man : 
if  he  were,  he  wouldn't  be  a  pilot.  He  is  a  naturally  ad- 
venturous, care-free  fellow  who  through  the  years  has 
taken  on  cares  in  the  form  of  years  of  knowledge  and  a 
family.  He  has  seen  aviation  change  from  a  game  into  a 
business,  and,  unbusiness-like  though  he  may  be,  he  is 
smart  enough  to  know  that  where  there  is  business  there 
is  profit  and  loss.  Right  now  he  sees  not  profit,  but  loss, 
staring  him  in  the  face.  Clearly,  the  next  move  is  up  to 
him.    Nobody  can  help  him  but  himself. 

{Continued  on  following  page) 


SSL?! expected  I 
"?e"'s.    there    wouW  a."  P0"  dev*P- 


CORRECT ! ! 

CAPTAIN  COURTNEY!* 

and  the  design  of  the  PILGRIM  100-A 
Transport  Airplane  is  based  on  dollars 
and  cents  TRANSPORTATION  factors. 

FOR  EXAMPLE: 

In  addition  to  pilot,  fuel  for  350  miles, 
and  complete  night-flying  and  two-way 
radio  equipment, 

IT  CARRIES: 

9  passengers 

and  their  baggage, 

in  a  large,  comfortable  cabin,  properly  ven- 
tilated, and  provided  with  lavatory  facilities, 
and  223  pounds  of  mail, 
or  8  passengers  and  423  pounds  of  mail 
at  a  cruising  speed  of  2  miles  a  minute, 

AND  DELIVERS: 

THE  BEST  PERFORMANCE 
OF  ALL! 

a  cost  per  mile  that  assures  an 
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Manufacturing  Division  of  The  Aviation  Corporation 

FARMINGDALE,  L  I.,  N.  Y. 

Manufacturers  of  PILGRIM  airplanes  and  RANGER  engines 
"From  an  article  by  Capt.  Frank  T.  Courtney  in  July  AVIATION. 
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STOCK  REDUCING 
SPECIALS 

New  26  x  4  CI.  Wheels,  Tires  and  Tubes- 
Complete  Unit  $7.75.  Per  Pair  $15.00. 
Wheels  $2.00.  Tires  $4.00.  Tubes  $2.25. 
Aluminum  Streamliners  Not  Included  in 
Above  Assembly.  Per  Wheel  $2.80. 

New  24  x  3  S.S.  Wheels,  Tires  and  Tubes — 
Complete  Unit  $12.50.  Per  Pair  $24.00. 
Wheels  $5.50.  Tires  $5.50.  Tubes  $2.00. 
Aluminum  Streamliners  Not  Included  in 
Above  Assembly.  Per  Wheel  $2.00. 

NICH®LAS-BEAZLEY 

AS  LONG  AS  THEY  LAST 

Department  of  Commerce  Strip  Maps 
Special  at    25c 

Odd  Lot  Ground  Mechanics  Suits — 

Broken  Sizes   $2.50 

Odd  Lot  Flying  Suits — 

Broken  Sizes   $3.50 

American  Hisso  Propellers  $37.50 

NICH@LAS-BEAZLEY 

SPECIAL  SUMMER  HELMETS 

Light  Weight  Unlined  Cordovan  Leather, 
with  Goggle  Straps  and  Tongue  Chin  Strap, 
Built  for  Comfort  and  Quality.  Special  at 
$1.50. 

Everything  for  the  Airplane  Owner,  User 
and  Manufacturer. 

DO  YOU  HAVE  OUR  CATALOG  J? 

NICHOLAS-BEAZLEY  AIRPLANE  CO.,  INC. 

HOME  OFFICE 
English  at  North  Street,  Marshall,  Missouri 

WESTERN  BRANCH 
3769  Broadway  Place,  Los  Angeles,  Calif. 

NICHOLAS-BEAZLEY 
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The  first  difficulty  that  confronts  the  airline  pilot  is  that 
he  is  personally  unorganized  to  function  as  one  of  a  group. 
He  has  been,  and  still  is,  an  individualist.  By  now,  how- 
ever, he  should  be  aware  that  the  individual,  working  alone, 
may  have  many  painful  things  done  to  him,  and  be  unable 
to  do  anything  in  return.  So  his  first  thought  should  be 
to  stop  thinking  so  much  about  himself  as  an  individual  and 
start  thinking  about  himself  as  one  tiny  unit  of  a  large 
group  of  men  engaged  in  occupations  similar  to  his.  In 
short,  he  should  think  collectively,  not  individually. 

Then  he  should  form  an  association  of  pilots  who  are 
doing  the  same  sort  of  work  that  he  is,  so  that  all  of  them, 
collectively,  may  bring  their  thoughts  and  their  strength 
to  bear  on  any  problem  that  presents  itself.  A  Union? 
No,  I  should  say  not  a  union  in  the  generally  accepted 
meaning  of  the  word.  An  Association,  rather — an  Asso- 
ciation of  Airline  Pilots.  And  airline  pilots  only.  Keep 
the  rest  of  the  pilots  out  of  it — unless  they  are  actively  at 
work  as  airline  pilots.  At  any  rate,  restrict  the  voting 
members  to  pilots  actually  employed  on  the  airlines.  When 
a  pilot  ceases  to  be  employed,  he  ceases  to  be  a  voting 
member.  In  that  way  the  pilots  actively  flying  may  run 
the  association  to  the  best  interests — or  what  seem  to  be 
the  best  interests — of  the  active  group. 

However,  in  justice  to  the  operators  it  should  be  re- 
marked that  some  of  the  conditions  of  which  the '  pilot 
complains  are  chargeable,  not  so  much  to  the  operators  as 
to  national  and  world-wide  financial  conditions.  After  all, 
who  can  say  what  is  a  just  financial  remuneration  for  any 
type  of  work?  It  must  largely  be  dependent  upon  many 
conditions  that  vary  from  time  to  time  For  instance, 
suppose  that  I  am  a  doctor  who  has  been  charging  ten 
dollars  a  visit  in  1929.  My  professional  advice,  I  feel, 
has  not  deteriorated  in  value  simply  because  the  world  is 
in  a  financial  depression.  I'm  worth  as  much,  I  think,  as 
I  ever  was.  My  clients,  however,  who  also  may  agree 
that  my  services  are  worth  ten  dollars,  now  have  only  five 
dollars.  Am  I  going  to  retire  from  practice  simply  be- 
cause I  can't  get  ten  dollars — or  am  I  going  to  take  five 
and  hope  it  doesn't  slide  down  to  three?  I'd  take  the  five, 
myself,  with  the  mental  resolution  that  if  it  went  much 
lower  I'd  better  find  some  other  form  of  employment. 

Now  you  may  say  that  pilots  already  have  two  associa- 
tions to  look  after  their  interests.  Without  discussing 
how  well  or  otherwise  those  associations  have  functioned, 
I  think  it  would  be  quite  truthful  to  state  that  evidence  of 
airline  pilots  being  helped  by  those  associations  is  almost 
negligible.  Those  associations  are  fundamentally  unquali- 
fied to  help  the  airline  pilot  solve  his  employment  prob- 
lems, if  only  for  the  reason  that  their  membership  is  too 
varied.  For  example,  pilots  who  now  are  operations  man- 
agers, superintendents,  or  who  are  holding  other  executive 
positions  with  the  airlines  also  are  members  of  those  as- 
sociations. Those  pilots  of  necessity  are  interested  in  their 
jobs,  and  not  always  in  the  problems  of  pilots  who  come 
under  their  jurisdiction.  Could  an  airline  executive,  who 
is  a  member  of  the  N.  A.  P.  A.,  or  the  Professional  Pilots 
Association,  for  instance,  reasonably  be  expected  to  favor 
a  course  of  action  that  might  cause  him  trouble  as  an  air- 
line executive?  His  first  thought  is  for  himself  as  an  ex- 
ecutive— and  if  it  isn't,  he  shortly  will  cease  to  be  an  ex- 
ecutive and  will  be  hunting  a  job  himself. 

Pilots  must  not  overlook  the  dividing  line  that  always 
has  and  always  will  separate  employer  and  employee.  I 
am  a  pilot.  But  suppose  I  start  an  airline,  and  hire 
pilots.  Those  pilots  instantly  become  part  of  my  expenses 
as  an  airline  operator.    If  business  is  not  good  I  must  cut 
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my  expenses — and  the  pilots,  in  my  mind,  will  fall  into 
the  same  chamber  that  holds  all  the  other  expenses.  They 
may  be  brother-pilots,  in  theory;  but  in  hard  practice  they 
are  a  part  of  my  expenses,  and  if  I  am  not  making  money 
they  are  part  of  the  financial  outgo  that  I  must  try  to 
shave  down — or  go  out  of  business. 

Let  the  airline  pilots  organize,  by  all  means.  But  let 
them  not  fix  their  minds  too  firmly  upon  the  palmy  days 
of  1929.  Moderation  is  a  very  sane  word  that  applies  as 
well  to  pilots  as  it  does  to  operators.  I  bought  a  pound 
of  the  best  print  butter  the  other  day  for  29  cents.  Two 
years  ago  the  same  quality  cost  me  55  cents.  I  also  have 
some  stock  in  a  safety  deposit  box.  I  used  to  classify  it 
by  its  quoted  value  on  the  Exchange ;  now  I  classify  it  by 
the  color  of  the  certificates — I  rate  the  pink  ones  first  place, 
the  green  next,  the  purple  next,  and  so  on  down  the  line, 
valuing  it  in  my  mind  according  to  its  esthetic  appeal  to 
my  visual  sense. 

Why  am  I  so  interested  in  the  well-being  of  airline  pilots 
when  I  am  not  flying  on  an  airline  and  never  may  be 
piloting  on  one  again?  Well,  as  I  see  the  matter,  piloting, 
carried  to  the  perfection  it  has  attained  in  the  hands  of 
our  airline  pilots,  is  a  very  fine  profession  and  one  whose 
traditions  and  well-being  are  well  worth  guarding.  As  an 
old  pilot  who  may  or  may  not  fly  again  commercially  I 
don't  like  to  see  piloting,  now  that  our  old  game  has  be- 
come a  business,  degenerate  into  a  sort  of  glorified  bus 
driving. 

SAFETY  FOR  THE  LIGHT  AIRPLANE 

(Continued  from  page  48) 
centrally  placed,  are  of  some  advantage,  yet  considering  the 
fact  that  in  landing  pilot  and  passengers  frequently  have 
their  heads  cocked  to  one  side,  the  full  width  crash  roll 
manifestly  is  superior.  No  sharp  corner  should  appear  in 
any  cockpit,  and  gadgets  such  as  switch  levers  may  easily 
be  shielded  by  being  placed  below  and  slightly  forward  of 
a  smooth  surface,  such  as  the  instrument  board.  Similarly 
all  fittings,  clips,  horns,  door  handles,  etc.,  in  the  cockpit 
should  be  designed  and  located  with  this  crash  hazard  in 
mind. 

Control  members  should  be  removed  from  the  cockpit 
whenever  possible.  If  an  underslung  stick  unit  is  used,  the 
lowest  point  may  well  be  a  bend,  as  illustrated,  and  the 
foremost  position  of  the  stick  slightly  in  front  of  the  dash, 
thus  offering  no  resistance  to  the  pilot's  forward  lunge.  In 
|the  case  of  a  wheel  control,  the  large  bearing  area  of  the 
rim  is  a  distinct  advantage,  assuming  of  course  that  the 
latter  is  attached  to  spokes  and  shaft  with  sufficient  rigidity. 

In  designs  which  include  roll  bracing  in  the  form  of 
struts  or  wires,  above  the  dash,  care  should  be  taken  to 
place  these  members  a  reasonable  distance  forward  of  the 
crash  roll.  A  better  way  is  to  eliminate  such  members  en- 
tirely. 

In  short,  if  a  designer  will  make  a  practice  of  placing 
himself  in  numerous  ships,  assuming  at  the  same  time  that 
he  is  soon  to  crash,  he  will  have  little  difficulty  in  locating 
numerous  menaces  to  his  health  and  well-being.  Thereafter 
ihe  will  perhaps  more  fully  appreciate  the  necessity  for 
eliminating  all  ugly  protuberances  and  of  providing  smooth 
surfaces  and  padded  edges  as  the  points  of  contact. 

The  problem  of  protecting  occupants  from  the  effects  of 
buckling  structure  members  should  be  investigated  from 
two  angles.  In  the  first  instance  a  longeron,  strut,  seat  sup- 
port or  other  member  may  buckle  and  either  injure  or  pin 
the  occupant.  In  the  second  case  the  buckling  of  one  or 
pore  members  may  jam  doors  or  hatches  sufficiently  to 
(Continued  on  following  page) 


Send  the  coupon  today.  It  will  bring  yon  complete  information 
about  the  five  courses  available  at  the  First  Western  school  to 
receive  COMPLETE  Department  of  Commerce  approval. 


Send  my  copy  of  Airfax  and  complete  information  about  your  advanced  training 


Addre: 
Cty_ 


A  I RT  E  C  H 

Lindbergh     Field,    San     Diego,  California 
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AMATEUR  FLYING 
For  Business  and  Sport 

IT  opens  up  the  broadest  field  and 
offers  the  most  lucrative  oppor- 
tunities in  aviation  today.  Trained 
men  are  needed  now  to  fly,  repair, 
manufacture,  demonstrate  and  sell 

SOLO  SYSTEM  OF  FLYING 
INSTRUCTION  UNITS 

The  Private  Pilot's  license  require- 
ments can  be  covered  safely  and 
surely  within  two  to  three  weeks. 

The  new  Solofly  System  of  Flying  Instruction  was  developed 
after  much  study  and  experiment  by  Lieutenant  George  Rockwell, 
former  flight  instructor  in  charge  of  Fields  1  and  2  at  Issoudun 
during  the  World  War.  It  has  been  his  experience  that  students 
taught  the  feel  of  the  controls  and  automatic  coordination  be- 
fore going  into  the  air  become  far  better  pilots  than  those  forced 
to  assimilate  the  instruction  while  flying  in  a  dual  controlled 
plane.    Students  of  this  System,  upon  graduation,  confirm  this. 


Patents  for  equipment  applied  fur 


TRAINING  THAT  PAYS,  BY  FITTING  YOU  FOR 
A  REAL  POSITION 

Men  trained  in  this  kind  of  instruction  are  eligible  to  almost 
any  position  in  the  aviation  industry.  Twenty  or  more  are 
needed  now  to  build  Solofly  units,  to  repair  them,  sell  them,  and 
must  be  trained  to  teach  flying  by  our  system,  which  is  the 
easiest  and  safest  method  of  instruction  known. 

TUITION  FEES 


1—  Private  Pilot's  License   $195 

(Two  to  three  weeks.    Cash,  no  terms) 

2 —  Manufacturing  and  Mechanics  Course,  complete  includ- 

ing welding    $250 

3 —  Mechanic's,  engine  and  airplane.  Course   $150 


4 — Combination  Course,  covering  Private  Pilot's  license, 

manufacturing,  etc.,  repairing  and  training  to  instruct  $399 

Terms  on  2,  3  and  4 — 50%  cash;  balance,  write  for  special  terms 

Living  accommodations  can  be  had  at  moderate  prices  convenient 
to  manufacturing  plant  and  airport. 

MHBBMBIHHBH  MAIL  TODAY 

Lt.  GEORGE  ROCKWELL,  President 
Solo  System  of  Flying  Instruction 
1780  Broadway,   N™  York  City 

I  am  interested  in  your  Solo  System.  Without  obligation,  please  send  me 
details  of  course  No.  □  1      □  2      □  3      □  4,  as  described  above. 

Name   Age  

Address   

City  and  State  AD  831 
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prevent  rapid  egress. 

In  light  planes,  and  particularly  closed  models,  the  de- 
signer frequently  finds  structural  members  lightly  stressed 
in  relation  to  their  lengths.  Adequately  strong  tor  maximum 
flight  loads,  they  are  wholly  inadequate  for  withstanding 
normal  crash  stresses.  A  few  pounds  added  to  such  cock- 
pit or  cabin  structures  may  easily  prove  to  be  a  very  worth 
while  investment. 

Many  pilots  and  designers  appear  to  harbor  the  miscon- 
ception that  when  a  ship  is  nosing  over  on  landing  it  is  an 
easy  matter  to  "rig  in  the  head."  As  a  result,  the  probable 
effects  of  this  uncalled-for  maneuver  are  frequently  under- 
estimated. 

It  is  not  at  all  difficult  to  visualize  what  transpires  when 
a  ship  noses  over  due  to  landing  with  brakes  locked,  or 
more  frequently,  to  striking  very  soft  ground  or  some  low 
obstruction.  If  the  ship  goes  over  slowly,  the  pilot  may 
feel  no  ill  effects  other  than  the  momentary  discomfort  of 
hanging  out  against  his  safety  belt  in  the  inverted  position. 
In  an  instance  where  the  ship  goes  over  fast,  however, 
centrifugal  force  will  tend  to  draw  the  pilot  backward  and 
generally  outward,  which  has  been  proven  by  accidents  in 
which  pilots  not  belted  in  were  forcefully  ejected  from 
their  seats.  Assuming  the  presence  of  a  safety  belt,  then, 
it  is  evident  that  the  pilot  will  be  hanging  out  of  the  ship 
in  the  upside-down  position.  Should  the  ship  under  con- 
sideration be  a  type  that,  after  nosing  over,  will  rest  upon 
the  pilot's  head  and  the  rudder,  due  to  the  absence  of  any 
structure  above  the  cockpit,  the  pilot  will  usually  be  found 
in  a  bad  way.  In  this  position  the  pilot's  neck  may  be 
called  upon  to  take  ninety  per  cent  of  the  load,  to  the  rud- 
der's ten,  which  brings  to  light  another  oversight  on  the 
part  of  Mother  Nature.  At  least  that  is  a  possible  design 
viewpoint. 

A  better  way  out  of  this  difficulty  lies  in  designing  a 
suitable  cabane  or  center  section  structure  above  the  cock- 
pit, to  withstand  a  sizeable  impact  load  without  buckling. 
In  this  investigation  a  ground  component  should  be  in- 
cluded, since  it  is  possible  for  a  ship  to  go  over  fast  enough 
to  skid  along  the  ground  in  the  inverted  position.  Here 
again  the  designer  should  assume  that  the  pilot's  head  will 
strike  the  superstructure,  and  proceed  to  eliminate  wires, 
sharp  fittings,  etc.,  and  to  make  free  use  of  padding — which, 
after  all,  does  not  weigh  nor  cost  very  much. 

The  rapier  strut  is  a  frequent  offender  in  accidents  of 
"freak"  variety,  and  injuries  due  to  this  cause  are  charge- 
able entirely  to  errors  in  design.  Figure  4  illustrates  the 
manner  in  which  careless  design  may  provide  persistent 
threats  to  the  pilot's  safety.  Misplaced  struts,  like  poised 
rapiers,  are  aimed  at  vulnerable  parts  of  the  pilot's  anatomy 
and  frequently  only  an  otherwise  inconsequential  crash  is 
needed  to  set  them  free  to  go  about  their  business.  Al- 
though the  shock  and  radius  struts  of  the  undercarriage  are 
the  most  frequent  offenders,  one  occasionally  observes 
wing,  fuselage  and  even  control  members  which  could  be 
relocated  to  great  advantage.  If  the  design  includes  pon- 
toon gear,  the  changes  in  angularity  of  the  support  struts 
should  be  taken  into  account.  Seat  supports  are  another 
source  of  injury  and  may  be  studied  to  advantage. 

The  rapier  strut  can  be  entirely  eliminated  by  so  locating 
structural  members  which  may  be  subjected  to  high  com- 
pression loads  in  a  crash  that  they  will  thrust  away  from — 
not  toward— the  pilot;  certainly  not  in  the  direction  of  a 
vulnerable  part.  Another  safeguard  to  prevent  injuries 
from  strut  end-thrusts  lies  in  designing  the  couplings  of 
these  members  well  above  the  buckling  points  of  the  struts. 
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king  into  account  the  fact  that  in  crashing  a  strut  connec- 
m  may  be  subjected  to  a  high  wrenching,  or  torsional 
ad,  in  addition  to  a  compression  stress. 
Surprise  attacks  are  always  the  most  dangerous  and  de- 
imers  should  see  to  it  that  pilots  are  not  bothered  by  the 
rtential  dangers  due  to  misplaced  members. 
Figure  5  illustrates  a  hypothetical  undercarriage  design 
which  the  entire  vertical  loads  go  into  the  ship  through 
ie  shock  struts.  Frequently,  in  cases  of  this  sort,  a  de- 
gner  will  find  that  he  can  play  stress  components  against 
ich  other  to  gain  a  definite  safety  advantage.  In  this  in- 
ance  the  shock  strut  induces  tension  in  the  axle-radius 
rut  vee,  of  sufficient  magnitude  to  offset  the  alternate 
>mpression  loads  in  these  members  in  two-point  and  three- 
Dint  landing  conditions.  The  final  result  is  that  axle  and 
idius  strut  are  kept  in  tension  except  in  an  instance  of  an 
jnormal  side-load  landing.  The  possibility  of  a  large  in- 
3und  load  here  is  offset  by  the  presence  of  the  wings, 
hich  probably  would  prevent  the  undercarriage  striking 
:  the  required  angle. 

The  one  sure  way  to  eliminate  rapier  struts  lies  in  de- 
gning  the  structure  around  the  occupant — not  in  placing 
ie  occupant  in  the  structure,  as  frequently  happens. 

Another  source  of  injury  clearly  attributable  to  faulty 
esign  may  occasionally  be  found  in  weighty  objects  located 
Dove  and  behind  the  occupants,  and  inadequately  anchored, 
dthough  the  power  unit  in  a  pusher  is  the  foremost  ex- 
•nple,  we  must  not  overlook  the  fact  that  a  storage  battery, 
eavy  piece  of  luggage,  fire  extingusher  or  other  object 
my  do  damage  in  a  crash  if  improperly  located  and  weakly 
ttached.  A  battery  should  also  be  studied  from  the  angle 
f  its  acid  effects. 

Figure  6  illustrates  a  pusher  type  striking  the  ground  at 

steep  angle — such  as  might  result  from  a  stall  in  a  care- 
ts take-off. 

Let  us  assume  that  the  ship  strikes  hard,  yet  not  with 
ufficient  force  to  cripple  the  pilot.  It  is  immediately  ap- 
arent  that  the  powerplant  load  must  be  carried  through 
ie  structure  to  the  point  of  ground  contact,  possibly  as 
idicated  by  the  dotted  lines,  with  considerable  strength,  if 
lie  engine  is  to  remain  in  place  and  not  dislodge  and  pin 
own  the  pilot.  However,  we  occasionally  observe  instances 
/here  the  structure  evidently  has  been  designed  solely  from 
he  viewpoint  of  flight  stresses,  without  apparent  thought 
if  the  crash  hazard.  Member  X,  for  example,  may  be 
ailed  upon  in  a  reasonable  crash,  to  take  several  times  its 
aaximum  stress  in  flight.  Should  these  members  buckle 
I  is  plain  that  the  power  unit  will  fall  upon  the  pilot.  Ob- 
iously,  though,  there  must  be  a  complete  follow-through 
letween  the  weight  in  question  and  the  point  of  ground 
ontact.  How  rugged  this  structure  should  be  is  problem  - 
.tical,  depending  principally  upon  the  intensity  of  the  shock 
hat  the  pilot  can  withstand.  Certain  it  is  that  normal  flight 
tresses  are  woefully  inadequate  for  the  crash  condition. 

Similarly,  the  nose  section  of  the  fuselage  requires  atten- 
ion  if  the  pilot  is  not  to  be  crushed  due  to  its  collapse.  In 
;hort  the  designer  should,  theoretically,  stand  the  ship  on 
ts  nose,  and  rotate  it  through  to  level  landing  position,  all 
he  while  observing  the  relation  of  the  posed  weight  to  the 
iccupants'  positions,  thereafter  proceeding  to  carry  the  load 
n  crashing  around  the  seats,  not  permitting  it  to  act  direct- 
y  through  them.  The  poised  weight  probably  constitutes 
he  most  serious  sales  resistance  to  the  pusher  type.  The 
iddition  of  some  structural  weight  may  readily  overcome 
his  obstacle  in  a  legitimate  manner. 

Fire  hazards  are  traceable  to  two  sources:  persons  and 
(Continued  on  following  page) 


A  CHALLENGE 

BIRD  planes  invite  comparison  in  per- 
formance with  any  others  in  their 
power  range  —  including  planes  equip- 
ped with  rotor  vanes,  slots,  flaps  or 
variable  camber  wings. 


The  four-place  125  horse-power  Kinner  Bird 

The  Bird  Line  offers  wide  range  of  choice: 

BIRD  100  hp.  Kinner  3  place  $3895  JACOBS  BIRD  170  hp.,  new 

BIRD  125  hp.  Kinner  4  place  $4395  rating,  N.A.C.A.  Cowling, 

BIRD  110  hp  Warner  3  place  $4250       3  place   Price  on  request 

BIRD  125  hp.  Seaplane  4  place. .  .$6255    BIRD  90  hp.  OX-5  3  place  $1995 

BIRD  165  hp.  Wright  3  place  $5870    BIRD  125  hp.  Cabin  5  place  $4895 

Ask  any  of  the  following  BIRD  representatives 
for  a  DEMONSTRATION: 

ALABAMA  MARYLAND 

Jack  Rhodes,  Birmingham  George  C.  Brinkerhofr 

C  ALIFORNIA  College  Park  Airport,  College  Park 

Holen  D.  Maddux  NEW  YORK 

19  Fremont  PL,  Loa  Angeles  Mull  Distributing  Corn..  Cortland 

(■omt^fpttpttt  Nassau  Air  Service,  Inc. 

North  Eastern  Air  Service.  New  Canaan  ™l.y  Stream  (Curtiss  Field).  L.  f. 

,  ,,,,,,,  .  NEBRASKA 

it  vn.nn.l  Alrr-rart  Pi  Thor  Brondersley 

BoxTfo. ALaMand °'  ««  Miami  St..  Omaha 

ii.-rmpTA  OHIO 

l     i '    itaihim  Issoudun  Sales  Corp.,  Hudson 

flliir  States  Alrwavs     Amerlcq  Mlller  Airways.  Inc. 

cull  states  Airways.  Atnerlcus  Transcontinental  Airport,  Toledo 

ILLINOIS  Suiulurpli   Aeronautical  Corp. 

Major  Schroeder  Cleveland  Airport 

sl  vhuiinr  Airport.   Chicago  George  O.  Yocum,  E  Liverpool 

Ottawa  Aircraft  Sales,  Ottawa 

low  4  OREGON 

'Tafph  Weber*.  Dennison  *«■*» 
MASSACHUSETTS 

Henry  B.  Harris  PENNSYLVANIA 

1654  Mass.  Ave.,  Cambridge  D.  H.  Wallace.  Leetadale 

Ingals  Aircraft  Corp.,  Walpole  J.  W.  Mills 

Williams  Flyers.  Inc.,  West  Falmouth  1032  N.  Washington  Ave..  Scranh.n 

MICHIGAN  SOUTH  CAROLINA 

llu  living  Service  Carolina  Air  Transport.  Greenville 
liberty  Field.  Dearborn 

naming  Aircraft  Corp.  VIRGINIA 

Box  27,  Harper  Station.  Detroit  Dudley  Reed.  Fairmont 

DEALERS— BIRD  offers  a  new  and  exceptional  Dealer  Plan. 
Let  us  explain  it  to  you. 

BIRD  offers  the  most  complete  line  of  airplanes  in  America,  at 

prices  that  defy  competition. 

The  BIRD  proposition  assures  real  profits. 


THE  SAFE  AIRPLNE 

BIRD  AIRCRAFT  CORPORATION 

GLENDALE,  L.  I„  NEW  YORK 

Telephone  Juniper  5-8237 
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povverplant.  In  the  former  instance  the  fireproofing  of 
cockpit  and  cabin  interior  materials,  together  with  well-de- 
signed and  placed  smoking  equipment  and  a  hand  fire  ex- 
tinguisher is  the  best  that  can  be  done.  But  the  very  large 
majority  of  plane  fires  are  due  to  the  engine. 

The  sources  of  engine  fire  are  the  carburetor  air  intake, 
the  magnetos,  very  hot  parts  of  the  engine  and  the  exhaust 
stacks.  The  Diesel  engine  will  eliminate  all  but  the  last  of 
these.  In  many  ships  inadequate  fire  prevention  renders 
very  high  flying,  without  chutes,  particularly  unpleasant. 

Assuming  a  gas  engine,  let  us  examine  first  the  possibili- 
ties of  taking  afire  in  flight.  Probably  the  most  prominent 
cause  of  fire  is  to  be  found  in  poor  fuel  line  connections. 
A  leak  may  fill  the  engine  compartment  with  fumes  or  the 
gasoline  may  drip  down  upon  the  cowl  and  thus  flow  back- 
ward and  out  upon  the  underside  of  the  fuselage,  where  a 
backfire  from  the  carburetor  may  ignite  the  ship  in  its  most 
vulnerable  spot. 

The  former  type  of  fire  can  be  prevented  by  adequate 
ventilating  louvres  in  the  cowl ;  by  sufficient  roominess  in 
the  compartment  and  the  provision  of  an  auto  type  hood  for 
easy  inspection  and  cleaning.  An  automatic  or  remote-con- 
trol extinguisher  in  the  engine  compartment  is  a  worth 
while,  though  expensive,  accessory.  It  is  assumed  that  the 
firewall  is  sealed  tightly  around  the  control  and  fuel  lines, 
tachometer  shaft,  etc.,  by  suitable  grommets. 

Numerous  means  are  available  to  the  designer  toward 
minimizing  the  fire  hazard  at  the  lowest  firewall  point,  due 
as  a  rule  to  a  leaking  fuel  line.  Bending  the  firewall  back- 
ward near  its  lowest  point  to  facilitate  draining,  and  pro- 
viding a  small  residue  well  in  the  cowl  at  this  point,  are 
worth  while  considerations.  The  drain  vent  should  be  car- 
ried rearward  and  away  from  the  carburetor  air  intake  as 
far  as  conveniently  possible.  Moreover  it  is  better  to  have 
a  strip  of  cowl  back  of  the  drain  than  doped  fabric. 

But  the  speediest  way  to  eliminate  fires  due  to  a  carbure- 
tor backfire's  igniting  the  ship  at  the  drain  point,  lies  in 
altering  the  design  of  the  engine  so  that  the  carburetor  air 
intake  protrudes  from  the  side  of  the  ship  rather  than  from 
the  bottom.  It  is  quite  necessary  to  have  the  drain  on  the  un- 
derside and  in  back  of  the  carburetor,  whereas  the  carbure- 
tor air  intake  may  be  easily  relocated.  Assuming  it  is 
changed  to  a  side  position,  and  a  flame-deflecting  shield 
riveted  to  the  cowl  below  it,  a  very  important  source  of 
fire  danger  will  be  eliminated.  Likewise  the  cowling  should 
fit  snugly  around  the  air  intake,  to  prevent  the  flame  from 
backing  into  the  engine  compartment.  But  the  most  im- 
portant consideration  lies  in  the  provision  of  simple,  reliable 
and  tight  fuel  line  connections  near  the  engine. 

Preventing  fires  igniting  by  the  exhaust  is  principally  a 
matter  of  locating  the  exhaust  stacks  sufficiently  far  away 
from  inflammable  parts  of  the  ship,  particularly  doped  fab- 
ric. Air  spaces  between  exhaust  stacks  and  parts  of  the 
ship  should  be  generous  and  the  designer  may  well  consider 
the  probable  position  of  an  exhaust  manifold  after  assum- 
ing that  its  support  has  let  go  due  to  vibration.  If  he  finds 
that  the  manifold  will  then  rest  on  a  highly  inflammable 
surface,  he  is  in  a  better  position  to  do  somthing  about  it 
than  a  luckless  pilot  would  be. 

Crash  fires  usually  result  from  breaking  fuel  lines  or 
bursting  tanks  and  both  problems  are  entitled  to  much 
serious  study.  Undoubtedly  the  ideal  combination  is  gravity 
feed  from  tanks  located  in  the  wing  panels.  The  center 
section  is  not  a  very  good  location  as  anyone  who  has  had 
a  gasoline  shower  bath  after  a  crish  fully  understands.  If 
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the  tank  is  located  in  the  center  section,  or  in  the  fuselage 
just  behind  the  firewall,  it  should  be,  preferably,  of  crash- 
proof construction. 

The  danger  due  to  ground  fire  may  be  reduced  by  making 
the  hand  fire  extinguisher  readily  accessible  from  without 
the  cockpit  as  well  as  from  within.  It  is  reasonable  for  a 
designer  to  assume  as  a  working  basis  that  his  plane  wil 
be  carelessly  maintained  and  will  crash,  leaving  the  occu- 
pants stunned.  Thereafter  he  will  proceed  to  eliminate 
faulty  features  of  design  that  have  been  the  causes  of  num- 
erous fires  in  the  past. 

Aeronautical  engineers  can  prevent  many  accidents — but 
by  no  means  all.  Their  aim  therefore  should  be  to  prevent 
injuries. 
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systems  travel  from  the  west  thus  giving  more  up-to-date 
information  to  the  eastbound  pilot;  third,  inaccurate  navi- 
gation can  make  little  difference  in  the  time  of  a  landfall 
going  toward  Europe,  whereas  on  the  westward  journey 
it  may  add  many  hundreds  of  miles  before  land  is  reached. 
Therefore,  it  is  desirable  to  consider  the  problems  of  the 
more  difficult  direction,  east  to  west. 

Comparing  the  trans-Atlantic  air  route  with  the  or- 
dinary steamer  run  from  Plymouth,  England  to  New  York, 
the  following  are  the  principal  routes  to  be  examined : 

Route  Miles 

1.  Plymouth-Valencia,  Ireland   300 

Valencia-Newfoundland    1,900 

Newfoundland-New  York    1,100 

3,300 

2.  Plymouth- Azores    1,450 

Azores-Bermuda    2,060 

Bermuda-New  York   •  ■   770 

4,280 

3.  Plymouth- Azores    1,450 

Azores-Newfoundland    1,360 

Newfoundland-New  York    1,100 


3,910 


Northern  route,  via  Iceland  and  Greenland. 


The  first  of  these  is  shorter  in  distance  than  the  others 
by  several  hundreds  of  miles.  On  the  other  hand,  the 
single  hop  from  Ireland  to  Newfoundland  is  in  an  area 
of  almost  constant  adverse  winds  of  appreciable  strength 
which  increase  the  effective  distances  very  seriously.  How- 
ever, conditions  for  the  take-off  at  Valencia  are  very  good 
so  that  an  efficient  plane  can  take  a  greater  load  off  the 
water. 

The  second  route  is  the- one  which  is  generally  proposed 
but  which  has  certain  serious  difficulties.  As  I  have  said, 
the  sea  conditions  at  Horta  are  far  from  being  always 
favorable  for  a  take-off  with  a  very  heavy  load.  Yet  on 
the  east  to  west  journey  there  is  the  great  distance  of 
2,060  miles  to  be  covered  to  reach  Bermuda.  Winds  on 
the  route  to  Bermuda  are  retarding  winds  a  great  part 
of  the  time,  although  they  are  not  usually  of  the  same 
strength  as  on  the  more  northerly  routes  .  And  it  must  be 
remembered  that  operations  must  be  based  on  the  worst  of 
normal  conditions. 

The  third  route,  from  the  Azores  to  Newfoundland,  is  a 
{Continued  on  following  page) 
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much  shorter  journey  but,  on  the  other  hand,  it  goes  into 
the  area  where  more  and  stronger  adverse  winds  are  likely 
to  prevail. 

It  is  of  great  importance  to  compare  the  advantages  and 
disadvantages  of  the  two  hops,  Azores-Bermuda  and 
Azores-Newfoundland,  in  connection  with  the  adverse 
winds  to  be  encountered.  In  the  first  place,  especially  in 
bad  weather  conditions,  adverse  winds  on  this  route  are 
westerly  or  southwesterly.  Whereas  these  would  be  direct 
head  winds  on  the  Azores-Bermuda  route,  they  would  be 
practically  beam  winds  on  this  route.  Their  adverse  force, 
therefore,  would  not  be  as  great  as  if  they  were  direct 
head  winds. 

If,  for  example,  the  cruising  tspeed  of  the  plane  is  100 
miles  per  hour,  it  will  take  twenty  and  one-half  hours  to 
reach  Bermuda  in  still  air.  To  cover  the  distance  to  New- 
foundland a  plane  of  the  same  range  would  need  to  aver- 
age only  sixty-six  miles  per  hour.  This  means  that  it  could 
face  a  head  wind  of  thirty-four  miles  per  hour  the  entire 
way  to  Newfoundland  and  still  reach  there,  requiring  no 
more  fuel  range  than  it  would  ned  to  go  to  Bermuda  in 
calm  air.  Further,  calculations  show  that  if  the  cruising 
speed  were  125  miles  per  hour,  it  could  face  a  gale  of 
forty-two  miles  per  hour  all  the  way  and  still  reach  New- 
foundland. At  150  miles  per  hour  it  could  reach  New- 
foundland against  a  continuous  wind  of  fifty-one  miles 
per  hour.  In  actual  fact,  no  such  conditions  would  ever 
be  liable  to  arise,  and  any  westerly  winds  over  the  New- 
foundland route  would  mostly  indicate  at  least  some 
westerly  wind  over  the  Bermuda  route.  Thus  under  all 
reasonable  conditions  a  plane  which  had  barely  enough  fuel 
to  reach  Bermuda  could  reach  Newfoundland  with  fuel 


to  spare.  The  result  of  these  figures  is  to  show  that  on 
the  Newfoundland  route  a  smaller  fuel  range  would  be 
needed,  and  therefore  a  larger  payload  could  be  carried, 
making  the  Newfoundland  route  a  more  economical  under- 
taking. 

The  other  advantages  of  the  Azores-Newfoundland  route 
are  many.  This  jump  crosses  the  main  trans- Atlantic  ship- 
ping lines.  This  means  greater  possibilities  of  assistance  if 
the  ship  were  forced  down,  more  assistance  by  way  of 
general  information  from  the  radios  of  the  ships  on  those 
routes,  and,  above  all,  more  accurate  knowledge  of  the 
weather  due  to  this  information. 

This  consideration  of  following  main  shipping  lines 
touches  a  subject  of  great  future  interest.  Along  with 
other  students  of  flying  boat  operation,  I  have  held  for  a 
long  time  that  the  flying  boat  will  one  day  form  an  im- 
portant adjunct  to  shipping.  For  this  reason  I  advocate 
combining  as  closely  as  possible  the  operation  of  flying 
boats  and  shipping.  I  deprecate  any  operational  develop- 
ments tending  to  differentiate  flying  boats  from  shipping, 
especially  over  open-sea  routes,  by  such  provisions  as  sep- 
arate customs  arrangements,  separate  radio  frequencies, 
and  the  like.  In  my  own  attempts  at  trans-Atlantic  flying, 
I  tried  to  operate  exactly  as  if  I  were  merely  a  high-speed 
ship  and  met  with  extremely  successful  results. 

There  remains  to  be  considered  the  much  more  northerly 
route  by  way  of  Greenland  and  Iceland.  On  the  Plymouth- 
New  York  run  this  adds  very  appreciably  to  the  total  dis- 
tance. On  the  other  hand,  it  has  the  advantage  of  frequent 
assisting  winds  to  the  westbound  plane  together  with  the 
possibility  of  reducing  hops  to  not  more  than  500  miles. 
For  journeys  between  German  and  Northern  Europe  to 
points  such  as  Chicago,  the  distance  is  very  materially  re- 
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duced  by  taking  this  route.  Apparently,  also,  weather  over 
this  route  is  no  worse  than  that  over  which  the  air  mail 
flies  regularly  in  this  country.  At  the  present  moment  the 
principal  disadvantage  of  this  route  is  relative  inaccessibility 
for  servicing,  supplies  and  assistance. 

The  consideration  of  the  foregoing  facts  seems  to  show 
that  the  Azores-Bermuda  route  has  not  the  unqualified  ad- 
vantages that  seem  to  be  assumed.  We  must  concede  at 
least  four  or  five  years  before  even  a  summer  service  could 
be  regularly  and  effectively  operated  over  the  North  At- 
lantic. Unquestionably,  during  this  period  bad  weather 
will  become  far  less  of  a  disadvantage  and  the  governing 
factor  will  be  the  length  of  the  hops  which,  in  turn,  will 
govern  the  payloads  that  can  be  carried. 

My  own  guess  is  that  nothing  but  purely  experimental 
flying  should  take  place  for  the  first  two  or  three  years; 
that  then  the  outward  route  should  be  by  way  of  New- 
foundland and  Ireland  and  the  return  route  by  way  of 
the  Azores  and  Newfoundland.  Later  on  as  ranges  in- 
creased, the  outward  route  should  be  the  same  and  the 
return  route  might  be  from  Ireland  to  Newfoundland 
or,  when  better  communications  have  been  established,  by 
way  of  Ireland. 
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(Continued  from  page  42) 
At  the  time  there  was  talk  of  protests  on  other  rulings  of 
the  technical  committee,  and  it  remained  to  be  seen  whether 
the  feelings  expressed  by  various  pilots  would  take  the  form 
of  actual  protests  when  the  tour  finally  terminated  at 
Detroit. 


Lancaster's  Bird,  Stinson's  Junior,  Gehlbach's  Bird, 
Schneider's  Cessna,  Median's  Great  Lakes  and  Dickson's 
Aeronca  were  scoring  in  order  below  Story  at  the  time  this 
point  was  raised. 

All  around  the  circle  the  towns  that  were  visited  agreed 
that  the  coming  of  the  Tour  planes  stimulated  interest  in 
aviation  and  made  better  airports  and  more  flying  probable. 
The  route  had  been  selected,  apparently,  with  a  view  to  pro- 
moting interest  in  several  cities  which  had  airports  that  were 
none  too  good.  It  carried  the  planes  into  the  eastern  moun- 
tains where  landing  fields  are  hard  to  make  and  even  some 
ot  the  cities  are  hard  to  find ;  and  it  was  at  these  places  that 
the  pilots  had  their  troubles. 

Around  the  Circle 

Canadian  fliers,  on  a  good  will  tour  of  their  own,  were  at 
Walkerville,  a  fifteen-mile  hop  from  Detroit,  when  we 
paused  for  luncheon  on  July  4.  Then  a  260-mile  flight 
took  us  to  LeRoy,  N.  Y.,  one  of  the  most  air-minded  small 
towns  in  the  country.  The  big  hangars  hold  an  amazing 
assortment  of  planes  and  several  gliders — for  here  Hawley 
Bowlus  runs  the  gliding  school,  while  Russell  Holderman 
manages  the  field  and  flying  school.  Donald  Woodward,  of 
Jello  fame,  is  the  answer.  He  owns  the  airport  and  is  in 
everything  else.  Mountains  of  clams,  lobsters,  'n'ev'rything 
made  the  clambake  in  the  woods  that  evening  a  red  date 
on  the  tour. 

At  Bradford,  Pa.,  they  shot  an  oil  well  for  us  to  show 
where  Doc  Kinkade  got  the  Kendall  oil  he  was  furnishing 
the  tour.   To  get  into  an  argument  with  those  Pennsyl- 
vanians,  just  suggest  that  some  other  base  for  lubricating 
(Continued  on  following  page) 
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oils  may  be  as  good  as  the  oil  they  get  out  of  "them  thar 
hills." 

At  Wheeling,  W.  Va.,  they  had  to  welcome  us  on  a  land- 
ing field  over  in  Ohio.  Among  these  hills  good  landing 
fields  are  few  and  far  apart  and  what  they  have  are  mainly 
narrow  ones  alongside  the  rivers,  like  those  the  tourists 
found  at  Pittsburgh  and  at  Wheeling,  and  like  the  one  below 
Wheeling  at  Moundsville.  Wheeling  citizens  voted  down  a 
bond  issue,  needed  to  grade  a  field  on  their  side  of  the  river, 
and  welcomed  the  tour  as  a  possible  stimulant  to  the  public 
imagination. 

If  these  citizens  would  all  take  a  cue  from  Fred  M.  King, 
their  air-minded  millionaire,  they  would  do  big  things.  Mr. 
King  owns  a  Bellanca  Airbus,  and  George  Haldeman  is  his 
personal  pilot. 

"We  were  looking  for  rough  country,  and  we  surely 
found  it,"  commented  Ray  Collins,  tour  manager,  after  the 
over-mountain  jumps  to  Huntington,  W.  Va.,  Middlesboro, 
Ky.,  and  Knoxville,  Tenn.  By  the  time  we  were  down  there 
close  to  the  Smokies,  more  than  one  pilot  had  received  the 
three  salaams  and  the  razzberry  that  were  the  rest  of  the 
crowd's  satirical  tribute  to  his  navigational  prowess. 

Stops  at  Murfreesboro's  big  airport,  and  Memphis, 
i°hoebe  Omlie's  town,  were  followed  by  landings  on  the  big 
airports  at  Birmingham  and  Montgomery,  Ala.  Luncheon 
at  Gulfport,  and  then  the  Battle  of  New  Orleans.  The 
tour  broke  the  drought  at  Shreveport  and  Houston,  and 
gave  them  a  cloudburst  at  Corpus  Christi.  Jack  Baretta 
and  his  helpers  made  the  San  Antonio  stop  a  pleasant  one. 
Then  came  the  two-day  stop  at  Fort  Worth,  while  all  the 
storm-tossed  contingents  caught  up,  and  the  tour  headed 
north  with  ten  contestants  on  the  line  when  "Pop"  Cleve- 
land called  the  seconds  and  Ray  Brown  waved  the  starting 
flag.  Kansas  City,  Lincoln  and  Omaha  were  night  stops, 
and  the  tour  planes  reached  Davenport  after  their  longest 
flying  day — hops  of  118  miles  to  St.  Joseph,  Mo.,  and  253 
miles  to  Davenport.  Akron  later  gave  them  a  chance  to  see 
lighter-than-air  stuff,  and  three  weeks  of  flying  and  banquet- 
ing and  plane  selling  ended  at  Detroit  on  the  25th. 
Eddie  Demonstrated  'Em 

Speaking  of  plane  selling,  you  should  have  seen  Eddie 
Stinson  on  this  tour.  He  was  flying  a  Stinson,  Jr.,  in 
competition,  but  gave  it  about  as  many  hours  in  demonstra- 
tion flights  as  in  the  tour  proper.  He  was  hardly  landed 
until  he  was  up  again,  with  his  cabin  full  of  business  men 
who  are  prospective  plane  buyers.  Up  1,000  feet  or  so, 
he  says  to  whoever  is  seated  beside  him,  "take  a  hold  there 
and  fly  it  yourself."  And  usually  they  do,  and  find  it  easier 
than  driving  a  car.  Eddie  was  using  the  tour  just  as  it 
should  be  used — as  a  great  sales  promotion  opportunity. 
Bill  Stout  Gets  Serious 

At  Detroit  I  had  found  William  B.  Stout  and  Ralph  Up- 
son flying  the  new  Sky  Car,  and  discussing  what  improve- 
ments could  be  made  in  it  before  it  goes  into  production 
next  spring.  Mr.  Stout  came  along  with  the  tour  as  far 
as  Columbus  and  was  always  ready  with  a  Swede  story,  a 
piano  solo  or  whistling  obbligato  to  add  to  the  post-banquet 
fun.  At  Wheeling  he  became  serious  and  made  the  best 
speech  of  the  whole  tour,  on  the  safety  of  air  transport. 
The  Official  Staff 

Major  "Jimmy"  Doolittle  as  referee  headed  the  interest- 
ing personnel  with  Manager  Collins.    "Pop"  Cleveland  was 
starter  again,  and  Ray  Brown,  assistant  starter;  Walter 
Lees,  chief  timer ;  Tom  Colby  and  Doc  Kinkade,  assistant 
(Continued  on  following  page) 
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We  have  available 
a  few  bound  volumes  of 
AERO  DIGEST 
from  January  1926  to  June  1931 

Each  volume  contains  six  issues  bound  in  a  stiff  perma- 
nent cover.  Colors,  blue  with  red  and  gold  trimming. 
These  volumes,  dating  as  far  back  as  January,  1926,  con- 
tain an  interesting  and  reliable  history  of  the  growth  of 
the  aviation  industry.  Hundreds  of  aircraft  and  engine 
descriptions,  illustrations,  outline  drawings;  commercial 
and  military  developments;  airport  and  airway  opera- 
tions; record  flights;  production  and  other  statistics; 
air  show  and  air  race  reports,  etc. 

Many  of  the  issues  are  rare  and  unobtainable  from  any 
other  source.  The  following  volumes  are  available,  sub- 
ject to  prior  sale: 

Volume 


Number  Dates  Quantity 

8  January   to   June  1926  1 

9  July  to  December  1926  2 

11  July  to  December  1927  4 

12  January   to    June  1928  5 

13  July  to  December  1928  4 

14  January   to   June  1929  5 

15  July  to  December  1929  1 

16  January   to   June  1930  5 

17  July  to  December  1930  2 

18  January   to   June  1931  6 


When  ordering,  refer  to  Volume  Num- 
ber and  enclose  check  or  money  order. 

$7.50  each 

Book  Department 

AERO  DIGEST 

220  W.  42nd  ST.,  NEW  YORK  CITY 


INTERNATIONAL  AIR  GUIDE 

The  outstanding  work  on 
International  Aviation 

in  three  languages 

English      French  German 

1200  pages,  10  by  12%  inches 
New  loose-leaf  binding,  enabling  the  reader 
to  insert  alterations  as   soon  as  they  are 
published. 

Dealing  with  all  subjects  interesting: 

PILOTS,  PASSENGERS, 
AIR  CARRIERS 

400  pages  of  Maps,  mostly  in  colors 
Air  routes  —  Itineraries  —  Operating  Com- 
panies' routes  —  Signals   and  markings  — 
Prohibited  Areas  —  Meteorology,  etc. 

THE  WORLD'S  AIRPORTS 

Classified  by  country  and   in  alphabetical 
order. 

Essential  to  all  those  interested  in  Aero- 
nautics. 

Price:  $7.50 

INTERNATIONAL  AIR  GUIDE 

2,  Rue  Des  Italiens 
PARIS,  FRANCE 


ANTI-DRAG   SPEED  RINGS 
ENGINE  NACELLES 
WHEEL  FAIRINGS 
N.A.C.A.  COWLINGS 

♦ 

AS  pioneers  in  the  art  of  streamlining  aircraft 
parts,  this  organization  has  achieved  expert- 
ness  in  the  design  and  manufacture  of  cowlings 
of  any  depth  —  wheel  pants — propeller  noses — 
motor  speed  rings — fuel  tanks — in  fact,  all  air- 
craft parts  that  require  spinning  or  hammering. 
Our  work  is  rated  the  finest,  and  all  our 
products  will  stand  the  most  critical  inspection. 
Estimates  from  your  blueprint  specifications  will 
be    given    cheerfully    and    without  obligation. 

♦ 

HILL  AIRCRAFT 
STREAMLINERS  CO. 

818  Reedy  Street  Cincinnati,  Ohio 

Many  commercial,  private  and  racing  planes  are  equipped 
with  Hill  streamlined  pants,  cowlings  and  other  metal 
parts.  A  list  of  these  planes  and  pilots  will  be  furnished 
at  your  request. 
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HEATH  ANNOUNCES 

AN  IMPROVED 

AIRPLANE 
MODEL  "LN" 
\  ,  PARASOL 

~  — i  P~  '  


t->RISE  type  balanced  ailerons 
P  — push  rod  aileron  control — 
enlarged  tail  surfaces,  all  oi 
which  make  lor  pertect  control  at 
speeds  below  the  stalling  point. 
For   23   years    Heath    has  been 


_  that 
flying 

is  that  23  years'  experience  available  to 
d  aeronautical  engineers,  splendid  new  fac- 
usiness  making  low  prices  possible. 

HEATH  STILL  LEADS 

the  new  booklets  today.    They  tell  about  the  splendid 


and  how  to  start  building  these  ships  by  the  famous  Heath  gr 


group  only  $12.00 


HEATH  AIRCRAFT 
CORPORATION 

Dept.  D  8,  NILES,  MICHIGAN 


12 


SAVINGS 

in  Airport 
Drainage 


Here  are  12  practical  savings  effected  by  using  GOHI 
Corrugated  Culverts  for  airport  drainage: 

(I)  No  breakage  in  transit.    (2)   Saving  on  haulage. 

(3)  Saving  in  handling  — no  heavy  machinery  needed. 

(4)  Saving  in  digging  smaller  ditch.  (5)  Saving  in  con- 
necting sections — no  cementing  of  joints.  (6)  Saving  in 
Labor  of  back-filling.  (7)  Saving  in  field  maintenance. 
(8)  Saving  in  culvert  upkeep— no  repairs.  (9)  Lower 
Initial  investment.    (10)  Interest  on  investment  saved. 

(II)  Saving  in  relocation  of  culverts.  (12)  Saving 
through  longer  service. 

GOHI  Culverts  last  longer  because  they  are  made  of 
rust-resisting  GOHI,  guaranteed  99.90%  pure  Iron- 
Copper  Alloy.   Write  today  for  full  details. 

GOHI  CULVERT  MANUFACTURERS,  Inc. 

NEWPORT,  KENTUCKY 


„  GOHI  , 

Corrueated 

CULVERTS 


timers ;  Frank  McKay,  operations  manager ;  E.  P.  Crocker, 
scorer,  and  Ralph  Young,  assistant  scorer. 

All  worked  hard  to  make  the  tour  a  success.  Valuable 
also  were  the  accompanying  planes  and  their  pilots:  the 
Shell  Lockheed  flown  by  Jimmy  Doolittle,  the  Cleveland 
Pneumatic  Tool  Company's  plane  flown  by  "Pop"  Cleve- 
land, the  Diesel  Waco  of  Walter  Lees,  the  Berry  Brothers 
Laird,  the  Kendall  Bellanca  flown  by  R.  E.  Drake,  the 
Wright  service  ship,  a  Stinson,  Jr.,  flown  by  Leon  Allen, 
and  the  Pratt  and  Whitney  Stearman,  Bill  Gould,  pilot,  and 
others  that  were  with  us  from  time  to  time.  These  included 
Mr.  King's  Airbus  which  George  Haldeman  tied  in  with 
the  tour  for  several  hops. 

Shreveport  had  half  a  hundred  army  planes  to  take  part 
with  the  tour  in  dedicating  the  new  municipal  field  there. 
They  were  celebrating,  too,  the  proposed  location  of  the 
Third  Attack  Wing  at  Barksdale  Field,  near  the  airport 
which  was  dedicated. 

Captain  Yancey  made  the  round  of  the  tour  as  a  pilot  of 
the  Champion  Spark  Plug  Company's  autogiro  which  was 
easily  the  hit  of  the  tour  from  the  standpoint  of  public 
interest.  The  Gee  Bee  planes  were  a  close  second,  Z.  D. 
Granville  of  Springfield  Mass.,  their  designer,  accompany- 
ing the  tour  in  a  Wasp-powered  Senior  Sportster  with 
Mrs.  Granville  in  the  passenger  cockpit.  Lowell  Bayles 
flew  the  Warner  Junior  Sportster  in  competition  and  gave 
the  crowds  some  thrills  by  his  demonstrations  of  the  bigger 
one  at  the  various  stops. 

Manager  Zach  Miller  of  101  ranch  handed  his  five-gallon 
hat  to  one  of  his  cowboys  and  climbed  into  the  autogiro 
for  a  ride  after  101  had  served  a  chuck-wagon  lunch  to 
the  tourists  at  the  Ponca  City  stop. 

From  New  Orleans  north  the  tourists  carried  rain  to 
almost  every  city  they'  visited,  Corpus  Christi  having  a 
cloudburst,  Ponca  City  another,  and  Kansas  City  a  down- 
pour of  rain  that  made  the  visibility  on  landing  almost  nil. 

On  such  a  trip  one  meets  in  all  parts  of  the  country  many 
business  men  who  are  flying  their  own  planes.  When 
Lowell  Bayles'  motor  went  haywire  in  Alabama,  it  was 
Dr.  W.  W.  Webb  of  Opelika,  Ala.,  who  offered  him  at 
once  the  engine  in  the  Waco  he  had  flown  to  Montgomery 
to  meet  the  tour.  Former  Mayor  L.  M.  Atkinson  of 
Pittsburg,  Kans.,  flew  his  own  Monosport  to  Ponca  City 
to  meet  the  tourists.  Arthur  Hargrave,  president  of  the 
City  Ice  Company  at  Kansas  City  and  of  Inland  Aviation 
Company  and  many  other  concerns,  flew  272  hours  in  the 
first  twelve  months  since  he  got  his  private  license. 

Omaha  almost  lost  its  place  on  the  schedule  until  Bernie 
Wickham,  millionaire  Council  Bluffs  aviator,  and  City 
Commissioner  Dean  Noyes  got  busy  at  the  last  moment  and 
organized  an  impromptu  reception. 


Sitka  Spruce 

Clear  selected  grain  and  inspected  to  U.  S.  Air 
Craft  Specifications.  Spars,  beams  and  rib  stock 
— all  sizes — all  lengths.  Immediate  shipments, 
express  or  freight  same  day. 

Mahogany.  Cedar,  Birch.  Spruce  Bass,  etc. 
I  '40"    1/32"    1/24"   3/64"  1/16" 

GLIDER-VERITHIN-CO-VE-CO 

1/40  in.,  3  ply.  Wt.  SY,  lbs.  per  100  f.t. 
Balsa         Birch         Ash         Walnut  Poplar 
Mahogany       Hickory       Bass      Cedar  Maple 

Write  for  Catalog  and  Price  List 

rcraft  Woods  in  the  World 

Yoho  6?  Hooker  Lumber  Co. 

244  Wing  Bldg.  Youngstown,  Ohio 


RACON  Aeroplane  Horns 

withstand  All  Weather  Conditions 


MAKE 


overall  54  Inches;  weight 
stormprooled, 


Heavy  aluminum 
lings  Tor  units, 
operate  with  9 
efficient  Public 
range  projection. 


Demountable.  Equipped 
lits.    A  super  powerful 
efficient  Public  Address  Horn  for  extreme  1 


FLYING 
SAFER 


—|FOR  AERIAL  ADVERTISING! — 

Racon's  latest  Aeroplane  Horn  makes  possible  ground  projection 
capacity  of  3  miles.  Although  the  plane  may  be  hidden  in  the 
clouds,  the  voice — or  music — can  be  heard  above  the  din  of  the 
noisiest  city  traffic — regardless  of  weather  conditions.  It  is  also 
of  inestimable  value  to  air  transport  companies. 


■frljLn  Can  Be  Heard  JCIL 

U  Wt>  Clearly  For  jttB£3m 

mW  Miies  mm 

Ntvy  Racon   horns  and  units  f^^H^TT^9B 

MASTER    ELECTRO  c°ver^d    ^  Ji'J?'  ^^Li>^ 

„„_._,.   u   Patents    Nos.    1,507,711,  ™  1 

Dynamic   Horn    Unit  1,501,032,    1,577,270,    73,-  Giant  Electro  Dynamic 

Continuous  Operating  |   917       73910       1  707  440,  Horn  Unit.  Continuous 

Capacity  6-8   Watts.  f^il  514    1  7R1  489  Operating   Capacity  7- 

Peak   Load   Capacity  I                   l,'cil,lov.  10   Watts.    Peak  Load 


Write  for  complete  description  and  price 

Racon  electric  Company,  inc. 

18  Washington  Place 

Toronto,  Canada  New  York  City  England 


OBJECT: 


JL  produce  the  finest 
group  of  men  and 
women  pilots  and  me- 
chanics in  the  country 
. .  by  using  the  newest 
equipment  approved 
by  the  Department  of 
Commerce,  and  only 
experienced  instructors. 

.  .  .  William  I.  Marsalis,  Pres. 

Chief  Instructor 


JLrivate,  Limited  Commercial  and  Transport  Pilot  Courses. 
BIRD  biplanes  used.  Complete  facilities  for  night  flying  in- 
struction. Operating  from  the  finest  field  for  training  in  the 
country — Curtiss  Airport,  Valley  Stream,  N.  Y. 

Ray  Boyer 

Instructor 

United  States  Marine  Corps  Reserve 

Harold  "Budd"  Fisher 

Instructor 

First  transcontinental  air  mail  pilot.  Flying 
for  fifteen  years.  Army  test  pilot.  Over 
4,000  hours  in  the  air. 

Frances  Harrell 

In  Charge  of  Women  Students 

Former  stunt  flyer  and  instructor  of  long 
experience. 

C.  O.  Bedford 

In  Charge  of  Ground  School 
Ground  School  Officer,  U.  S.  Air  Services, 
World  War.  In  charge  of  largest  Army  air 
school  in  the  world,  the  St.  Paul  School  of 
Aviation.  Associated  with  various  aviation 
organizations.  Instructor  of  Aerodynamics 
at  New  York  University. 

NASSAU  AIR  SERVICE 

(FLYING  SCHOOL  DIVISION) 

CURTISS  AIRPORT,  VALLEY  STREAM,  N.  Y. 

The  Nassau  Air  Service  Corporation  conducts  a  passenger  service 
at  moderate  rates;  also  a  "Fly-Yourself-Service"  for  licensed  pilots. 


IF  IT'S  A 


GASfSS 


that's  needed 

THINK  OF  


VkCTOR    MFG.    &    GASKET  CO. 

57  "50  Roosevelt  Road  ..  Chicago 
WORLD'S      LARGEST     GASKET  MANUFACTURER 


126 


Aero  Digest 


BKKBBBffifl  BOOKS  ON  AERONAUTICS 


iljlljfljiljfljlljll 


20  HRS.  40  MIN.   Amelia  Earhart  $2.50 

AIR,  MEN  AND  WINGS. 

Lloyd  George  and  James  Gilman  $3.50 

ANDREE'S  STORY.  Edited  by  the  Swedish  So- 
ciety for  Anthropology  and  Geography  $5.00 

AROUND  THE  WORLD  IN  28  DAYS. 

Linton  Wells   $3.50 

AVIATION  IN  PEACE  AND  WAR. 

Major  Gen.  Sir.  F.  H.  Svkts  $3.20 

CONQUERING  THE  AIR. 

Archibald  Williams   $2 

CONQUEST  OF  THE  AIR. 

C.  L.  M.  Brown  $1 

DICK  BYRD— AIR  EXPLORER. 

Fitthugh  Green   $1.75 

EUROPEAN  SKYWAYS.    Lowell  Thomas  $5 

FALCONS  OF  FRANCE. 

Charles  Nordhoff  and  James  Norman  Hatl..S2.S0 
FIGHTING  THE  FLYING  CIRCUS. 

Capt.  "Eddie"  Rickenbacktr ,  $1.75 

FLYING  THE  ARCTIC. 

Captain  George  H.  Wilkins  $2.50 

HEROES  OF  THE  AIR.    Chelsea  Fraeer  S3 

INDIA  BY  AIR.    Sir  Samuel  Hoar,  $2.50 

LITTLE  AMERICA.    Richard  E.  Byrd  $5.00 

PILOTS'  LUCK. 

Drawings  by   Clayton  Knight.     Excerpti  from 

stories  by  Elliott  White  Springst  Capt.  A.  Roy 

Brown:  Floyd  Gibbons;  Norman  S.  Hall.. $2.50 

PSEUDO-SECURITY.    /.  M.  Spaight  $5 

RECORD  FLIGHTS. 

Clarence  D    Chamberlin   $2.50 

SAILING  THE  SKIES.    Malcolm  Ross  $2.50 

SKYWARD.    Commander  Richard  E.  Byrd..SS.S» 

SPEED.    Frank  M.  Hawks  $2.50 

STRATEGY  AND  TACTICS  OF  AIR  FIGHT- 
ING.    Major  Oliver  Stewart  $2.25 

THE   CONQUEST   OF  THE  ATLANTIC  BY 

AIR.    Charles  Dixon  $2.50 

THE  FIRST  WORLD  FLIGHT.    As  related  to 

Lowell  Thomas  by  the  flyers  themselves  $5 

THE  FLYING  DUTCHMAN. 

A.  H.  G.  Fokker  and  Bruce  Gould  $3.00 

THE  OLD  FLYING  DAYS. 

Major  C.  C.  Turner  $7.50 

THE  RED  KNIGHT  OF  GERMANY. 

(The     story     of     Baron     Von  Richthofen). 

Floyd  Gibbons   $1 

THE  SKY'S  THE  LIMIT. 

Lt.  D.  W.  "Tommy"  Tomlinson  $3.56 

THE  THREE  MUSKETEERS  OF  THE  AIR. 

Captain   Koehl.   Major   Fitsmaurice   and  Baron 

von  Huenefeld   $3.50 

THE  WAR  IN  THE  AIR.      (3  vols.) 

Walter  Raleigh  and  H.  A.  Jones  (per  vol.). $7.50 
THE  WORLD  IN  THE  AIR. 


A  FLYING 

BOAT.    Sir  Alan  J.  Cobham  $2.50 

WINGS  OF  TOMORROW. 

Juan  de  la  Cierva  and  Don  Rose  $2.50 

WINGS  OVER  THE  WORLD. 

Joseph  Lewis  French  $1 

NAVIGATION 
AERIAL   NAVIGATION   4  METEOROLOGY. 

Lewis  A.  Yancey  (new  edition)  $4 

AIR     NAVIGATION     AND  METEROLOGY. 

Capt.  Richard  Duncan,  M.  C  $3 

AVI  CATION  BY  DEAD  RECKONING. 

Captain  Ienar  E.  Elm  $2 

LINE  OF  POSITION  BOOK. 

Litut.-Com.  P.   V.  H.   W terns  $2.50 

PILOTS  HANDBOOK  1931  $7.50 

SIMPLIFIED  TIME-CHART  OF  THE  WORLD. 

Chat.  M.  Thomas  25c 

STAR  ALTITUDE  CURVES. 

Lieut.-Com.  P.  V.  H.  Weemt  $5 

THE  NAVIGATION  OF  AIRCRAFT. 

Logan  C.  Ramsey   $4.50 

THE    NAVIGATION    OF    THE    AIR  AND 

METEOROLOGY.    Capt.  Leslie  Potter  $4 

BALLOONS  AND  AIRSHIPS 

AEROSTATICS.    E.  P.  Warner  $3.2S 

AIRSHIP  DESIGN.    Charles  P.  Burgess  $9 

BALLOON  AND  AIRSHIP  GASES. 

C.  deF.  Chandler  and  W.  S.  Dithl  $4 

FREE  AND  CAPTIVE  BALLOONS. 

R.  H.  Upson  and  C.  deF.  Chandler  $5 

PRESSURE  AIRSHIPS. 

T.  L.  Blakemore  and  W.  Watters  Papon  $8 

SCIENCE  OF  FLIGHT  AND  ITS  PRACTICAL 

APPLICATION.    Cat>t.  P.  H   Sumner  $4.25 

THE  STORY  OF  THE  AIRSHIP. 

Hunh  Allen   50c 

THE  ZEPPLINS. 

Capt.  Ernst  Lehmann  and  Howard  Mingo t.  ..$4 
DESIGN  CONSTRUCTION.  OPERATION 
AEROPLANE  CONSTRUCTION.  OPERATION 

AND  DESIGN.    /.  B.  Rathbun  $2.50 

AIRCRAFT  FLOAT  DESIGN. 

Golden  C.  Richardson.  M.  S  $5 

AIRCRAFT  PROPELLER  DESIGN. 

Fred.  W.  Wcick   $4.00 

AIRPLANE  MECHANICS'  RIGGING  HAND- 
BOOK.   R.  S.  Hartn  $3.50 

AIRPLANE  STRUCTURES. 

Alfred  S.  Niles  and  Joseph  S.  Newell  $5 

OXY-ACETYLENE    WELDERS'  HANDBOOK 

M.  S.  Hendricks   $3 

AIRPLANE  WELDING. 

/.  B.  Johnson,  M.  B  $3.50 


FOR  SALE  BY 
AERO  DIGEST 
BOOK  DEPARTMENT 

ELEMENTARY  (General) 

A  B  C  OF  AVIATION. 

Capt.       W.  Page  (new  edition)  $1 

ABC  OF  FLIGHT.    Laurence  LePage  $1.50 

ABC    OF    GLIDING   AND  SA1LFLYING. 

Major  V.  W.  Page  cloth,  $2;  paper  $1.50 

AEROBATICS.    H.  Barber  3.50 

AN    ELEMENTARY    COURSE    IN  GLIDER 

FLYING  (set  of  live)  Capt.  Arthur  La  Roe.Sl.S0 
BOOK  OF  THE  AEROPLANE. 

Capt.  J.  Laurence  Pritchard  $3 

DICTIONARY  OF  AERONAUTICAL  TERMS. 

5.  Vanier  (German,  English  and  French)  .$1.65 
ELEMENTS  OF  AVIATION. 

Virginius  Evans  Clark  $3 

ELEMENTARY  AERONAUTICS. 

Albert  P.  Thurston.  D.  Sc  $2.50 

ELEMENTARY    AERONAUTICAL  SCIENCE. 

/.  B.  Hart  and  W.  Laidler  $2.50 

ELEMENTARY  LABORATORY  AERODY- 
NAMICS.   Arthur  L.  Jordan  80c 

EVERYBODY'S  AVIATION  GUIDE 

Maj.  V.  W.  Page  $2 

EVERYMAN'S  BOOK  OF  FLYING. 

Orville  Kneen   $3.50 

GLIDERS  AND  GLIDING. 

Ralph  Stanton  Barnaby  $3.00 

HOW  TO  FLY.    Barrett  Studlev  $3 

HOW  TO  FLY  AN  AIRPLANE. 

Percival  White   $5 

IF  YOU  WANT  TO  FLY. 

Alexander  Klemin   $2.50 

MANUAL  OF  FLIGHT.    Ienar  E.  Elm  $3 

MODERN  AIRCRAFT.  Major  V.  W.  Pmge...%S 
MODERN  AIRPLANE.    Bertram  W.  Downs.. .SI 

MODERN  FLIGHT.    Cloyd  P.  Clevenger  $1 

PRACTICAL  FLIGHT  TRAINING. 

Lieut.  Barrett  Studley.  V.  S.  N  $5 

PRACTICAL  FLYING.    Byron  Q.  Jones  $3 

SIMPLIFIED  AERODYNAMICS. 

Alexander  Klemin   $3.50 

SKYCRAFT.    Augustus  Pott  $3.50 


JAPAN,     THE     AIR     MENACE     OF  THE 


STUNT  FLYING.    Capt.  Richard  Duncan.  .S2.1 

THE  AEROPLANE  SPEAKS.    H.  Barber.  .$3.50 

THE  AIRPLANE.    Frederick  Bedell  $3 

THE  ART  OF  FLYING. 

Capt.  Norman  Macmillan.  M.C..  A.F.C  $1.75 

ENGINEERING 

AIRPLANE  STRESS  ANALYSIS. 

Alexander  Klemin   $7 

ELEMENTS  OF  AEROFOIL  AND  AIR- 
SCREW THEORY.    H.  Glauert  $5.40 

FUNDAMENTALS   FOR    FLUID  DYNAMICS 
FOR  AIRCRAFT  DESIGNERS. 
Dr.  Max  M.  Munk  $8 

SIMPLE  AERODYNAMICS  AND  THE  AIR- 
PLANE.   Charles  N.  Monteith  $4.50 

ENGINES 

AEROPLANE   ENGINES    IN   THEORY  AND 

PRACTICE.     7.   B.   Rathbun  $2.50 

AIRCRAFT  ENGINE  INSTRUCTOR. 

A.  L.  Dyke   $5 

AIRCRAFT   POWER  PLANTS.     E.   T.  Jones. 

R.  Inslev.  F.  W.  Caldwell  and  R.  F.  Kohr . $4.25 
AVIATION  ENGINE  EXAMINER. 

Major  V.   W.  Paae  $3 

AUTOMOBILE    AND    AIRCRAFT  ENGINES. 

A.  W.  Judge  (Revised)  $10 

AVIATION  CHART.    Lt.  V.  W.  Page  30c 

DIESEL  AND  OIL  ENGINEERING  HAND- 
BOOK.   Julius  Rosbloom  $5 

MODERN  AVIATION  ENGINES. 

Victor  W.  Page  (2  volumes),  per  volume  $5 


Set 


MODERN  DIESEL  ENGINE  PRACTICE. 

Orville  Adams   $6.00 

THE  TESTING  OF  HIGH  SPEED  INTERNAL 
COMBUSTION  ENGINES.  A.  W.  Judge.%7.S0 
FICTION 

ABOVE  THE  BRIGHT  BLUE  SKY. 

Elliott  White  Springs  $2.50 

CONTACT.    Elliott  White  Springs  $2.50 

GODS  OF  YESTERDAY. 

James  Warner  Bellah   $2 

ON  SECRET  AIR  SERVICE. 

Lawrence  La  Tourette  Driaas  $2.00 

SKY  LARKING.    Bruce  Gould  $2.50 

THE  SONS  OF  CAIN.    /.  W.  Bellah  $2.00 

WONDER  BOOK  OF  AIRCRAFT. 

Harry  Golding,  F.R.G.S  $2.75 

HISTORICAL 
A   NARRATIVE    HISTORY    OF  AVIATION. 

John  Goldstrom   $4 

BOYS  LIFE  OF  THE  WRIGHT  BROTHERS. 


EVOLUTION  OF  THE  FLYING  MACHINE. 
Balloon:  Airship:  Aeroplane. 

Harrv  Harper   $5 

HISTORIC  AIRSHIPS. 

Rupert    Sargent-Holland   $4 


KNIGHTS  OF  THE  AIR. 

Lieut.  Lester  J.  Maitland  $3.50 

SEVEN  SKYS.    H.  F.  Guggenheim  $2.50 

SKY  HIGH. 

Eric  Hodgins  and  F.  Alexander  Mogoun.  .$2.5C 
THE  WORLD'S  WINGS. 

W.  Jefferson  Davis  $2.50 

BEGINNINGS  OF  ORGANIZED  AIR  POWER. 

/.   M.   Spaight  $7 

INSTRUMENTS 
AIRCRAFT  INSTRUMENTS. 

H.  N.  Eaton  and  Other  Specialists  $5 

MEASUREMENT  OF  FLUID  VELOCITY  AND 

PRESSURE.    /.  R.  Pannell  $4 

LANDING  FIELDS  AND  AIRWAYS 
AIRPORTS  AND  AIRWAYS.  Donald  Duke... Si 


W.  Jefferson  Davis   $10 

AIRCRAFT     AND     COMMERCE    IN  WAR. 

James  M.  Spaight  $2.25 

AIRCRAFT  LAW— MADE  PLAIN. 

George  B.  Logan,  A.  B.  L.  L.  B  $3 

AIR  POWER  AND  WAR  RIGHTS. 

/.  M.  Spaight  $10.50 

AVIATION  LAW.  Henry  G.  Hotchkiss. . .  .$7.50 
LAW  OF  AVIATION.    Rowland  W.  Fixel.. $7.50 

LAW  OF  THE  AIR.    Carl  Zollmann  $5 

THE   LAW   IN   RELATION   TO  AIRCRAFT. 

L.    A.    WingHtld.   M.C..   D.F.C..   and   R.  B. 

Sparks,  M.C  $5 

U.  S.  AVIATION  REPORTS  $10 

AVIATION  MEDICINE. 

Louis  H.  Bauer,  M.D  $7.50 


AND  GLUE.    B.  C.  Boulton  $4 

METALLURGY  OF  ALUMINUM  AND  ALU- 
MINUM ALLOYS.    Robert  J.  Anderson ...  .$10 
ENGINEERING      MATERIALS      (VOL.  I) 

FERROUS.    A.  W.  Judge  $8.50 

ENGINEERING      MATERIALS      (VOL.  II) 

Non-Ferrous  and  Organic  Material!. 

A.  W.  Judge  $7.50 

ENGINEERING     MATERIALS     (VOL.  Ill) 

Theory  and  Telling  of  Material!. 

A.  W.  Judge  $6 

METEOROLOGY 
AERONAUTICAL    METEOROLOGY,  (Reviled 

edition).    W.  R.  Gregg  $4.50 

A  CLOUD  ATLAS.    Alexander  McAdie  $1.50 

AN  ANALYSIS  OF  METEOROLOGY. 

Harold  Lewis  Kirbv   $4 

CLOUD  STUDIES.    A.  W.  Clayden,  N.  A. ...St 

FORCE  OF  THE  WIND.    Herbert  Chatley  $2 

MAN  AND  WEATHER.  Alexander  McAdie. .  .$2 
METEOROLOGY      FOR      AVIATOR  AND 

LAYMAN.    Richard  Whatham   $3 

WEATHER.  E.  E.  Free  and  Travit  Hoke.... $3 
WEATHER  AND  WHY. 

Captain  Ienar  E.  Elm  $2.50 

MODEL  AIRPLANES 
BEGINNING  TO  FLY.    Merrill  Hamburg.  .$2.50 
BUILDING  AND  FLYING  MODEL  AIRCRAFT 

Paul  Edward  Garber  $2.25 

MINIATURE  AIRCRAFT.  HOW  TO  MAKE 
AND  FLY  THEM. 

Omar  H.  Day  and  Terence  Vincent  80c 

PARACHUTES 

JUMP.    Don  Glastman   $3 

PARACHUTE.    Charles  J.  V.  Murphy  $2.50 

PHOTOGRAPHY 
AERIAL  PHOTOGRAPHS. 

Lieut.  Dache  M.  Reevet,  A.C.   $5 

AIRPLANE  PHOTOGRAPHY.  H.  B.  Ivet.A* 
APPLIED  AERIAL  PHOTOGRAPHY. 

Capt.  Ashley  C.  McKinley  $5 

POETRY 

WINGED  SHIPS.    E.  D.  Booth  $1.25 

WINGED  TRAILS.    Louis  DeJean  $1.50 

TRANSPORT  AND  COMMERCIAL  AVIATION 

AIRPLANE  TRANSPORTATION. 

James  G.  Wooley  and  Earl  W.  Hill  $3.50 

AN  INTRODUCTION  TO  THE  ECONOMICS 

OF  AIR  TRANSPORTATION. 

T.  H.  Kennedy  $2 

AVIATION:  ITS  COMMERCIAL  AND  FINAN- 
CIAL ASPECTS.    Richard  Rea  Bennett  $3 

CIVIL  AIRPORTS  AND  AIRWAYS. 

Archibald   Black   $4 

OPPORTUNITIES  IN  AVIATION. 

Walter    Hinton   $3 

PRINCIPLES  OF  TRANSPORTATION. 

E.   R.   Johnson,   Ph.D.,  Sc.D.,   G.   G.  Hubner. 

Ph.D..  and  G.   L.   Wilson,  PkJJ  $5 

THIS  AVIATION  BUSINESS. 

Ernest    W.   Dickman   $3.50 

TRANSPORT  AVIATION  (2nd  Edition). 

Archibald  Black   $5 

YEAR  BOOKS 

AIRCRAFT  YEAR  BOOK  1931  $6 

AIT.  THF.  WORLD'S  AIRCRAFT. 

1930— June   $14.75 
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Expert 
Aeronautic 
Instruction 


Practical 


Practical  Flying 

by  Major  B.  Q.  Jones,  Air  Corps,  V.  S.Army, 
formerly  Chief,  Army  Aviation  Training.  $3.00 
Time  in  the  air  is  expensive.  It  should  not  be 
wasted  by  aimless  flights  or  misdirected  effort. 
The  student  must  know  before  he  goes  up  exactly 
what  each  flight  is  to  demonstrate,  and  what  he 
will  try  to  do.  This  book  outlines  a  course  of 
instruction  that  progresses  right  up  to  the  license 
flight,  covering  taxying,  the  take-off,  climbing, 
turns]  glides,  landings,  cross  country  flying,  stalls 
and  spins,  and  every  other  maneuver  of  a  plane 
from  take-off  to  landing.  Chapters  on  planes  in- 
struments, technical  expressions  and  pilot  s  slang, 
plane  parts,  pilot's  equipment,  methods  of  plane 
inspection,  and  on  testing  the  controls  and  the 
motor  are  included. 

The  Navigation  of  Aircraft 

by  Lieut.  Logan  C.  Ramsey,  U.  S.  Navy; 
Instructor  in  Aerial  Navigation,  Pensacola  Naval 
Air  Station.    51  illustrations,  $4.50 

Covers  the  practical,  everyday  sort  of  navigation 
every  pilot  must  know.  Emphasizes  dead  reckon- 
ing, including  plotting,  course  setting,  determining 
and  correcting  for  wind  effect,  etc.,  etc.  Piloting 
and  navigation  by  aerial  astronomy  are  also  fully 
explained.  This  breadth  of  content  provides  a  bal- 
anced discussion  of  navigation  that  is  available  in 
this  book  alone.  In  addition  to  its  major  presenta- 
tion of  the  principles  and  practice  of  position 
ing  by  calculation  and  observation,  1  " 
covers  fully  maps,  instruments,  and 
compasses;  general  advice  and  equipment;  naviga- 
tional practice;  etc.;  etc. 

Airplane  Stress  Analysis 

by  Alexander  Klemin,  Director,  Daniel  Guggen- 
heim School  of  Aeronautics,  New  York  University. 
105  illustrations,  $7.00 

In  this  introductory  treatise,  Professor  Klemin 
shows  step  by  step  how  to  make  all  the  calcula- 
tions in  the  airplane  stress  analysis  required  by 
the  Department  of  Commerce.  The  book  is  in- 
tensely practical— each  point  is  explained  with  the 
utmost  clearness  and  simplicity.  To  show  the 
reader  just  how  the  calculations  are  made  in  actual 
practice,  Professor  Klemin  takes  an  airplane  of 
average  characteristics  and  goes  through  the  com- 
plete stress  analysis,  giving  full  examples  of  all 
the  computations  required.  A  preliminary  review 
explains  the  principles  of  applied  mechanics  in- 
volved. In  addition,  in  concise,  easily  usable  form, 
data  on  materials  of  aircraft  construction  to  which 
the  calculator  must  frequently  refer,  are  assembled 
for  convenient  reference.  Tables  giving  the  stress 
data  constantly  needed  by  engineers  on  steel,  wood, 
tubing,  hard  wire,  steel  cable,  tie-rods,  rivets, 
bolts,  wheels,  tail-loads,  etc.,  are  included. 


Simple  Aerodynamics 
and  the  Airplane 


Approved 


Airplane  Mechanics 
Rigging  Handbook 


by  Charles  N.  Monteith,  Chief  Engineer, 
Boeing  Airplane  Co.;  3rd  edition  revised  by 
Colonel  C.  C.  Carter,  U.  S.  Military  Academy, 
West  Point.    211  illustrations,  $4.50 

This  is  the  famous  book  used  by  the  cadets  at 
West  Point  and  in  classes  in  over  70  other  leading 
schools  and  colleges.  It  is  known  as  the  founda- 
tion manual  of  the  industry  to  thousands  of  pilots, 
mechanics,  flying  and  ground  school  students,  and 
others.  Its  many  illustrations  and  full  explanations 
account  for  its  wide  use  by  individuals  for  home 
study.  It  makes  everything  perfectly  clear  about 
airplanes;  flight;  engine  principles;  design  factors; 
characteristics  and  types  of  airfoils;  parasite  re- 
sistance; component  parts  of  an  airplane;  stability 
attainment;  control  surfaces;  the  propeller;  air- 
plane performance;  dynamic  loads;  maneuverability 
and  controllability;  structural  considerations;  etc. 


Aeronautical  Meteorology 

by  Willis  Ray  Gregg,  Principal  Meterologist; 
In  Charge  of  Aeronautic  Activities,  U.  S.  Weather 
Bureau.    126  illustrations,  $4.50 

Here  is  the  most  authoritative,  complete  and  help- 
ful book  ever  published  on  the  air  and  its  move- 
ments, and  the  weather,  and  on  their  effects  on 
aircraft  and  on  aerial  transportation  in  general.  It 
contains  up-to-the-minute  information  on  such 
vital  topics  as  Fog,  Ceiling  and  Visibility,  Airship 
Meteorology,  Ice  Formation  on  Aircraft,  the 
Weatner  Bureau  Airway  Service,  etc.  In  addition, 
local  forecasting,  reading  weather  maps  at  a  glance, 
pressure  "lows"  and  "highs,"  and  complete  data 
on  winds,  storms,  clouds,  and  the  like,  are  in- 
cluded. It  covers  completely  just  what  everybody 
connected  with  aviation  ought  to  know  about  the 
atmosphere  and  weather. 


Aircraft  Power  Plants 

by  E.  T.  Jones,  formerly  Chief  Engineer,  Wright 
Aeronautical  Corp.,  and  other  experts.  104  illus- 
trations, $4.25 

For  students,  mechanics,  pilots,  and  executives, 
complete  information  on  engine  principles;  a  frank 
discussion  of  their  favorable  and  unfavorable  fea- 
tures; the  performance  characteristics  that  may  be 
expected;  and  a  description  of  engine 
Explains  and  compares  the  various  k 


is  carefully  pointed  out,  with  practical  notes  on 
operating^  features.^  Covers  functions  and  types; 
heat  engines;  engine  performance;  engine  types; 
accessories^  fuels  and  lubrication;  radiators,  fuel 
tanks  and  lines;  superchargers;  propellers;  etc 


by  R.  S.  Hartz,  formerly  Lieut.  Colonel,  Air 
Corps,  U.  S.  Army;  and  E.  E.  Hall,  Lieut.  Air 
Corps  Res.    104  illustrations,  $3.50 

Covers  fully  rigging,  maintenance,  inspection  and 
repair,  telling  how  to  get  an  airplane  into  safe 
flying  condition  and  how  to  keep  it  that  way. 
Section  headings  include:  handling  and  dismantling 


rig- 


ging steps;  truing  up  the  fuselage,  1 
tion,  and  the  wings;  adjusting  the  angles  of  inci- 
dence and  dihedral;  overall  adjustments;  spars 
and  struts;  splicing  and  fitting;  controls  and  ad- 
justments for  instability;  practical  hints  for  rig- 
gers; inspection;  installing  and  correction  of  com- 
passes; fabric;  wood  and  glue;  metal  parts;  wire; 
dopes  and  doping;  etc. 

Aircraft  Instruments 

by  H.  N.  Eaton,  and  other  experts  of  the  Aero- 
nautic Instrument  Section,  U.  S.  Bureau  of  Stand- 
ards.   68  illustrations,  $5.00 

For  mechanics,  pilots,  designers,  instrument  manu- 
facturers and  executives  of  air  transport  companies. 
It  is  the  only  complete  book  of  its  kind  in  America. 
Describes  more  than  175  types  and  makes  of  air- 
craft instruments.  Gives  not  merely  a  mechanical 
explanation  of  each  instrument  but  also  a  summary 
of  the  principles  upon  which  it  operates.  Provides 
practical  information  on  installation  and  mainte- 
nance of  instruments  which  will  prove  particularly 
helpful  to  airplane  mechanics.  Covers  altitude, 
attitude,  air-speed,  and  engine  revolution  indica- 
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and  radiator 


Our  Standard  Guarantee 

You  order  with  the  privilege  of  examination 
before  purchase.  Payment  is  not  due  until 
five  days  after  a  book  has  been  delivered; 
you  may  return  it  within  that  period  for 
credit  if  you  find  it  unsatisfactory. 

Monthly  Payment  Option 

If  your  order  amounts  to  $5.00  or  over,  you 
may,  if  you  prefer,  take  advantage  of  our 
monthly  payment  terms.  Under  this  plan 
you  send  us  each  month  a  payment  which 
will  vary  with  the  amount  of  your  order, 
but  will  not  be  less  than  $2.50.  plus  on  each 
payment  a  uniform  service  charge  of  10c; 
so  that  your  entire  account  will  be  paid  up 
within  six  months  from  the  date  of  your 
purchase.  Check  in  the  space  provided  in 
the  coupon  if  you  prefer  to  divide  your 
payment  in  this  way. 
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Send  me,  on  your  guaranteed  satisfaction  basis,  the  books  I  have  checked 
in  the  section  to  the  right,  billing  me  at  the  prices  shown. 

□  Check  here  to  use  our  monthly  payment  plan. 
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nd  cash,  plus  25c  per  book  for  shipping. 


Jones,  B.  Q.,  Practical  Flying  $3.00 

Monteith-Carter,  Simple  Aerodynamics   4.50 

Hartz-Hall,  Mechanics  Rigging  Handbook   3.50 

Ramsey,  Navigation  of  Aircraft   4.50 

Gregg,  Aeronautical  Meteorology   4.50 

Eaton,  Aircraft  Instruments    5, 

Klemin,  Airplane  Stress  Analysis   7.00 

Jones,  E.  T.,  Aircraft  Power  Plants   4.25 
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ARCHITECTURAL  PRINCIPLES  APPLIED 
TO  AIRPORT  DESIGN  i 

(Continued  fram  page  36) 
these.    It  is  an  attempt  to  idealize  the  whole  scheme,  to 
unify,  simplify  and  make  orderly  all  the  complex  require- 
ments of  the  airport. 

Of  course,  the  picture  I  have  given  here  of  the  problem 
of  the  airport  is  based  upon  our  present  conception,  which 
is,  after  all,  not  much  further  advanced  than  thinking  of  the 
airport  as  something  similar  to  a  railroad  station.  What 
it  will  be  in  the  future  is  impossible  to  predict,  for  we  must 
advance  by  degrees.  It  is  certain,  though,  that  in  the  light 
of  the  experience  we  have  had  with  railroad  stations,  we 
can  predict  that  every  airport  will  be  a  brand  new  problem 
with  new  conditions  to  solve  and  new  technical  advances 
to  be  used.  Therefore,  to  attempt  to  develop  fixed  stand- 
ards for  design  is  a  waste  of  energy.  New  technical  facts 
will  always  be  developed  by  engineers,  and  architects 
should  be  called  in  to  coordinate  and  humanize  them. 

Since  we  must  admit  that  one  of  the  grandest  achieve- 
ments of  the  human  race  is  its  newly  acquired  power  to 
fly,  then  no  airport  is  worthy  of  its  existence  if  it  does 
not  express  in  its  form  the  poetry  of  this  great  event. 
The  railroad  stations  in  our  great  cities  have  become  the 
symbolic  gates  to  distant  lands,  and  the  designs,  good  or 
bad,  made  by  architects  have  tried  to  embody  this  thought 
in  the  entrance  and  in  the  majesty  of  the  waiting  rooms. 
But  what  about  the  airport  ?  Will  it  not  in  the  future  have 
a  greater  significance  to  the  community,  a  greater  thought 
to  express  and  so  call  for  grander  architectural  poetry 
than  has  ever  been  built  for  railroad  terminals?  It  will,  if 
by  that  time  we  have  not  allowed  the  mechanical  toys  we 
have  built  to  crush  out  the  poetry  from  our  souls.  There 
are  danger  marks  on  the  horizon  now.  There  are  some 
who  claim  that  to  solve  function  is  all  that  is  necessary. 
There  are  others  who  say  that  the  days  of  story-telling  in 
architecture  are  over,  that  all  buildings  have  essentially  be- 
come machines — cold,  inhuman,  efficient,  doing  their  work 
with  precision  and  speed.    Let  us  hope,  though,  that  the 


builders  of  airports  will  have  a  bigger  vision  than  this,  that 
engineers  will  realize  that  with  human  beings  there  is  a 
spirit  as  well  as  body  that  must  be  satisfied.  And  that  they 
will  be  willing  to  cooperate  with  architects  to  make  these 
places  of  embarkation  into  the  skies  worthy  of  the  great 
science  of  aviation. 

(The  foregoing  article  is  from  a  paper  prepared  for  the 
annual  convention  of  American  Society  of  Mechanical  En- 
gineers, Aeronautic  Division.) 

AIRCRAFT  FINISHES 

(Continued  from  page  49) 
they  tend  to  induce  early  film  failures. 

Brushing  is  done  in  the  open  room  while  spraying  is 
done  in  the  spray  booths.  These  booths  are  well  lighted 
and  well  ventilated.  The  Stearman  company  does  every-  I 
thing  possible  to  make  the  workman's  labor  in  the  dope 
room  pleasant,  providing  plenty  of  light  and  fresh  air. 
While  the  solvents  of  the  present  day  dope  are  not  poison- 
ous, they  do  at  times  attack  the  mucous  membranes  of 
the  workmen  and  cause  them  much  discomfort  from  sneez- 
ing and  coughing.  This  is  a  condition  practically  unknown 
in  this  plant.  At  one  time  milk  was  given  to  the  workmen 
but  that  was  at  the  old  plant  where  conditions  were  not  as 
favorable  as  they  are  at  the  new  one. 

While  "trick"  colors  or  designs  are  not  to  be  desired,  it  j 
is  a  fact  that  much  can  be  done  in  the  way  of  color  com-  I 
binations.  Several  companies  have  hit  upon  novel  designs 
which  might  be  called  "neat  but  not  gaudy."  Colors  should 
be  chosen  for  their  visibility  for  airplanes.  There  are  cer-  |l 
tain  shades  that  act  as  camouflaging  in  the  air  and  make 
considerable  worry  for  the  pilot  of  that  craft  as  well  as 
pilots  of  other  planes  who  might  be  aware  of  the  fact  that 
a  ship  was  near  them  and  yet  be  unable  to  see  it.  Greens, 
blues,  and  reds  are  very  good  shades.  Aluminum  is  an  I 
extremely  hard  color  to  see,  especially  if  the  other  ship 
is  between  the  sun  and  the  airplane  coated  with  aluminum. 
An  art  department  within  the  sales  organization  of  an  air-  J 
craft  company  is  highly  desirable  in  working  out  effective  i 
color  combinations. 


FLYING  SCHOOLS 


$9.00  per  inch.         Payable  in  advance. 


EAGLE  AIRWAYS 

Hinckley,  IllinoU 
10  Miles  West  of  Chicago 


courses  wlthla  the  rsscb  of  every 
Id  learning  to  fly.  Equipped  for 
Equipment.  Trlniport  Pilots.  I 
Dealers  for  Curtlss- Wrleht  galea 
for  free  Information. 


Ltd. 


MARION    McKEEN  AERONAUTICS, 

School   of  Aeronautics 
WACO  DEALER 

Modern  up-to-the-minute  method  of  teaching.  Grade 
system,  stipulated  courses.  Nothing  omitted.  Nothing 
repealed  unnecessarily.  NEW  WACO  PLANES  USED 
EXCLUSIVELY,     TEACHING    TO   A  STANDARD 

NOT  — 


Angeles  Airport.  Inglewood,  Calif. 


AERONAUTICAL  ENGINEERING 

DEGREE  IN  2  YEARS 


Save  time  and  money  by  taking  the  Tri-State  College  course 
Aeronautical  Engineering,  108  weeks.  Bachelor  of  Science 
Dree.     Graduates   In   Mechanical  Engineerli 


Thorough 

Flying" 


all  fundamental 


COLLEGE  AVENUE 


offered  In  Civil.  Electrleal, 
Also  Business  Administra- 
te) tuition  low.  Those  wht 
Graduates  successful. 

ANGOLA,  IND. 


TRI-STATE  COLLEGE 


—FLYING  BOAT- 
INSTRUCTION 
SOLO  FLYING 
SPECIAL  CHARTER  FLIGHTS 

Raritan  Flying  Service 

Keyport,  N.  J. 


NORTHEASTERN 
AIR  SERVICE,  Inc. 

BRIDGEPORT  AIRPORT 


STRATFORD         -         -  CONN. 

Complete  flying  courses  at  new 
low  rates.  Equipped  for  night 
flying.  New  production  planes 
for  land  or  water.  Sixty  miles 
from  New  York. 

Dealers — Buhl,  Great  Lakes,  Barling 
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BUYERS'  DIRECTORY 


$9.00  per  inch.  Payable  in  advance. 


IDENTIFICATION  WRISTLETS 


Made  in  Sterling  Silver  $2.50  Each 
Gold-Filled  $5.00  Each 
Engraving  2c  Per  Letter 
Emblems  for  Flying  Schools  and  Clubs 
ALL  SORTS        MEDALS       ALL  SPORTS 

JOHNSON  CO. 

352  W.  13th  St.  "Wing  Building"  New  York 

Write  for  Catalog  "E" 


SELL  AIRPLANES 

We  Supply  the  Airplane 

Flying  experience  not  necessary  but  must  have 
faith  in  aviation.  One  representative  in  each 
state,  capable  of  appointing  sub-dealers. 

OUR  NEW  MODEL  "D" 

Will  be  the  sensation  of  the  aircraft  industry 
Better  and  Cheaper 


"All  metal  but  the  tires" 


There  are  some  rare  bargains  in  planes, 
motors  and  equipment  advertised  for 
sale  on  this  page.  However,  if  the  item 
you  want  to  buy  is  not  advertised  here 
or  elsewhere  in  the  magazine,  write  to 
the  Information  Clerk,  Aero  Digest, 
and  he'll  try  to  locate  it  for  you. 


FOR  SALE 

I— Viking  "Kittyhawlc"  Kinner  Biplane. $1750 
I— Viking  "Kittyhawk"  Kinner  Biplane. $2250 

I— Aeronca— C-2  $  500 

I— Savoia  Marchetti— K-5  Kinner  $3500 

SKYWAYS,  INC.,  Cleveland  Airport 


ARRIGO  BALBONI 
AIRPLANE  SUPPLIES 


I  HAVE  IT.  BEST  DOPE—  $1.25  per  Oal.  D 
CHEAP. 

1543-45  Riverside  Drive,  Los  Angeles,  Cam. 


SELECTED  CLEAR  AERO 

SPRUCE 

FOR  QUICK  SHIPMENT  FROM  CHICAGO 
ROUGH   OR   FINISHED  TO  EXACT 
SIZE  FOR  TOUR  PLANE  OR  GLIDER 

Lowest  Wholesale  Prices 
PIKE-DIAL  LUMBER  CO. 

Phone  Canal  0049     CHICAGO      2251  So.  Loomli  8t 


AERONAUTICA 

The  monthly  International  Illustrated  Review 
Official  publication  of  the  pilots  of  Italy 
The  richest  and  largest  aeronautical  publication.  Every 


Aeronautica,   Via   Gesu   N.   C.   Milan o,  Italic 


BARGAINS  IN  PLANES 
AND  MOTORS 

1  OX-5  Waco  10,  perfect  condition, 
licensed,  $690.  1  new  Curtiss  Robin, 
OX-5,  licensed,  $1190.  1  Aeronca 
C-2,  brand  new,  original  crate, 
licensable  less  motor,  $450  and  with 
factory  rebuilt  motor,  $800.  1 
Aeronca  C-2  slighly  used,  perfect 
condition,  licensed,  $600.  1  NB-3 
Barling,  unlicensed  but  guaranteed 
less  than  50  hours,  Le-Blond  recon- 
structed motor,  $750.  1  new  45  h.p.- 
Szekely  engine  in  original  crate, 
latest  type,  $440,  3  brand  new  Cur- 
tiss OX-5s— $225.  2  completely  re- 
built 100  h.p.  Curtiss  OXX-6s,  $165. 
1  completely  rebuilt  model  "A,"  150 
h.p.  Hisso,  block-tested,  $185.  1  of 
the  same  but  model  "I,"  $220.  1  of 
the  same  but  model  "E,"  $235.  1 
OX-5  Clipwing  Standard,  new,  $325. 

NICHOLAS-BEAZLEY 
AIRPLANE  CO.,  Inc. 

MARSHALL  MISSOURI 


LIBERTY  12 

MOTORS  —  PARTS 

For  Export  and  Domestic  Use 


Burbank  2009 
WACOS  In  private  and  commercial 
use  than  any  other  American  make. 

ROY  T.  MINOR 

CALIFORNIA  DISTRIBUTOR 


ill  miterlilc  (or  ilrplan 


work   In  charge 


In  automotive  engineering  and 


supervision  of 


NEW  YORK  TESTING  LABORATORIES 
SI  WASHINGTON  ST.  NEW  YORK  CITY 

L-    R     SEIDELL.    Mgr.  Director 
Member  Aeronautical  Chamber  of  Commerce 


CYCLOMOTOR 


Government 
rating,  22%  h.p. 
R.P.M  Lightest 


market.  Weight 
with  66"  pro- 
peller, 60  lbs.     List  price, 
*    7.50   F.O.B.   Lou  An- 
propeller.  Can 


CYCLOPLANE  CO.,  Ltd. 


DEALERS  WANTED 

For  Northern  New  Jersey  and 
Other  Territory 

WRITE 

New  York  Aircraft  Distributors,  Inc. 
Floyd   Fennett   Field  Brooklyn.   New  York 


N.  A.  C.  A.  COWLINGS 
WHEEL  PANTS 
SPEED  RINGS 

Manufacturer!  ol  Metal  Specialties  lor  20  Yean 

HILL  AIRCRAFT  STREAMLINERS  CO. 
818-822  Reedy  St.  Cincinnati,  OKio. 


BARGAINS  !  !  ! 

$100,000  worth  new  and  used  Licensed  Air- 
planes, Motors,  Parachutes.  Wood  and  Steel 
Propellers;  Parts  for  J-5,  Wasp.  Kinner,  Velie, 
Cirrus,  Siemens  Motors  at  tremendous  dis- 
counts. Write  for  our  free  monthly  bulletin 

AERO  BROKERAGE  SERVICE  CO. 

Los  Angeles  Airport  Inglewood,  Calif. 


Phenix  Clear  Nitrate  Dopes 

CI.ar-  JI.20  per  pal.  In  50  gal.  barren 
—  IJ-25  per  gal.   In  30  gal.  barrels 
_,     —$1.50  p.r  gal.  In  5  gal.  boxed  cans 
Pigmented  —  $2.20  per  gal.  In  S  gal.  boxed  tan 

If11?"-  JJlu"'  M«oon,  Green.  Cream.  Khaki.  Aluminum. 
Black.  White.  Immediate  shipments,  fresh,  high  grade 
PHENIX  AIRCRAFT  PRODUCTS  CO. 
WUliamaville,  N.  Y. 


DR.  MAX  M.  MUNK 

Consulting  Aeronautical  Engineer 


Structural  and  Aerodynamical 
Experiments  and  Analyses 
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CLASSIFIED  ADVERTISEMENTS 

Rates:  10c  per  word;  $2.50  minimum;  payable  in  advance. 


POSITIONS  WANTED 


GRADUATE  Aviation  Institute  U.  S.  A.,  27  years 
of  age,  good  education,  married.  Desire  good 
aviation  connection.  Best  references.  J.  D.  Gib- 
son,  2340  E.  Houston  St.,  San  Antonio  Texas. 
LIMITED  COMMERCIAL  PILOT,  graduate 
Parks  Air  College  June  1930,  over  70  hours.  Ex- 
cellent recommendation  from  Parks.  Will  go  any- 
where.   Peter  E.  Johnston,  Milan,  Michigan. 


AVIATION  INSTITUTE  GRADUATE,  26,  mar- 
ried, desires  position,  good  character,  can  give 
references.  No  solo  hours.  Have  3  children.  Mel- 
vin  Standish,  Box  42,  Miles  City,  Montana. 


AIRPLANE  &  ENGINE  MECHANIC,  25,  gov- 
ernment approved  school  training,  experienced 
latest  types  motors.  Wants  position  with  airport 
or  factory,  willing  to  start  as  helper.  Will  go  anv- 
where.  Nathan  Ravin,  1772  E.  172nd  St.,  Bronx, 

New  York.  

AERIAL  PHOTOGRAPHER,  old  timer,  850  hours 
in  the  air  on  photographic  work,  now  with  leading 
organization  in  U.  S.  Wishes  connection  with  well 
established  concern.   Exceptionally  good  references. 

AERO  DIGEST,  Box  1180.  

POSITION  WANTED:  Transport  Pilot,  1A  rating. 
300  hours  in  single  engine  open  and  cabin  planes. 
Cross  country  and  barnstorming  experience.  In- 
terested in  South  America.   M.  H.  Copp,  386  W. 

Hazel  tine,  Kenmore,  N.  Y.  

AERONAUTICAL  DRAFTSMAN— Five  years  ex- 
perience plus  four  of  shop  supervision  covering 
wide  variety  of  experimental  and  maintenance 
work.  V.  Davenport,  R.F.D.  1,  Ignacio,  Colorado. 
PRIVATE  PILOT  wishes  position.  Main  objective, 
air  hours.  No  salary  desired.  Speak  German  and 
English  fluently.  Adolph  Kostner,  128  South 
Durand  Place,  Irvington,  New  Jersey. 

PILOT — 22,  unmarried,  good  character,  references. 
Over  700  hours  cross  country  and  barnstorming. 
Will  go  anywhere.    Box  1187,  AERO  DIGEST. 

L.  C.  PILOT,  144  hours,  desires  connection.  Will 
fly  any  plane,  any  time,  in  any  land.  Excellent 
record.  G.  Massey,  537  East  Nash  St.,  Wilson, 
North  Carolina. 

PILOT,  220  hours  certified  time,  100  hours  experi- 
ence in  high  altitudes.  Unlicensed;  wishes  any  type 
of  flying  position  to  secure  transport.  Wayne  B. 
Slack,  Whitesville,  New  York. 


YOUNG  MAN,  age  19,  of  good  character,  desires 
work  that  will  give  flight  training  and  small  salary. 
Willing  to  learn,  do  parachute  jumps,  etc.  Go 
anywhere.  D.  Schwarz,  1117  Westchester  Ave., 
Bronx,  N.  Y. 

YOUNG  MAN,  single,  22,  with  167  flying  hours; 
never  tried  for  license.  Desires  any  kind  of  flying 
Job.  Frank  Gullege,  Monroe,  North  Carolina. 

LICENSED  ENGINE  MECHANIC,  15  years  Iab- 
oratory  and  field  experience  with  major  corpora- 
tions. Good  test  pilot.  Former  executive  of  sales 
and  service.  Married.  Desires  proposition,  salary 
secondary.    AERO  DIGEST,  Box  1189. 

GIRL  PILOT:  Eighteen  in  January,  40  hours 
solo,  private  license,  wishes  any  type  job,  flying, 
wing-walking,  parachute  jumping.  Salary:  air 
hours  and  $10  per  week.  Free  to  travel.  Barbara 
Poole,  c/o  Mrs.  A.  Sabin,  297  East  10th  Street, 
New  York,  N.  Y. 

TRANSPORT  PILOT,  2000  hours,  A.  &  E.  me- 
chanic,  experienced  in  all  lines.  Married.  Best 
work  and  character  references.    AERO  DIGEST, 


TRANSPORT  PILOT:  5  years  experience  teaching 
air,  ground,  radio  courses,  selling,  demonstrating. 
Desires  connection  with  opportunity  where  hard 
future.  American,  married.  Go 
Vogel,  37  Breeze  Ave- 


work  will 

anywhere.  Write  Pilot 
nue,  Venice,  Calif. 


LIMITED  COMMERCIAL  PILOT,  Frenchman 
cross  country  and  passenger  hopping  experience'. 
*£ZVe  °Wrer  Z?nn£r*"m  Preferred,  but  consider 
WW  ?n.h  «.e  2t  Hts  I,20  hours-  R-  Lessard,  109 
West  111th  St.,  New  York  City. 


TRANSPORT  PILOT  desires  position  with  indi- 
vidual, school  or  club,  325  hours.  Clean  record. 
Hold  both  airplane  and  engine  mechanic's  license. 
Can  go  anywhere.  Salary  secondary.  Jack  A. 
Berke,  220  Alta  Ave.,  San  Antonio,  Texas. 
YOUNG  MAN,  good  character  desires  work  that 
will  lead  to  aircraft  engineer.  At  present  studying 
aircraft  design  and  drafting.  Had  two  years  on 
W  &  S  Turrett  lathe.  Five  years  radio  work. 
Salary   secondary.    V.    C.    LeBaron,    423    8th  St., 

Beloit,  Wise.  

YOUNG  MAN  desires  position  with  airplane  con- 
cern in  experimental  department.  Six  years  ex- 
perience in  experimental  work.  Experienced  in 
building  gliders  and  airplanes  and  old  or  modern 
type  model  airplanes.  Also  interested  in  forming 
model  airplane  concern.  Will  accept  position  with 
reliable  model  company  as  salesman.  Believes  in 
science  and  scientific  methods.  A  willing  worker, 
at  present  employed.  Will  go  anywhere;  single; 
doesn't  drink  or  smoke.  Best  of  references  as  to 
character  and  ability.  Will  accept  any  cf  the 
above  positions,  providing  there  is  future  advance- 
ment under  reasonable  terms,  or  reasonable  weekly 
salary.  If  interested,  write  or  phone  Walter  J. 
Balchunas,  c  o  Charles  Weiss,  West  Lake  Avenue, 
R.F.D.  2,  Rahway,  New  Jersey.  Phone 


M. 


LICENSED  A.  &  E.  MECHANIC,  6  years  Army 
and  commercial  experience.  Graduate  Air  Corps 
Technical  School.  Qualified  engine  mechanic,  field 
welder,  splicer,  rigger,  inspector.  A-l  references. 
A.  G.  Breton,  367  Beech  Street  Manchester,  N.  H. 
YOUNG  MAN:  Thorough  education,  27,  wishes 
position  in  aeronautical  industry.  Curtiss  student; 
several  years  commercial  business  experience.  Pre- 
ferably in  or  around  New  York  City.  Excellent 
references.     Write  Aero  Digest,  Box  1196. 


TRANSPORT  PILOT:  Age  24,  graduate  approved 
school;  300  hours,  open  and  closed,  night  flying  and 
instruction  experience.  Experience  as  dispatcher, 
acting  as  -  reserve  pilot  on  mail  run.  Pilot,  37 
Hampden  St.,  Swampscott,  Mass. 

Air  College, 
nywhere  and 

wore  lor  small  pay.  txperience  on  open  and 
closed  jobs.  Clean  record,  references.  Brooks  L. 
McElroy,  24  Williams  Ave.,  Jersey  City,  N.  J. 
NAVAL  AVIATOR;  private  pilot,  desires  connect 
company  or  individual  who  can  use  services.  No 
crackups;  flown  many  types.  Moderate  salary  or 
small  salary  and  commission.  Best  references;  go 
anywhere  R.  E.  Waller,  248  Boulevard,  Has- 
brouck  Heights,  New  Jersey. 


stress  analysis   and   production.  '  Can 
.  "A  references.  Go  anywhere.  AERO  DIGEST, 


Box  1197 


LICENSED  PILOT  AND  MECHANIC,  3,000 
lours,  line,  night  flying,  student  instruction,  test 
work,  acrobatic  flying.  Have  flown  in  Mexico. 
Sales  experience.  Good  record  backed  by  good 
Will  go  anywhere.    AERO  DIGEST, 


references. 
Box  1194. 


St.,  Zan 


'ille,  Ohio 


G.  M. 


CANADIAN  COMMERCIAL  PILOT  and  air  en- 
gineer; 1500  hours,  army  trained.  Experience  sea 
and  land  planes.  War  pilot  R.F.C.  1914-19.  Flying 
England,  France  and  U.  S.  A.  Barnstorming.  Go 
anywhere.  E.  R.  Gunner,  Fernie,  B.  C. 
L.  C.  PILOT  desires  position.  Age  19;  over  one 
hundred  hours;  experienced  on  both  open  and 
cabin.  Clean  rcord.  Best  reference.  George  Mc 
Carthy,  1219  N.  Vista  Ave.,  Janesville,  Wisconsin. 
YOUNG  MAN,  22.  desires  job  as  apprentice  me- 
chanic.      Graduate    of    approved    school.  High 

(. letter  of  recommend  " 
uel  Curry/fi-oyrTeAn" 
PRIVATE  PILOT-23.  varied  experience,  good 
knowledge  airplanes  and  engines,  desires  job  to 
gam  experience.  Working  for  transport  license. 
Nara,  7  Glen  Road,  Crestwood.  N  Y 
LICENSED  PILOT-26,  single,  over  100  hours  on 
open  and  closed  ships  including  cross  country 
Will  accept  anything  connected  with  aviation. 
Michael    Jaffin,    617    Washington    Blvd.,  Kansas 


LIMITED  COMMERCIAL  PILOT,  A  &  E  license 
wants    position    as    pilot    or    mechanic    or  both 

Radio   operate,     Co   anywhere.    J.   A.   Hoy,    Box       DIGEST.   Box  Use! 


Myers,  Florida. 


CHUTE  JUMPER,  wing  walker.  19.  desires  con" 
nection  as  ladder  performer,  etc..  but  will  consider 
any    aviation    proposition    with    look    to  future, 
school  education.      Willing  worker.  AERO 


TRANSPORT  PILOT,  4800  ho. 

plan  for  making  splendid  profits  touring  United 
States  doing  special  aviation  work.  Opportunity 
,Z  °ZT.°t  Sti"SZn  J"7ior  °r  similar  "plane,  or 
for  student  to  purchase  plane  and  get  finest  train- 
ing  possible  and  realize  a  ood  profit  at  the  <t»m» 
time.  AERO  DIGEST,  Box  1193 


TRANSPORT  PILOT-510  certified  hours.  Gradu- 
ate  Brooks  and  Kelly  Fields;  2V,  years  in  Army 
Air  Corps;  24  years  old.  Will  consider  anything. 
Mississippi6  ferences-  Huds°n  Chadwick,  Jackson, 
YOUNG  MAN,  19,  wants  position  connected  with 
aviation.  High  school  graduate.  Good  knowledge 
--- -nautics.  Handy  man  any  place.  Go  anv- 
Aueust  Mietz.  Manfred,  N.  D. 


TRANSPORT  PILOT,  Army  trained,  8  years, 
1,600  hours.  Clean  record,  good  general  experience. 
Barnstormed  last  year  with  Clyde  Pangborn. 
Single;  age  30;  go  anywhere.  R.  L.  Baumgardner, 
Fort  Stockton,  Texas. 


single,  23,  no  tobacco  or  bad  habits,  desires 
position  with  future  at  factory  or  airport.  Adolph 
Liechty,  Berne,  Indiana. 

MECHANIC,  OPERATIONS  and  Publicity  man- 
ager desires  connection  with  live  bunch  with  sev- 
eral planes  who  are  going  south  this  fall.  Write 
R.  D.  Adams,  2293  Bellfield  Ave.,  Cleveland 
Heights,  Ohio. 

TRANSPORT  PILOT— A  and  E  licensed  mechanic 
desires  position  with  established  firm  as  pilot  or 
co-pilot.  Excellent  references  as  to  character  and 
ability.  Age  24,  married.  Ross  E.  Dye,  1251  Bow- 
man Ave.,  Olympia,  Washington. 

LIGHT  PLANES  FOR  SALE 


TUBBS  "Little  Major"  Sportsters;  all-metal  can- 
tilever monoplanes,  one  and  two-place,  open  and 
closed,  25-40  and  45-70  h.p.  Literature  10c.  Light- 
plane   (A-D-l)   Engineering,  Whitewater,  Wiscon- 


NOW— Corben  Baby  Ace,  semi-built  kits, 
fuselage  and  tail  group,  factory  werded.  Insures 
you  of  success  in  building  your  Sportplane.  Ten 
cents  brings  folder.   Corben  Sportplane  Co.,  Peru, 


FOR  SALE:  Ford  powered  single-seater  sport  bi- 
plane complete  with  motor;  photograph  10c;  price 
reasonable.  Write  to  George  K.  Heine,  Route 
No.  1,  Orwigsburg,  Penna. 

AERONCA  C2,  new  type  landing  gear.  A  bar- 
gain at  $775.  Demonstrator  Aeronca  two-place, 
latest  model,  $1,495.  Jos.  A.  Simcock.  200  Roose- 
velt Blvd.,  Philadelphia.  Penna. 

FOR  SALE:  New  Heath  single  seater  mono- 
plane. Complete  with  converted  Henderson 
motor,  propeller  and  tachometer.  Test  flown. 
Price  $450  cash.     Leo  W.  Salmi.  Toivola.  Michi- 

FOR  SALE:  Damaged  Aeronca  C-2.  Motor  70 
hours;  perfect.  Cash  $200.  Walter  A.  Heikila,  P.  O. 
Box  253,  Mineola,  L.  I,  N.  Y. 

BARGAIN— AERONCA  C-2,  identified,  new  cover, 
new  propeller,  motor  excellent.  $409.00  cash  or 
consider  light  far  on  trade.  Ray  Kelly,  Marietta, 
Oklahoma. 

SPORTPLANES,  $150.  Engines  $25.  New  80  h.p, 
$30.  Propellers,  $5.  Balloons,  power  gliders,  alti- 
meters, instruments,  $5.  Hubs,  seats  $1,  etc.  Send 
50c  for  Purchasers  Manual.  Aerobuilders  Service, 
Information  Dept.,  1305-15  So.  12th  St.,  Lincoln, 
Nebraska. 

NEW  HEATH  PARASOL  in  excellent  condition. 
Beautiful  paint  job.  Without  motor,  $250.  Hender- 
son motor  in  good  condition,  $135.  Good  reason 
for  selling.    Ernest  C.  Vastbinder,  R.  R.  11,  Day- 


FOR  SALE:  Heath  Parasol  with  Heath-Hen- 
derson motor,  ready  to  fly,  like  new,  $265;  also 
S-B  Henderson,  $165:  and  others.  Lackey,  1143 
Cherry,   Pottstown,  Penna. 


MISCELLANEOUS 


MAGNETOS,  ALTIMETERS,  TACHOMETERS— 
For  expert  repair  and  testing  of  any  instruments 
or  electrical  apparatus,  send  them  to  Streed  Elec. 
Co.,  1312  Harmon  Place,  Minneapolis,  Minnesota. 

SEND  NAME  and  address  for  free  bundle  of 
Balsa  and  price  list.  Aero  Shop,  3050  Hurlbut 
Avenue,  Detroit,  Michigan. 

FOR  SALE:  Established  airplane  and  automobile 
business  located  in  eastern  Pennsylvania.  Real 
opportunity  for  energetic  party.  Reason  for  sell- 
ing, illness.  For  further  information  address 
AERO  DIGEST,  Box  1191. 

COMPANY  or  business  man  to  finance  an  Atlantic 
flight  for  advertising  or  any  purpose  desired.  No 
salary  expected  to  pilot  such  a  flight.  Wilfrid 
Snashall,  101  Rutland  St.,  Johnson  City,  N.  Y. 

LEARN  TO  FLY  at  reasonable  rates.  $15.00  per 
hour  for  dual,  and  $10.00  per  hour  for  solo.  Mod- 
ern equipment;  no  OX-'s;  planes  and  pilots 
licensed.  A  limited  number  of  students  will  lie 
given  an  opportunity  to  work  out  enough  flying 
time  to  secure  private  licenses.  For  details  write 
Tred  Avon  Flying  Service,  Inc.,  Easton,  Maryland. 
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USED  PLANES  AND  MOTORS 


LAMBERT    CAVALIER     NC    397V,    like  new; 
,-„,..-, „l    instruments,    roe  to!   prop,    i  ownena  rag, 
Miami, 


instruments,   metol  prop, 
airwheels,  $1750. 

vited.   C.   F.   Williams,  Security 

Oklahoma.  

AVRO  AVIAN:  Splendid  condition,  many  extras; 
air  wheels,  licensed.  Price  for  quick  sale,  $1200. 
Donald  D.  Cooke,  Tenafly,  New  Jersey.  


CURTISS  MOTORS:  We  have  cut  the  price  of 
our  OX5  and  OXX6  motors  from  $175  to  $95 
each  We  have  only  a  few  left  and  are  going 
to  move  them  quickly.  These  motors  are  rebuilt 
like  new  and  we  have  used  hundreds  for  marine 
motors  for  boats.  Will  send  full  information  to 
interested    parties.     Grant    Marine    Motor  Co., 

827  Whittier  Blvd.,  Detroit,  Michigan.  

SIX  PLACE  TRAVEL  AIR,  Wright  J-S  300 
motor-  150  hours,  always  kept  inside.  Like  new, 
$5,000.'  Also  OX5  motor  complete.  Muskogee  Air 

Service,  Box  446,  Muskogee,  Oklahoma.  

FOR  SALE:  New  inverted  in-line  Argus  engine, 
four  cylinder,  air  cooled,  80  H.P.,  1930  model  AS8. 
The  foremost  European  light  engine.  Brand  new 
in    crate,    $750.     Menasco    Motors,     Inc.,  6718 

McKinley  Avenue,  Los  Angeles,  California.  

NEW,  REBUILT  and  used  Curtiss  OX5,  OXX6 
and  Hisso  engines.  Send  for  descriptive  list  and 
prices.  Heckman  Machine  Works.  4026  W.  Lake 
Street,  Chicago,  Illinois.  

FOR  SALE:  Menasco  inverted  4-in-line  Model  A 
Pirate  motor.  In  Al  condition.  Information  and 
photo  on  request.  Price  $450.  Robert 
612  E.  Almond  St.,  Orange,  California 
MONOCOUPE  LIKE  NEW,  actually  80  hours  on 
motor  and  ship.  $950.00  Flyaway  Cleveland,  Ohio. 
Escar  Motion  Picture  Service,  Inc.,  10008  Carnegie 
-Avenue,  Cleveland,  O.    


STAR  TAN  C-3-3,  Axelson  150.  Completi 
three  wings,  landing  vees.   Full  set 
oleo  shocks,  brakes,  steel  propeller,  $600. 
4  Silver  St.,  Newark,  N.  J.  


KINNER  K-5  MOTOR  No.  247.  19  stud  cylinders, 
flown  20  hours,  excellent  condition,  complete,  a  real 
'bargain  $500.  Yellow  Cab  Airways,  Des  Moines, 

AVRO-AVIAN  with  slotted  wings.  175  hours  fly- 
ing time.  Cirrus  Mark  III  engine;  has  just  been 
-overhauled  and  repainted.  Looks  like  new,  $1500. 
Allentown  Aviation   Corp.,   P.   O.   Box  34,  Allen- 

town,  Penna.  

FAIRCHILD  71.  Wasp  motor  recently  overhauled. 
■Completely  equipped,  bank  and  turn  flares,  land- 
ing lights.  Fine  condition.  A  rare  bargain,  first 
$3,500  takes  it.    Yellow  Cab  Airways,  Des  Moines, 

FOR  SALE:  MONOCOUPE,  Al  condition.  Brand 
■new  Velie  MS  motor  with  less  than  15  hours.  Short 
wing,   axle  type  landing  gear.  $750.    John  Tull, 

Chapel  Hill,  North  Carolina.  

TOR  SALE:  Swallow  TP  just  relicensed;  ship 
never  cracked.  Ship  and  motor  have  had  very 
little  time.  Price  $645.00.  Little-Greiner  Flying 
Service,  Municipal  Airport,  Springfield,  Ohio 

STINSON  MONOPLANE:  Wright  J-5.  Used  only 
200  hours.  Ship,  paint  and  fabric  like  new.  Never 
cracked  up.  Must  dissolve  partnership.  Price 
$2250.00,  but  will  consider  cash  offers.  C.  E.  Pres- 
ton,, Oneonta,  New  York. 

GREATEST  SACRIFICE  and  biggest  bargain  in 
history  of  aviation.  Brand  new,  $9,000  Stearman- 
designed  Butler  Blackhawk  sport  biplane,  Wright 
J-5  powered,  for  $2,650  cash.  Flown  only  half  day. 
Government  approved.  Licensed  NC596H.  Every 
instrument,  steel  prop,  brakes  and  starter.  Abso- 
lutely perfect  condition.  Pictures  and  further  infor- 
mation. Alton  Walkej,  600  Graphic  Arts  Building, 
Kansas  City,  Mo. 

CURTISS  SEAGULL  flying  boat,  four  place, 
licensed  and  in  excellent  condition;  price,  $2200. 
Two  J-5  five-place  Ireland  Amphibious,  prices 
$3500  and  $4000  each.  Also  five  place  Wasp  powered 
cabin  Ireland  Amphibion,  like  new  throughout,  120 
hours  on  motor;  price  $7500.  Curtiss  Air  Station, 
Atlantic  City,  N.  J. 

FOR  SALE:  Fairchild  KR21  with  K inner  motor, 
air  wheels,  steel  propeller,  etc.  Less  than  100 
hours  and  perfect.   Reply  AERO   DIGEST,  Box 


FLEET  PLANE  powered  with  Kinner  K-5,  19 
stud  motor.  Standard  Steel  propeller,  relicensed 
recently.  A  real  buy  at  $1600.  Yellow  Cab  Air- 
ways, Des  Moines,  Iowa. 

ATTENTION  SPEED  PILOTS:  For  sale,  Warner 
110  h.p.  Monocoupe.  Positively  the  keenest,  smooth- 
est finished,  best-streamlined  Monocoupe  in  the 
United  States.  Equipped  with  Heywood  air  starter. 
Standard  Steel  propeller,  N.A.C.A.  cowling,  stream- 
lined pants  for  wheels.  This  Monocoupe  was  on 
display  at  4he  Detroit  Aircraft  Show.  Write  or 
wire  Becker-Fomer  Flying  Service,  Inc.,  Jackson, 
Michigan. 


IRELAND  AMPHIBION:  5  place  cabin  type, 
300  h.p.  Whirlwind  in  good  condition,  only  flown 
105  hours.  Price  for  immediate  sale,  delivered  at 
Cleveland  for  $4200.  Curtiss-Wright  Flying  Serv- 
ice,  29  West  57th  Street,  New  York,  N.  Y. 
FOR  SALE:  Hisso  E  Eaglerock,  like 
year  old;  190  hours  on  ship,  40  hours 
salt  cooled  valves;  $1400.  J5  Eaglerock,  2  months 
old,  with  overhauled  J5.  Brand  new  ship,  steel 
prop,  $2800.   Joe  Marks,  603  Kickapoo  St.,  Lincoln, 

Illinois.  

FOR  SALE  at  great  sacrifice:  repossessed  J-S 
straight  wing  Whirlwind  Waco.  Ship  and  motor 
in  perfect  condition  and  same  as  new,  including 
Standard  Steel  Propeller,  new  type  undercarriage, 
nickel  chromed  struts,  Heywood  air  starter,  air 
wheels  and  brakes.  This  ship  must  be  seen  to  be 
appreciated.  Becker-Forner  Flying  Service,  Inc., 
Jackson,  Michigan.  

AMERICAN  EAGLET.  Szekely  motor,  good  as 
new.  Elgin  compass,  air  speed,  collector  ring 
extras.     Free    flying    instruction    to  purchaser. 

Wayland  Ford,  West  Plains,  Missouri.  

TWO  NEW  MONOPLANES,  less  motors;  1  single 
place,  1  two-place;  built  by  Golden  Eagle  for 
LeBlond  60  motor.  Must  sell  quick.  Best  offer  un- 

der  $500.    Write  P.  O.  Box  60,  Basil,  Ohio.  

FOR  SALE:  A  real  bargain;  Aristocrat  three-place 
cabin  shin,  powered  with  Whirlwind  J-6  165  h.p. 
motor.  Total  time  since  new,  forty  hours.  Will 
accept  Waco  OX-5  or  Travel  Air  on  deal.  Write 
or  wire  Becker-Forner  Flying  Service,  Inc.,  Jack- 
son,  Michigan.  

ACT  QUICKLY:  1  De  Haviland  Gypsy  engine, 
complete  with  propeller  and  spinner,  $500.  1  Le- 
Blond 60  engine  in  good  condition,  $200.  Cairns 

Aircraft,  Naugatuck,  Conn.  

FOR  SALE:  Taper  wing  Waco,  positively  the  best 
buy  in  the  United  States.  Powered  with  J-5  220 
horsepower  motor.  This  ship  is  in  extraordinarily 
good  condition.  Equipped  with  Standard  Steel  pro- 
peller, N.A.C.A.  cowling,  very  complete  set  of 
instruments,  Bendix  wheels  and  brakes.  This  ship 
is  well  streamlined  and  plenty  fast.  Will  accept 
good,  licensed  OX-5  or  Hisso  Waco  or  Travel  Air 
on  this  ship.   Becker-Fomer  Flying  Service,  Inc., 

Jackson,  Mich.  

BARGAINS  IN  LICENSED  SHIPS:  J-5  six-place 
Stinson,  $1600;  J-4  five-place  Stinson  Biplane,  $1000; 
OX-5  American  Eagle,  $925.  Many  other  bargains. 
OX,  Hisso,  Liberty,  Whirlwind,  Kinner,  Warner 
parts;  everything  in  supplies.   Southern  Airways, 

Inc.,   San  Antonio,  Texas.  

FOR  SALE:  A  Real  Buy,  Kari-Keen  two-place, 
side  by  side  Cabin  ship,  powered  with  90  h.p. 
Lambert  motor.  Ship  is  equipped  with  balloon 
tires  and  brakes.  Ship  purchased  new  seven 
months  ago.    Becker-Forner  Flying  Service,  Inc., 

Jackson,  Michigan.  

COMMANDAIRE:  Challenger  engine,  condition 
excellent,  operated  only  94  hours.  At  $1950  this 
is  the  best  open  cockpit  plane  bargain.  Ship 
originally  sold  for  $7200.  Curtiss-Wright  Flying 
Service,  29  West  57th  Street,  New  York,  N.  Y. 
FLEET,  Warner-powered,  few  hours,  steel  prop, 
Heywood  starter.  Just  recovered,  relicensed,  S1800. 
Also  licensed  Waco  Ten.    Both  bargains.   Air  Ac- 

tivities  Airport,  West  Chicago,  Illinois.  

FOR  SALE:  J-S  Stinson  Jr.,  A-l  condition, 
$3,000;  J-5  Taper  Wing  Waco,  like  new,  price 
reasonable.   Box  986,  Schenectady,  N.  Y. 

FOR  SALE  OR  TRADE:  Two  place  Temple  Mono- 
plane, OX-S  motor,  price  reasonable;  will  trade 
for  single  place  flying;  also  sport  job  with  motor, 
$75.    H.  H.  Brindley,  Peabody,  Kansas. 

$1095  BUYS  nearly  new  OX  Waco.  Beautiful  job. 
Less  than  100  hours.  Act  quickly.  Also  J-6-300 
Stinson.  Carl  Hanson,  Municipal  Airport,  Youngs- 
town,  Ohio. 

FOR  SALE:  1930  Lycoming-motored  Stinson 
Junior  4-place  cabin  monoplane;  50  hours  total 
time;  practically  new;  has  electric  starter,  brakes; 
only  $3850.  OX5,  1928,  3-place  American  Eagle 
biplane,    150   hours   total    time;    dandy  condition, 


CURTISS  ROBIN:  Challenger  engin 
250  hours;  excellent  condition;  delivered  at  Chicago 
$2100.  Equipped  with  Edo  DeLuxe  pontoons  $2900. 
Curtiss-Wright  Flying  Service,  29  West  57th 
Street,  New  York,  N.  Y. 

FOR  SALE:  Model  F  demonstrator,  like  new, 
many  extras,  $3,200.  Brand  new  Waco  OX5,  $1,950. 
Model  F  lower  right  wing,  new,  $150.  Write  New 
York  Aircraft  Distributors,  Inc.,  Floyd  Bennett 
Field,  Brooklyn,  N.  Y. 

FOR  SALE:  One  Travel  Air  biplane  Wright 
J-5.  Total  time  240  hours;  just  overhauled  and 
recovered.  Motor  in  excellent  condition,  steel  pro- 
peller, Townend  ring,  heaters  in  cockpits;  fuselage 
painted  Berryloid  Cessna  red,  wing  and  tail  sur- 
faces Sun  Glow.  Wonderful  buy  at  $2750. 
Stewart,    care    Curtiss    Wright    Flying  Service, 


WARNER  COMMANDAIRE;  steel  propeller, 
Booster  magneto,  fuselage  newly  recovered,  top 
overhaul;  29  hours.  Any  reasonable  offer  accepted. 
D.  Maxson,  715  St.  Marks  Ave..  Westfield,  New 

FOR  SALE:  The  keenest  looking  and  best  run- 
in  the  country.  Would  have 
to  be  appreciated.  Never  cracked. 
$1200.  No  trade.  W.  S.  Bryant, 
512  VanBuren  St.,  Fort  Wayne.  Indiana. 

WHIRLWIND  J5  Travel  Air;  3-place.  110 
hours.  Goodrich  airwheels  with  Bendix  brakes; 
steel  prop  and  Aerol  struts,  air  starter,  complete 
set  instruments  for  night  or  blind  flying,  $2,985. 
Jos.  A.  Simcock,  200  E.  Roosevelt  Blvd..  Phila- 
delphia. Penna. 

BELLANCA  C.  H.,  6-place,  cabin  monoplane; 
like  new.  Equipped  Engles  speed  ring.  Time 
limited.  Bargain  $4,000.  L.  D.  Sherrick.  Mc- 
Kinley Airport.  Canton.  Ohio. 

GREAT  LAKES  SPORT  TRAINER  with  air 
wheels;  new  last  August.  Always  kept  in  hangar; 
never  crashed.  New  engine,  35  hours.  Excellent 
condition.  A  good  buy  at  $1975.  Jos.  A.  Simcock, 
200  E.  Roosevelt  Blvd.,  Philadelphia.  Penna. 

OXS  Waco  10,  large  wheels,  center 


BRITISH  CIRRUS  III  Motor.  Less  than  20  hours, 
now  in  Bolte  low  wing  two-place  cabin,  cantilever 
monoplane  unlicensed,  equipped  with  Hamilton 
propeller.  Will  sell  complete,  motor,  plane  and 
propeller  for  $675.  Yellow  Cab  Airways,  Des 
Moines,  Iowa. 


BOLTE  Low  Wing  two-place  open  s 
with  Kinner  K-5,  19  stud,  licensed,  just  recovered; 
an  excellent  buy  at  $875.  Yellow  Cab  Airways, 
Des  Moines,  Iowa. 

ART  GOEBEL  offers  for  sale  his  fast  Super 
Wasp,  Lockhead  Vega.  Tanked  for  five  hundred 
fifty  gallons  gas.  Perfect  condition  and  ready  for 
long  hop.   AERO  DIGEST,  Box  1198. 


dition.  Priced  for  quick  sale.  Will  take  in  lighter 
ship  or  light  car.  Located  in  South  Dakota.  AERO 
DIGEST,  Box  1199. 

MILLERIZED  OX5  Curtiss- Robin;  ship  and  motor 
in  excellent  condition.  Motor  overhauled  recently. 
NC  licensed,  price  $950.  Albert  Coutu,  Municipal 
Airport,  Buffalo,  New  York. 

OX5  International,  flown  50  hours;  motor  perfect. 
Instruction  free,  $875  cash  or  late  closed  Ford  in 
trade.  Chas.  Larmore,  RR  3,  Box  4,  Connersville, 


HISSO  EAGLEROCKS.  58  hours,  one  175  hours; 
both  Al  condition.  Ryan  monoplane,  J5  motor, 
wings  recovered  last  September,  fully  equipped. 
No  reasonable  offer  refused.  W.  E.  Buckler,  105 
Dwight  Street,  Springfield,  Mass. 

1929  American  Eagle  OXS  biplane,  $700.  1928  Buhl 
biplane  less  J5  motor.  $500.  1929  Travelair  OXS 
biplane  slightly  crashed,  needs  one  panel  and  work 
on  fuselage,  $300.  Will  sell  parts.  LeBlond  60 
motor,  25  hours,  $300.  New  Dayton  Bear,  110 
H.P.,  $300.  Harry  Brown,  138  Ringold  St,  Day- 
ton, Ohio. 


WANTED  TO  BUY 


WANTED:  Set  of  wings  for  an  Arrow  Sport 
LeBlond  60.  Royal  Behrens,  2669  San  Marino  St., 
Los  Angeles,  California. 

WANTED  VELIE  MONOCOUPE:  State  condition 


Newhall,  Iowa. 


CURTISS  ROBIN,  Challenger  motor,  3  place.  This 
ship  is  just  like  new.  Sacrifice  for  quick  sale. 
$1900  cash.   261  Leroy  Ave,  Buffalo,  New  York. 


letter  such  as  condition,  hours,  kind  and  price. 
Prefer  Waco  or  Travel  Air  or  any  other  ship  of 
this  type.   H.  A.  Balcom,  Box  M,  Walnut  f  " 


WANT  THREE-PLACE  PLANE  in  flying  condi- 
tion, license  unnecessary.  Must  be  cheap.  Ray 
Walker,  Box  52,  Valley  Junction,  Iowa. 

WANTED:  30  horsepower  motor,  preferably 
Lawrance  or  Szekely.  Must  be  bargain.  Give 
particulars  in  first  letter.  Homer  Perrett,  South 
Oil  City,  Penna. 

WANTED:  TRAINING  SHIP,  3-place,  air  wheels, 
extras,  power  Kinner  or  Warner.  Bird,  Waco, 
Travel  Air  or  Fleet.  Must  be  cheap  for  cash. 
Write  condition  and  price.   Reel  &  Sons,  Sanford, 


WANTED  TO  BUY:  OX-5  airplane 
Must  be  cheap.  Address  best  cash  priC4 
plete  details  to  P.  O.  Box  3  (Avondale), 
Ohio. 
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FOR  SALE:  New  bolted  Heath  Parasol  fuselage 
complete  with  tail  surfaces,  controls,  door,  tail- 
skid,  turtleback,  seat  and  lairing.  Accurate  in 
struction.  Price  $98.  We  are  purchasing  3-place 
ship.    Robert  Miles,  Hall,  Montana. 


FOR  SALE:  OX-5  Standard  at  your  price,  with 
or  without  motor.  Good  ship.  Will  swap.  Want 
sport  plane  parts.  Dale  Walter,  Severy,  Kansas. 


FOR  SALE  or  trade  for  light  plane:  two  place 
Pietenpol  fuselage,  tail  assembly,  wood  material 
for  landing  gear  and  motor  mount,  also  wheels 
and  control  horns.  AERO  DIGEST,  Box  1188. 


FOR  SALE:  Mc 
minor  repairs.  Velie  motor  and  propeller  O.K.  Can 
be  seen  Bennett  Airport,  Binghamton  N,.  Y.,  or 
communicate  C.  I.  Preston,  4038— 75th  St.,  care  of 
Bauman,  Jackson  Heights,  N.  Y. 


BE  SURE  that  the  motor  you  purchase  for  your 
light  plane  will  fly  it.  Heath  B4  and  Heath  Hen- 
derson motors  are  guaranteed  to  fly  and  7  years  of 
constant  performance  prove  it.  For  economy  and 
reliability  these  motors  cannot  be  equalled.  Send 
15c  for  large  illustrated  booklet.  Heath  Aircraft 
Corp.,  Dept.  KD-8,  Niles,  Michigan. 


JUST  PLANE  PHOTOS:  Ten  for  $1.  Brilliant, 
5x7  heavyweight.  C.O.D.  plus  postage.  10  x  7, 
four  for  $1.  Boeing,  Douglas,  Curtiss,  Lockheed, 
Gee  Bee,  Ford,  Sikorskv,  Bellanca,  Waco,  Corsair, 
Sea  Hawk,  Stinson.  Free  catalog.  How  to  get 
hundred  for  $1.  John  Stiles,  Stoughton,  Mass. 


LINK  AVIATION  TRAINER,  used  very  litHc., 
good  condition,  25c  coin  slot.  At  remarkably  low 
price  of  $250.    Yellow  Cab  Airways,  Des  Moines, 


BARGAINS  IN  MOTORS,  hubs,  propellers  for 
light  planes  and  boats.  Harley  motors,  $35;  Chev- 
rolets,  $65;  Ford  T,  $75;  Ford  A,  $150;  Harley  pro- 
pellers, $5;  hubs,  $5;  Ford  propellers,  $12.  Flying 
flivvers  guaranteed  to  fly,  $250  up.  Blueprints,  $5. 
Safest  plane  for  the  beginner.  Circulars,  10c. 
Storms  Aviation  Co.,  Spartanburg  So 


FOR  SALE:  Brand  new  Salmson  AD9  40  h.p. 
motor  in  original  sealed  crate,  for  immediate 
delivery.  Approved  for  use  in  licensed  aircraft. 
Less  than  half  original  cost.  AERO  DIGEST, 
Box  1195. 

FOR  SALE:  Fifty  Dollar  Course  at  Curtiss-Wright 
Ground  School,  for  Forty  Dollars.  Present  shHent 
leaving  for  Europe.  If  interested,  call  or  write  Mr. 
Hildenbrant,  941  Stebbins  Avenue,  Apartment  5A, 
Bronx,  New  York  City.   

FOR  SALE:  Eastman  Topographic  Camera,  Modil 
KS  with  venturi,  $400;  cost  new  $886.  OXX-7  Swal- 
low, licensed,  $600.  American  Eaglet,  Jacobs 
motor,  $200.  For  details  write  Tred  Avon  Flying 
Service,  Inc.,  Easton,  Maryland. 

FOR  SALE:  500  new  tumbuckles  2"  birrel,  fork 
and  eye  type,  20c  ea.  or  $50  for  the  lot.  300  e»e  and 
eye  type,  15c.  ea.  or  $22.50  per  lot.  Suitable  for 
gliders  and  light  planes.    Sensenich  Bros.,  Lititz, 


TWO  G.  E.  FLOODLIGHTS  500  CP.  110  volts 
in  excellent  condition,  $25  each.  Sensenich  Bros., 
Lititz,  Penna. 

SENSENICH-HENDERSON  aircraft  engines  cost 
only  $225  complete  and  are  guaranteed.  SB  Con- 
version attached  to  your  Henderson  or  Indian 
Four,  only  $35.  Send  dime  for  catalog  to  Sensenich 
Bros.,  Lititz,  Penna. 

AEROMARINE  especially  designed  flying  surf 
board.  Lots  of  fun  —  safe  flying  —  anyone  can 
operate.  Will  fly  from  water  behind  speed  boat. 
Equipped  with  airplane  controls.  $450  at  factory. 
Aeromarine  Plane  &  Motor  Company,  Keyport, 
New  Jersey. 


SACRIFICE— Parts  for  nearly  complete,  2  place, 
low  wing  monoplane.  Fuselage  complete,  wheels, 
ribs,  dope,  square  and  streamline  rods,  etc.  Carl 
Sehrader,  Yonkers,  New  York. 

SPORTPLANE  BUILDERS!  Lincoln  Sport:  steel 
tube,  centersection,  special  built  job,  practically 
complete.  Asking  $75.  Save  monev.  Robert 
Spafford,  Jr.,  Stoneleigh,  Baltimore,  Md. 

FOR  SALE:  Sport  Monoplane;  new  complete,  less 
motor.  Covering  on  wing.  Bargain  at  one  hundred 
twenty-five  dollars.  Write  or  wire  Black  Ace  Air- 
ways, Maywood,  Nebraska. 


HELP  WANTED 


LICENSED  AIRPLANE  MECHANICS 
WANTED:  As  part  of  our  expansion  and  develop- 
ment program  we  are  organizing  a  national  corps 
of  inspectors,  using  licensed  mechanics  only,  to 
check  workmanship  of  homebuilt  aircraft.  No  sell- 
ing required.  If  you  are  interested  in  profitable 
part  time  work  in  your  own  neighborhood,  send 
us  your  name  and  address,  outlining  your  train- 
ing, experience  and  license  status.  Heath  Aircraft 
Corporation,  Dept.  WD-8,  Niles,  Michigan. 


PARACHUTES 


PARACHUTES:  Approved  type.  Seat,  back,  lap 
and  chest,  bought,  sold,  exchanged,  repaired.  Tell 
all  first  letter.  Professional  parachute  jumpers  and 
balloonist  furnished  for  all  occasions.  Thompson 
Bros.  Balloon  &  Parachute  Co.,  Aurora.  Illinois. 
Established  1903. 


3  BRAND  NEW  Waco  Gliders  at  greatly  reduced 
prices.  An  unusual  opportunity  for  glider  clubs. 
Also  165  J-6  Waco,  $2500.  165  J-6  Robin,  $2500. 
OX  Waco,  20  hours,  $1000.  70  LeBlond  Klemm 
$1600.  All  ships  licensed  and  Al  condition.  Air- 
view  Flying  Service,  Red  Bank,  N.  J. 


INCOMPLETE  GLIDER:  fuselage,  center  section, 
panel,  ailerons,  empennage,  dope,  spars,  etc.  Sell 
Make  offer.    Don  Hamilton,  444  Tioga 


all  or  part. 
St.,  Johnstc 


INVENTOR'S  UNIVERSAL  EDUCATOR.  Con- 
tains 900  mechanical  movements;  50  perpetual 
motions;  instruction  on  procuring  and  selling 
patents  and  selecting  an  attorney,  etc.  Suggests 
postpaid  in  U.  S.  A. 
602-C,    Ouray  Building, 


Price  $1.01 
Address  Dieterich  Co., 
Washington,  D.  C. 


HEATH 


PARASOL  and  CENTERWING 


PLANES 


CAN    NOW    BE    PURCHASED    IN    THE  EAST 

We  also  sell  the  plans  and  kits  of 
material  to  build  your  own  plane. 


BERNARD-NELSON   AIRCRAFT  CO. 


W  Y  C  K  O  F  F 
NEW  JERSEY 


Heath's  official  representatives  in  New  York,  New  Jersey  and  Pennsylvania 
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We  have  furnished,  through  our 
mills  operated  hy  the  Oriental 
Lumber  Co.,  all  the  Spruce  used  in 


POST  AND  CATTY'S  LOCKHEED  VECA 

in  which  they  circled  the  glohe 
in  8  days,  15  hours  and  50  minutes 


and  in 


COLONEL  LINDBERGH'S  LOCKHEED  SIRIUS 

which  he  and  Mrs.  Lindbergh 
will  fly  to  the  Orient 


r£1HIS  organization  has  supplied  Spruce  to  the 
aircraft  industry  since  before  the  World  War 
and  has  grown  with  the  industry  since.  Besides 
furnishing  a  good  proportion  of  the  aircraft 
Spruce  used  in  the  United  States,  we  have  sup- 
plied large  quantities  to  foreign  manufacturers 
for  military  and  commercial  use. 


PACIFIC  LUMBER  AGENCY 

Aberdeen,  Washington 


Let  us  quote  on  your  aircraft  woods 
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R  O   G   R   E  S  S 


R  C   R  A  F  T 


M 


A  K  E  YOUR  SHIP  LOOK  LIKE  A 


MILLION 


BERRYLOID  POLISH 

BEAUTIFIES  .  .  .  CLEANS  .  .  .  PRESERVES 


BERRYLOID  Polish  and  a  bit  of  elbow  grease  will 
keep  your  ship  looking  brand  new  all  the  time. 
This  polish  is  unequalled  for  use  on  lacquer,  pig- 
mented dope,  pyralin  windshields — even  plate 
glass.  It  wipes  away  greasy  film  and  dirt — leaves 
the  surface  bright  and  clean. 

Berryloid  Polish  is  used  by  many  leading  operators 
and  service  depots  to  beautify  and  preserve  the 
finish  on  their  planes.  Try  this  remarkable  product. 
Send  10c  in  stamps  for  a  generous  sample.  You'll 
be  delighted  with  the  improved  appearance  of 
your  ship.  Berryloid  Polish  is  available  in  gallon, 
quart  and  pint  containers  from  Berryloid  aircraft 
jobbers  throughout  the  country. 


RERRY  BROTHERS 

MJ  Varnishes     Enamels  Lacquers 

Detroit,  Michigan  iva/kerville,  Ont 

COUPON 
BERRY  BROTHERS,  INC.,  Detroit,  Michigan 

Gentlemen.-    Enclosed  is  10c  in  stamps  for  a  sample  can  of 
Berryloid  Polish. 

Name  

Address  


MEMBER  AERONAUTICAL  CHAMBER  OF  COMMERCE 


Heat  or  cold  .  .  . 


ligh  speed  ...  or  heavy  load 


uck  the  head  winds  of  the  open  sea 
-Mobiloil  stands  up.  Soar  above 
low-capped  mountains  —  Mobiloil 
ands  up!  Start  your  engine  cold, 
in  her  hot  and  long  and  far — you'll 
ad  that  Mobiloil  Aero  Oils  will  take 
le  punishment — and  stand  up. 
Mobiloil  Aero  Oils  stand  up  be- 
mse  they  are  made,  not  found, 
hey  are  made  for  today's  aircraft 
lgines,  made  from  picked  crudes 


— by  the  famous  Vacuum  Process. 

Because  they  stand  up  Mobiloil 
Aero  Oils  give  you  "double-range" 
protection  —  easy  starting  at  low 
temperatures  —  full  rich  body  for 
heavy  load,  high  speed  flying. 

Give  your  engine  the  benefit  of 
this  amazing  oil  stamina.  Ask  for 
Mobiloil  Aero  Oils  at  all  established 
airports,  and  find  out  what  "stands 
up"  really  means. 


of  the  huge  Do-X. 


Mobiloil  oils  stand  up 

because      eyre  Made  •  •  not  Found 

VACUUM  OIL  COMPANY 


FOR  ROCKER-ARM  LUBRICATION  USE  MOBILGRE ASE 


THE  BOEING  MONOMAI L  HAS  ECLIPSE  STARTER  AND 
GENERATOR  AS  STANDARD  EQUIPMENT 


ECLIPSE 

The  SURE  way 

Every  builder  of  aircraft  or  aircraft 
engines,  every  operator  and  pilot  de- 
mands sure  starting. 

There's  a  sure  way  to  get  it — with 
Eclipse  Aviation  Starters. 

Eclipse  Products — Aviation  Starters 
and  Generators— are  built  to  operate 
efficiently,  dependably,  under  the 
toughest  condition.  They  do. 

ECLIPSE  AVIATION  CORPORATION 
East  Orange,  New  Jersey 

(Subsidiary  of  Bendix  Aviation  Corporation) 


tfWUbTON  PUBLIC  LIBBAtt* 
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Air  Races 


Sikorsky  S-40 


Radio  for  the 
Private  Owner 
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Wlying 


miles  high 


with 


Formation  flying  at  over  30,000 
feet!  Thai's  a  regular  maneuver 
of  one  of  the  Army's  crack  pur- 
suit squadrons — the  95th — sta- 
tioned at  Rockwell  Field,  Cali- 
fornia. At  an  altitude  of  six  miles 
above  the  earth  the  squadron's 
pilots  have  developed  a  technique 
of  formation  flying  unique  in  avia- 
tion annals.  Such  performance 
provides  an  exacting  test  of  per-  ' 
sonnel,  planes,  and  power. 

The  Wasp  engines  which  power  the 
95th"s  efficient  Boeing  pursuit  planes  are 
worthy  members  of  this  distinguished 
combination.  Their  brilliant  performance 
at  high  altitudes — like  their  steady  de- 
livery of  power  through  long  hours  of 
routine  flying — is  marked  by  consistent 
dependability.  That  same  dependability 
accounts  for  the  use  of  Pratt  &  Whitney 
engines  in  every  type  of  flyingwhere  power 
reliability  cannot  be  left  open  to  question. 


PRATT    WHITNEY  AIRCRAFT  CO. 

EAST  HARTFORD  CONNECTICUT 

Division  of  United  Aircraft  &  Transport  Corp. 
Manufactured  in  Canada  by  Canadian  Proti  &  Whitney  Air. 
craft  Co..  Ltd.,  Longuouil',  Quebec;  in  Continental  Europe 
Japan  by  Nakujiioa 


WASPS 


,,,.,11  \\  . 


.  Tokyo. 


Pictured  in  the  narrow  panel  above  tire  some  of  the  95th  Pursuit  Squadron's  IT'asp- 
powered  Boeing  planes,  flying  at  18.000  feet.  The  lower  illustration  shows  a  group 
of  pilots  of  I  his  famous  organisation  dressed  for  an  altitude  flight  over  Rockwell  Field. 


Wasp  6  Hornet 

.^L         -X-  itt-iristrri'd  Trade-Mark 
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AVIATION  RESPECTS 

PARKS 
DIPLOMA 


It's  the  Finest  End 
You  Can  Take  Into  the  Aviation 

Highly  rated  Parks  graduates  do  not  wait  long  for  a  place  in  aviation. 
Employers  know  what  a  Parks  diploma  means  .  .  .  know  that  if  this 
school  says  a  graduate  is  capable,  he's  better  than  that! 

Parks  Transport  training  is  the  finest  professional  career  you  can  buy. . . 
it  means  earning  power  in  one  year  ...  it  means  success  and  financial 
reward.  It  takes  plenty  of  grit,  ambition  and  hard  work  to  make  the  grade 
. . .  Parks  is  not  an  easy  school . . .  standards  are  high . . .  character  is  empha- 
sized .  .  .  parents  endorse  Parks  standards  in  training  and  conduct. 
It  takes  10  months  of  Parks  training  to  get  where  you  want  to  be  in  avia- 
tion . . .  nothing  more  . . .  nothing  less.  Mail  the  coupon  below  and  learn 
why  attitude  toward  work  and  trustworthiness  count  for  as  much  as  your 
technical  grade  at  Parks.  Learn  why  the  Parks  diploma  assures  success. 

Park's  Air  College  was  one  of  the  first  to  be  licensed  by  the  United  States 
Department  of  Commerce  as  a  fully  accredited  Transport  School. 


Send  me  your  catalogue,  "Skyward  Ho!"  and  information  about  your  Transport  Pilot's  Course. 


orsement 
Industry! 


Every  Transport 

Student  at 
Parks  Air  College 
Receives 

210 

Hours  of  Flying 

including  these  features 

1  A  HOURS  absolute 
1U  blind  flying. 

HOURS  night  flying 


>  solo  in  Lock- 


'EEKS  Transport 


14! 
14! 


12 
18 


Flying  counts  for  only  25% 
of  your  final  grade  at  Parks; 
Pilot's  Ground  School  and 
shop  work  25%;  personality, 

25%;  performance  of  work 


Occupation. 


City_ 


A  50  h.p.  motor  for  light  airplanes 


After  a  long  period  of  experimentation,  sup- 
ported by  years  of  experience  devoted  to  the 
construction  of  dependable  aircraft  power 
plants,  the  Aeromarine  Plane  and  Motor  Co., 
Inc.,  announces  its  new  AR-3  50  h.p.  engine 
for  light  plane  use.  Reliability,  simplicity, 
economy,  smoothness,  light  weight  and  long  life 
have  been  given  new  significance  in  this  modern 
three  cylinder  motor.  The  AR-3  is  extremely 
compact.  Rugged.  Powerful.  Because  of  its 
extra  horsepower  the  AR-3  will  extend  the  use- 
fulness and  raise  the  performance  of  lower 
powered  one  and  two-place  light  planes.  We 
shall  be  pleased  to  tell  you  more  about  it  at 
your  convenience. 


Specifications: 

Bore   4/8  in. 

Stroke   4  in. 

Piston  displacement  1 60  cu.  in. 

Compression  volume  ratio  5  to  1 

R.P.M  2100 

H.P  JO 

Weight  with  exhaust  stacks  156  lbs. 

Weight  per  h.p  2.5  lbs. 

Fuel  consumption — cruising,  actual,  2  to 

2l/2  gals,  per  hr.,  30  to  40  miles  per  gal. 
Oil  consumption — Vz  pt.  per  hr.;  1400  to 

1  500  miles  per  gal. 

Overall  diameter  3  4%  in. 

Overall  length,  less  starter^  .  .23  15/16  in. 
Distance  mounting  ring  to  prop.  ...  1 3  in. 
Diameter  mounting  ring  bolts  .  .  .  12J4in. 

Carburetor    Stromberg 

Magnetos  2  Bosch  or  2  Scintilla 


AEROMARINE  PLANE  &  MOTOR  CO.,  Inc. 

Keyport,  N.  J. 


The  new  50  h.p.  Aeromarine  AR-3  engine 


SEPTEM  1!  I'R,     19  3  1 
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FAMOUS  FLYERS 


WHO  USE 


Boardman  &  Polando;  Commander 
Byrd;  Col.  Chamberlain;  Lieut. 
Schildauer  (DO-X);  Maj.  De  Ber- 
nardi;  Maj.  Doolittle;  Endres  & 
Magyar;  Col.  Goebel;  James  G.  Hall; 
Capt.  Hawks;  Hoiriis  &  Hillig;  Laura 


Ingalls;  Wing  Commander  Kings- 
ford-Smith;  Col.  Lindbergh;  Ruth 
Nichols;  Post&Gatty;  Harry  Russell; 
Lee  Schoenhair;  Eleanor  Smith; 
Eddie  Stinson;  Lieut.  A.  J.Williams 
and  many  other  Aces  of  the  Air. 


All  of  the  Ten  Planes  Finishing  in  the  1 931  Ford  Tour  were  B.  G.  Equipped. 


Patented  in  (he 


TRANSPORT  COMPANIES 

THAT  USE  B.  G.'s 

American  Airways;  Alaska- Washington  Airways;  Boeing 
Air  Transport;  Century  Air  Lines;  Colonial  Air  Trans- 
port; Compania  Mexicana  de  Aviacion;  Eastern  Air 
Transport;  Kohler  Aviation  Corporation;  Ludington  Fly- 
ing Service;  National  Air  Transport;  National  Parks  Air- 
ways; New  York-Philadelphia  and  Washington  Airway 
Corporation;  Northwest  Airways;  Pacific  Air  Transport, 
Inc.;  Pan-American  Airways;  Pennsylvania  Air  Lines; 
Southern  Air  Transport;  Thompson  Aeronautical  Corpo- 
ration; Transcontinental  and  Western  Air,  Inc.;  United 
States  Airways;  Universal  Air  Lines,  Inc.;  Varney  Air 
Lines;  Wedell- Williams  Air  Service,  and  numerous  others. 

THE  B.  G.  CORPORATION 

Contractors  to  the  United  States  Army  &  Navy 
136  West  52nd  St.,  New  York  Cable  Address:  GOLSTECO,  New  York 


Richfield -Outstanding  Winner 
at  NATIONAL  AIR  RACES! 


Here  is  conclusive,  undeniable  proof  of  quality 
...dramatic  proof  that  Richfield  is  unequalled 
for  power,  speed  and  dependability.  No  other 
gasoline  has  even  remotely  approached  this 
record  since  the  inception  of  Aviation's  annual 
classic . . .  the  National  Air  Races! 


1928—  Winner  of  the  Class  A  Trans- 
continental, Class  C  Transcontinental, 
Class  A  California  derbies  and  Trans- 
continental non-stop  race... 4  of  the  6 
major  events  staged! 

1929 —  Winner  Oakland  to  Cleveland 
and  Pittsburg  to  Cleveland  derbies. 
Also... 7  closed  course  events! 

1930 —  Winner  more  victories  in  non- 
stop, derbies  and  closed  course  events 
than  all  other  gasolines  combined  ...a. 
record  of  42  out  of  67  events! 

Combat  Aviation  Gasoline  and  Combat  Aviation  Oil  will  be  available  at 
1931  National  Air  Races  at  Cleveland 


This  year  . . .  Richfield  offers  you  COMBAT 
Aviation  Gasoline.  A  new  name... and  a  new 
high  quality  that  surpasses  "fighting  grade" 
specifications  as  well  as  the  most  rigid  require- 
ments of  commercial  flying. 

COMBAT  is  the  fightin'est  gasoline  ever  put  in 
a  motor ...  at  the  price  of  ordinary  gasoline. 
Available  at  important  airports  both  east  and 
west  of  the  Mississippi. 


GASOLINE 

RICHFIELD  OIL  COMPANY  ❖  LOS  ANGELES  ❖  NEW  YORK  CITY 


SEPTEMBER,  1931 
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Burnelli  20-passenger  Transport,  equipped  with  retractable  landing  gear 


HIGHER  SPEED 

WITH    INCREASED    SAFETY,    COMFORT    AND    CARGO  SPACE 


THE  BURNELLI  TRANSPORT  is  not  just  another  airplane.  Its 
development  over  a  period  of  years  has  proved  a  new  trend  of 
design  for  multi-engined  airplane  advancement.  j|  The  Burnelli  prin- 
ciple heretofore  demonstrated  in  large  capacity  planes  applies  equally 
advantageously  to  planes  of  smaller  design  to  meet  the  present  de- 
mand of  air  transportation  for  higher  speed  with  more  frequent 
service,  It  combines  the  high  speed  qualities  of  the  single  engined 
airplane  with  the  increased  size  and  greater  power  reliability  of  the 
multi-motor  plane. 


UPPERCU-BURNELLI 


SEPTEMBER, 


193  1 


THE  following  fuselage  comparison  of  the 
Burnetii  type  with  a  high  speed  single- 
engined  design  demonstrates  the  advan- 
tages of  the  Burnetii  type  as  a  high  speed 
passenger  and  express  carrier.  Both  planes 
in  the  following  comparison  carry  equal  load 
per  horsepower,  use  the  same  wing  section, 
have  the  same  landing  speed,  equal  propeller 
tip  speed  and  each  is  equipped  with  retract- 
able landing  gear  and  tail  wheel. 


HIGHSPEED  BURNELLI 
SINGLE  TWIN 
ENGINE  ENGINE 


Horsepower                                                         425  1,200 

Gross  weight                                                 4,700  13,300 

Frontal  area  of  fuselage,  square  feet                    17.5  50 

H.P.  per  square  foot  of  frontal  area                   24.2  24 

Cargo  space,  cubic  feet                                   135  550 

H.P.  per  cubic  foot  of  cargo  space                   3.15  2.12 

Drag  coefficient  of  body  ideally  faired  00016  .00022 

Engine  with  cooling  system  00030  .00030 

Lift  coefficient  of  body                                       0  .0020 

Equivalent  wing  area  saving,  square  feet.  ...        0  140 

Equivalent  resistance  saving  flat  plate                  0  1.22 

Resulting   comparative   body  resistance  per 

100  H.P.  equivalent  flat  plate  305  .290 

Percentage  of  engine  power  required  by  body 

at  190  m.p.h                                               28%  21% 

Engine  power  required  at  190  m.p.h.  per  100 

cubic  feet  of  cargo  space                            88  46 


The  aerodynamic  advance  of  this  design  is  due  to  the 
following,  as  set  forth  and  extracted  from  wind  tunnel 
research  report  of  the  Guggenheim  School  of  Aeronautics, 
New  York  University. 

(1)  The  use  of  airfoil  shaped  body  while  providing  large 
internal  space  contributes  substantially  to  the  lift. 

(2)  The  body  being  of  airfoil  form  has  a  very  low  drag 
coefficient. 

(3)  The  high  wing  monoplane  gives  the  most  efficient  wing 
and  body  combination. 

(4)  The  design  allows  for  retraction  of  the  landing  gear 
together  with  a  high  wing  and  body  combination. 

(5)  The  design  permits  the  use  of  twin  engine  installation 
without  penalty  in  additional  frontal  area. 


(eyport,  New  Jersey 


PRACTICAL  ADVANTAGES 

1.  Accessible  Multiple  Engine  Compartment,  allowing  in- 
spection and  minor  repairs  during  flight. 

2.  Extensive  Reduction  of  Head  Resistance,  necessary  to 
high  performance. 

3.  Reduced  Turning  Moment  on  One  Engine,  assisting  flight 
with  one  motor  operating. 

4.  Fuselage  Lift  Reduces  Landing  Speed,  valuable  for 
slower  and  safer  landings. 

5.  Increased  Capacity  of  Fuselage,  maximum  space  for 
comfort  and  light  cargo. 

6.  Practical  Landing  Gear  Retraction,  greater  future  aero- 
dynamic efficiency. 

7.  Superior  Safety  in  Operation.  Protection  afforded  by 
engines  and  propellers  being  well  forward  of  pilot's 
and  passenger  cabin. 

8.  Structural  Efficiency  and  Simplicity.  Stresses  of  engines, 
propellers  and  landing  gear  bear  no  relation  to  wing 
truss. 

9.  Convertible  to  Seaplane  or  Amphibion.  The  wide  fuse- 
lage permits  efficient  twin  float  attachment  interchange- 
able with  landing  gear. 


Details  of  the  Burnelli  Transport  and  High 
Speed  types  will  be  sent  on  request. 


A  portion  of  the  interior  of  the 
Burnelli  Transport  showing  seat- 
ing arrangement.  Patented  fuse- 
lage design  provides  a  spacious 
and  comfortable  cabin. 
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45  hp.  engine  $1795 

37  hp.  engine   1595 


DIMENSIONS 

Length  21  ft.  8  in. 

Span  36  ft.  0  in. 

Height   7  ft.  6  in. 


CONSTRUCTION  DETAILS 

Wing  spars  of  Spruce.  Cen- 
ter section  leading  edge  of 
formed  Spruce  covered  with 
Birch  Plywood.  Trailing  edge 
of  formed  sheet  duralumin. 
Wing  tips  of  covered  steel 
tubing.  Wing  fittings  cad- 
mium plated.  Fuselage  welded 
chrome  molybdenum  steel 


tubing. 


DEALERS 


Now  is  the  time  to  investi- 
gate our  proposition.  A  profit- 
able tie-up  is  here  for  wide- 
awake, financially  and  morally 
responsible  individuals  or  or- 
ganizations, in  protected  terri- 
tories. Write,  wire  or  phone 
for  the  complete  story. 


HERE  IS  THE  PLANE 

piloUowners  have  been  looking  for 

FULL  SIZE — two-place — approved  by  the  Department  of  Commerce — manu- 
factured by  the  builders  of  the  famous  Ken-Royce — priced  to  sell  for  half 
the  price  previously  asked  for  planes  of  the  "Junior's"  value.  5  The  Rearwin 
"Junior"  is  an  airplane  which  newly  licensed  pilots  and  owners  can  fly  with  ease. 
It  lands  at  a  sensible  pace — takes  off  with  very  little  run — flies  hands-off  mile 
after  mile — is  fully  controllable  at  slow  speeds.  Because  the  "Junior"  is  amply 
powered — has  the  proper  amount  of  control  surface  area  and  the  right  weight 
distribution — it  can  be  maneuvered  in  the  air  and  on  the  ground  in  almost  any 
kind  of  weather.  5  These  characteristics  will  tell  you  that  the  Rearwin  "Junior" 
is  indeed  a  rare  buy — that  it  is  the  plane  you  have  been  wanting  to  own:  12 
gallon  gasoline  tank — 72  inch  landing  gear — semi-airwheels  and  shock  absorbers — 
roomy  tandem  cockpits  accessible  through  a  large  unobstructed  door  with  wind- 
shield in  front  of  each  seat — cutaway  center  section — sufficient  weight  on  the  tail 
to  prevent  nosing  over  and  also  to  effect  perfect  landings  in  windy  weather — 
dual  controls — luggage  compartment — customary  instruments — stabilizer  adjust- 
able from  both  cockpits — cent-a-mile  operating  cost — power  for  all  kinds 
of  flying. 


Here  is  a  plane  to  see  .  .  .  to  fly.  Only  by  close 
inspection  on  the  ground  and  in  the  air  can  you 
iully  appreciate  the  many  commendable  features  of 
this  modern  airplane.  We  shall  be  pleased  to  dem- 
onstrate the  "Junior"  at  your  convenience. 


APPROVED  TYPE 
CERTIFICATE 
No.  434 


REARWIN   AIRPLANES  incorporated 

FAIRFAX  AIRPORT  KANSAS  CITY  KANSAS 


SEPTEMBER,  1931 
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[ISTANBUL^ 

From  New  York  to  Turkey 

STANAV© 

Contributes  to 
Another  World's  Record 

Setting  a  record  from  the  very  take-off,  two  un- 
daunted aviators  recently  left  Floyd  Bennett  Field, 
New  York,  and  headed  their  plane  towards  Istanbul, 
Turkey.  Their  Bellanca  airplane,  powered  by  a 
Wright  Whirlwind  engine,  had  lifted  the  greatest 
load  ever  flown  with  an  engine  of  300  horse-power. 

Forty-nine  hours  and  twenty  minutes  later  these 
flyers  landed  at  Istanbul,  Turkey— the  first  eastward 
non-stop  transatlantic  aviators  since  1927  to  reach 
their  announced  destination.  5,011  miles  had  been 
covered  to  set  a  new  world's  non-stop  distance  record. 

Among  the  various  factors  contributing  to  the 
success  of  this  flight,  Stanavo  Aviation  Gasoline 
played  an  important  part. 


STANAVO    SPECIFICATION  BOARD 

Organized  and  Maintained  by 


Standard  Oil  Co.  of  California 
225  Bush  St.,  San  Francisco 


Standard  Oil  Company  (Indiana) 
910  So.  Michigan  Ave.,  Chicago 


Standard  Oil  Company  of  New  Jersey 
26  Broadway,  New  York  City 
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The  Fastest  Airplanes  in  their  Class 

and  the 
lowest 
priced 

r 


WITH  LEBLOND  70  WITH  LEBLOND  85  WITH  KINNER  K-5 

$2695  $2795  $2995 

Manufactured  under  Department  of 
Commerce  Approved  Type  Certificates 


FAST.  Quick  on  the  climb.  Stable  —  even  in  rough 
weather.  Responsive  to  control — paralleling  in  perform- 
ance the  flexibility  of  military  pursuit  ships. 
Such  downright  keen  performance  is  out  of  the  ordinary, 
regardless  of  their  modest  price.  Operating  costs,  too,  are 
unusually  low. 

But  Davis  monoplanes  are  not  ordinary  planes  and  cannot 
be  judged  from  previous  experience.  Fineness  of  design. 
Unique  wing  construction.  Structural  sturdiness.  These 
have  established  new  standards  for  the  light,  economical 
two-place  plane. 

Here  is  speed  with  economy  for  the  business  man  who  flies 
his  own  plane;  sparkling  performance  for  the  sportsman 
pilot;  training  plane  stability  for  the  student  pilot — and 
power  for  the  student  when  he  is  ready  for  advanced 
training. 


Write  for  further  details  and  a 
personal  demonstration 


DAVIS  AIRCRAFT  CORPORATION,  Richmond,  Indiana 


avis  Monoplanes 


SEPTEMBER,  1931 
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Here's  the 


GREATEST  OFFER 

Of  'em  all  from  a  United  States  Government 
Approved  Transport,  Ground  and  Flying  School 


Your  Dollars  Will  Go  Farther  at  Dallas 


IMPORTANT 
FACTS 

We  will  pay  your  rail- 
road fare  from  your  home 
to  Dallas  if  you  enroll  for 
a  Transport  or  Com- 
mercial course  and  one- 
half  railroad  fare  if  you 
enroll      for     any  other 


for  our  beautiful 
talog,  just  off  the 


We  own  our 


gines.  We  do  not  use 
old  OX-S's.  Other  schools 
do.  Don't  be  fooled! 
We  are  approved  by  the 
U.  S.  Government  as  a 
Transport  Ground  and 
Flying  school,  and  ap- 
proved by  the  U.  S.  Dept. 


LOW  PRICES 


Transport  Course 


$2500 


Includes  200  air  hours  in  Fleet  Trainers,  Stinson  Cabin  and  our  own 
Ford  Tri-Motor,  3000  miles  cross  country  flying,  night  flying  and 
thorough  ground  instruction  in  our  class  rooms  and  shops. 


Commercial  Course 


$795 


Includes  50  air  hours  in  Fleet  Trainers  and  Stinson  Cabin  airplanes, 

cross  country  flving.  and  thorough  ground  instruction  in  our  class 
rooms  and  shops. 

Private  Pilot's  Course  -  -  $385 


Master  Mechanic's  Course  -  $350 

Includes  thorough  instruction  in  the  repair  and  maintenance  of  modem 
airplanes  and  engines,  welding,  and  actual  practical  experience  in  our 
hangars  and  shops.  This  is  a  real  mechanical  course  and  will  prepare 
you  for  a  job  that  will  pay  mighty  well. 


Ground  Course 


$200 

prepare  you 


Ford  Tri-Motor  Time 


IMPORTANT 
FACTS 


We  make  no  promises 
that  we  cannot  uphold. 
You  get  everything  that 
our  catalog  describes. 

You  can  fly  12  months  a 
year  at  Dallas.  Winters 
are  short  and  mild,  and 
we  are  not  bothered  with 
fogs,  long  rainy  periods 
Why  train 


conditions  are 


Our  training  fleet  in- 
cludes a  Ford  Tri-Mo- 
tored  transport  plane. 


country. 


We  are  located 
Field,  one  of  1 
airports  in  the 
Several  major 
operate  from  this  field. 
Both  flying  and  mechan- 
ical students  will  have 
plenty  of  opportunity  to 
become  familiar  with  the 
operation  and  mainte- 
nance of  our  Ford  Tri- 
Motored  transport  plane. 


Send  For  Your  Catalog  Today 


DALLAS  AVIATION  SCHOOL 
AND  AIR  COLLEGE 


LOVE  FIELD 


DALLAS,  TEXAS 


18 


Aero  Digest 


Let  These  Famous! 
Provide  Your  Basic' 


Col.  C.  de  F.  Chandler,  Editor 
Col.  H.  H.  Arnold  —  Lieut.  Ralph  S.  Barnaby  —  Col.  C.  C.  Carter 
Col.  V.  E.  Clark  —  Lieut.  Walter  S.  Diehl  —  Lieut.  Donald  Duke 
Lieut.  Myron  F.  Eddy  —  Willis  Ray  Gregg  —  Lieut.  E.  E.  Hall 
Col.  Stedman  S.  Hanks  —  Col.  R.  S.  Hartz  —  Major  B.  Q.  Jones 
E.  T.  Jones  —  Prof.  Alexander  Klemin  —  Charles  N.  Monteith 
Max  M.  Munk  —  Lieut.  Logan  C.  Ramsey  —  Lieut.  Dache  M.  Reeves 
Capt.  H.  C.  Richardson— Prof.  Edward  A.  Stalker— and  30  Others 


Aircraft  Radio 

by  Lieut.  Myron  F.  Eddy,  U.  S.  Navy,  Retired;  Director  of  Radio, 
AeronauTecb  Institute.    68  illustrations,  $4.50. 

Here  you  have  the  only  complete  guide  to  the  principles,  equipment, 
installation,  operation,  and  maintenance  of  aircraft  radio.  This  book 
tells  how  it  is  used  in  aerial  navigation,  with  complete  details  about 
apparatus,  radio  beacons,  instrument-board  visual  route  indicators,  etc.; 
how  weather  data  and  flight  orders  and  reports  are  exchanged  between 
airplanes  and  ground  stations;  how  radio  sets  are  installed  in  planes,  and 
how  the  plane  is  electrically  bonded  and  shielded  to  eliminate  inter- 
ference; how  to  service  radio  telegraph  and  radio  telephone  sets;  the 
mechanical  details  of  specific  circuits;  useful  facts  about  the  elements 
of  electricity;  the  Federal  regulations;  etc.;  etc.  The  volume  covers 
completely  the  work  necessary  to  pass  the  theoretical  part  of  the 
examination  for  Commercial  Third  Class  (Aircraft)  Radio  Operator's 
License.    It  should  be  part  of  the  equipment  of  everyone  who  flies. 


Airplane  Mechanics 
Rigging  Handbook 


by  R.  S.  Hartz,  formerly  Lieut.  Colonel,  Air  Corps,  U.  S.  Army; 
and  E.  E.  Hall,  formerly  Editor,  "Aircraft  Servicing."  104  illustra- 
tions, $3.50. 

This  book  tells  all  about  the  rigging,  maintenance,  inspection,  and  repair 
of  airplanes.  It  shows  just  what  you  want  to  know  to  get  an  airplane 
into  safe  flying  condition  and  then  keep  it  that  way.  The  instructions 
are  given  in  great  detail,  showing  just  how  each  operation  should  be  done, 
what  the  proper  order  is,  and  the  reasons  why.  Covers  fully  handling 
planes  on  the  ground  and  in  the  shop;  sequence  of  rigging  steps;  how  to 
true  up  the  assembled  ship;  how  to  adjust  the  wings  and  control  surfaces 
for  "hands  off"  flying;  the  materials  of  patching,  splicing,  and  repairing 
of  all  kinds;  practical  hints  for  riggers;  installing  and  correcting  com- 
passes; how  to  pack  and  service  parachutes;  etc.;  etc. 


Practical  Flying 

by  Major  B.  Q.  Jones,  Air  Corps,  17.  S.  Army;  formerly  Chief, 
Army  Aviation  Training.  $3.00. 

This  famous  pilot's  manual  can  save  you  hours  of  time  and  a  lot  of 
money.  It  gives  you  basic  flying  information  that  to  learn  otherwise 
would  require  long  and  costly  experience.  Its  lessons  take  you  right 
through  your  license  flight.  Taxying,  the  take-off,  the  initial  climb, 
emergency  landings  after  the  take-off,  straight-away  flight,  turns,  figures 
of  eight,  speed  in  glides  and  climbs,  straight  glides,  gliding  turns,  landings, 
cross  country  flying,  and  how  to  recognize  stalls  and  spins  in  their  early 
stages  and  how  to  correct  for  them,  are  all  thoroughly  covered.  Additional 
chapters  are  packed  with  useful  facts  on  planes,  instruments,  technical 
expressions,  plane  parts,  pilot's  equipment,  methods  of  plane  inspection 
and  of  testing  the  controls  and  the  motor.  The  book  tells  just  what  to 
do  and  what  not  to  do  in  flying. 


Engineering  Aerodynamics 

by  Lieut.  Walter  S.  Diehl,  (C.  C),  Scientific  Section,  Bureau  of 
Aeronautics,  U.  S.  Navy.  $7.00. 

Prepared  to  fill  the  need  for  more  practical  information  on  aerodynamics 
covering  the  problems  constantly  met  in  designing  aircraft,  and  provided 
in  a  form  suitable  for  direct  application.  This  treatment  of  modern 
hydrodynamic  theory  covers  steam  function,  velocity  potential,  circula- 
tion, vortex  theory,  induction  theory,  etc.  Equations  of  motion  are 
developed  for  all  of  the  more  common  problems  of  rectilinear  and  curved 
flight.  Data  on  wing  sections,  model  tests,  parasite  resistance,  control 
surface  design,  performance  calculation,  aspect  ratio,  lift  and  drag,  chang- 
ing observed  performance  data  to  service  conditions,  and  much  other 
material,  is  presented  in  the  shape  of  practical  working  diagrams  and 
graphs.  Much  of  this  material  so  essential  to  designers  is  available  for 
the  first  time,  and  in  this  book  alone. 


Aeronautical  Meteorology 

by  Willis  Ray  Gregg,  Principal  Meteorologist;  in  charge  of  Arro- 
logical  Division,  V.  S.  Weather  Bureau.    126  illustrations,  $4.50. 

Here,  in  one  revised  and  greatly  enlarged  book  is  found  everything 
about  the  atmosphere  and  weather  conditions  that  anyone  active  in 
aviation  needs  to  know.  Written  by  the  expert  who  has  been  in  personal 
charge  of  all  the  aeronautic  activities  of  the  Weather  Bureau  since  1917, 
with  several  individual  sections  contributed  by  outstanding  specialists  of 
the  Weather  Bureau  and  the  Navy,  the  book  stands  absolutely  alone  in  its 
field  for  scope,  content,  and  authority.  The  new  material  thoroughly 
covers  in  up-to-the-minute  style  such  vital  topics  as  Fog,  Ceiling  and 
Visibility,  Airship  Meteorology,  Ice  Formation  on  Aircraft,  the  Weather 
Bureau  Airway  Reporting  Service,  etc.  In  addition,  local  forecasting, 
reading  weather  maps  at  a  glance,  pressure  "lows"  and  "highs,"  and 
complete  data  on  winds,  storms,  clouds,  and  the  like,  are  included. 


The  Navigation  of  Aircraft 

by  Lieut.  Logan  C.  Ramsey,  U.  S.  Navy;  Instructor  in  Aerial 
Navigation,  Pensacola  Naval  Air  Station.    51  illustrations,  $4.50. 

This  book  is  used  in  a  number  of  the  leading  flying  schools  as  the  one 
book  that  teaches  aerial  navigation  as  it  should  be  taught.  It  gives  a 
balanced  discussion,  fully  covering  piloting  and  aerial  astronomy,  but 
stressing  dead  reckoning,  or  finding  your  position  by  a  calculation  of  the 
direction  and  distance  flown  from  a  known  point  of  departure,  as  the 
most  important  branch  of  aerial  navigation.  Among  the  topics  covered 
are,  maps  and  charts;  panelboard  instruments;  drift  indicators;  acces- 
sories; compasses;  compass  compensation;  dead  reckoning  and  plotting; 
determining  the  wind,  the  greatest  problem  of  avigation;  plotting  and 
dead  reckoning  problems  and  solutions;  piloting;  radio  aids;  aerial 
astronomy;  celestial  observations;  advice  and  equipment;  navigational 
procedure  in  practice;  determination  of  courses;  blind  flying;  etc.;  etc. 


Mail  the  Approval  Order  Form  on  the  Next  Page 


SEPTEM  B  EE,     193  1 
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Leaders  of  Aviation 
Aeronautic  Instruction 


A  few  interesting  hours  spent  with  their  books  will  give  you  priceless  infor- 
mation these  experts  were  years  in  learning.  Over  50  outstanding  aeronautic 
authorities  have  here  set  down  in  black  and  white — in  easy,  readable,  interest- 
ing style — the  cream  of  Iheir  expert  knowledge  on  every  phase  of  aviation. 
You  will  find  in  their  books  a  vast  store  of  basic,  fundamental  facts  written 
in  everyday,  understandable  language.  You  will  find  full  explanations  of 
underlying  principles,  definite  ways  of  doing  things,  tricks  of  the  trade — 
useful  knowledge  that  will  help  you  every  day.  Thousands  of  students, 
mechanics,  pilots,  engineers,  designers,  executives,  and  others,  all  over  the 
country,  are  using  these  practical  manuals  to  get  the  exact  information  they 
want.  You,  too,  will  certainly  find  them  just  as  helpful.  Begin  now  to  profit 
from  their  use.    Fill  in  and  mail  the  approval  order  form  below. 


9 


Simple  Aerodynamics 
and  the  Airplane 


by  Charles  N.  Monteith,  Chief  Engineer,  Boeing  Airplane  Co.; 
3rd  Edition  revised  by  Colonel  C.  C.  Carter,  U.  S.  Military 
Academy,  West  Point,    211  illustrations,  $4 M, 

This  is  the  latest,  revised  edition  of  the  famous  introductory  manual 
originally  prepared  in  the  Army  Air  Corps  by  expert  specialists  for  the 
use  of  the  West  Point  cadets,  and  now  so  popular  as  a  6rst  book  on  aero- 
dynamics in  universities  and  in  ground  and  flying  schools,  and  for  home 
study  by  individuals.  The  material  is  not  highly  technical,  and  more 
than  200  diagrams,  drawings  and  photographs  are  used  to  explain  all  points 
and  make  the  book  easily  understood  by  those  working  alone.  This  is 
the  famous  manual  you  have  heard  so  much  about,  the  one  that  makes 
everything  perfectly  clear  about  airplanes;  flight;  engine  principles;  design 
factors;  characteristics  and  types  of  airfoils;  parasite  resistance;  com- 
ponent parts  of  an  airplane;  stability  attainment;  control  surfaces;  the 
propeller;  airplane  performance;  dynamic  loads;  maneuverability  and  con- 
trollability; structural  considerations;  etc.;  etc. 


Just  Published 

Principles  of  Flight 

By  EDWARD  A.  STALKER 

Head  of  the  Department  of  Aeronautical  Engineering. 
University  of  Michigan 

PROFESSOR  STALKER  supplies  in  this  new  book  material  that  logically 
follows  after  "Simple  Aerodynamics  and  the  Airplane,"  for  students 
and  for  engineers  who  want  to  take  the  next  step  forward  in  aeronautical 
engineering.  PRINCIPLES  OF  FLIGHT  is  concerned  chiefly  with  aero- 
dynamics, hut  this  suhject  is  treated  in  connection  with  the  dynamics  of 
the  airplane  as  represented  by  dynamic  stability  and  by  the  spin.  Under 
aerodynamics,  all  of  the  essential  elements  are  developed— the  theory  of  the 
monoplane;  the  multiplane;  turning  movements;  the  equations  of  flow  for 
simple  bodies;  performance;  and  stability  and  control.  The 
the  autogiro  receive  specific 


Airplane  Stress  Analysis 


by  Alexander  Klemin,  director  of  the  Daniel  Guggenheim  School 
of  Aeronautics,  New  York  University.    105  illustrations,  $7.00. 


In  this  introductory  treatise,  Profe: 
to  make  all  the  calculations  in  the  ; 
Department  of  Commerce.    To  shoi 


ior  Klemin  shows  step  by  step  how 
rplane  stress  analysis  required  by  the 
the  reader  just  how  the  calculations 


are  made  in  actual  practice,  Professor  Klemin  takes 
characteristics  and  goes  through  the  complete  stre: 
examples  of  all  the  computations  required.  A  preli 
the  principles  of  applied  mechanics  involved.  In 
easily  usable  form,  data  on  materials  of  aircr 
the  calculator  must  frequently  refer,  are  assembled  for 
ence.  Tables  giving  the  stress  data  constantly  needed  by  engineers  on 
steel,  wood,  tubing,  hard  wire,  steel  cable,  tie-rods,  rivets,  bolts,  wheels, 
tail-loads,  etc,  are  included. 


of  average 
;iving  full 
w  explains 

VwhTch 
refer- 


Partial  Outline  of  Contents 


The  Nature  of  Air  Forces 
The  Pitot  and  Venturi  Tubes 
Types  of  Flow 
The  Monoplane 
Wing  Combinations 
Factors  Affecting  Fluid  Forces 
The  Stream  Function 
The  Velocity  Potential 
Flow  Mechanics 
Circulation,  Impulse,  and 
Lift  of  Wings 


Sources  and  Sinks 

The  Air-Screw 
The  Prediction  of 
Airplane  Performance 
Static  Stability 
Controls  and  Controllability 
Dynamics 
Dynamic  Stability 
The  Spinning  of  Airplanes 
Complete  Explanation  of 
Aerodynamic  Symbols 


317  Diagrams  and  Illustrations 


$6.00 


{Fill  in,  tear 


^  Our  Standard  Guarantee  ^ 


Payment   is  not  d 
days  after  a  book  has  been  de- 

within  that  period  for  credit  if 
you  find  it  unsatisfactory. 

Monthly  Payment  Option 

If  your  order  amounts  to  $5.00  or  over, 
you  may,  if  you  prefer,  take  advantage 
of  our  monthly  payment  terms.  Under 
this  plan  you  send  us  each  month  a 
payment  which  will  vary  with  the 
amount  of  your  order,  but  will  not  be 
less  than  $2.50,  plus  on  each  payment  a 
uniform  service  cha-rge  of  10c;  so  that 
your  entire  account  will  be  paid  up 
within  six  months  from  the  date  of 
your  purchase.  Check  in  the  space  pro- 
vided in  the  coupon  _  if  you  prefer  to 
divide  your  payment  in  this  way. 


The  Ronald  Press  Company,  Publishers 
Dept.  M454,  15  East  26th  Street,  New  York 

Please  send  me  the  books  I  have  checked  below,  billing  me  at  the  prices  shown. 

□  Check  here  to  use  the  monthly  payment  plan. 


Stalker,  Principles  of  Flight  $6.0* 

Eddy.  Aircraft  Radio   4.50 

Jones,  Practical  Flying   3.00 

Gregg,  Aeronautical  Meteorology   4.50 


□  Ramsey,  Navigati 

Name   

Home  Address  . 
City  

□  Employed  by, 

□  or  Reference. 


U  Harts-Hall,  Rigging  Handbook  $3.50 

□  Monteith-Carter,  Simple  Aerodynamics...  4.50 

□  Klemin,  Airplane  Stress  Analysis   7.00 

□  Diehl,  Engineering  Aerodynamics   7.00 


"If  outside  i 


nd  cash,  phis  25  cents  per  book  for  shipping. 


20 


Aero  Digest 


AERONCA 
RELIABILITY 

proven  again 


Aeronca  is  the  first  light  plane  in  history  to  finish 
a  National  Air  Tour.  The  1931  Tour,  starting 
July  4th,  was  one  of  the  most  grueling  ever  made. 
Nine  days  of  driving  rains — strong  head  winds — 
fog!  But  Aeronca  finished  the  flight,  along  with 
the  powerful  big  planes — 5000  miles,  at  a  70- 
mile  average  speed — 33.3  miles  to  the  gallon! — 
using  only  1 1  quarts  of  oil! 

This  sensational  Aeronca  was  a  stock  model 
demonstration  ship.  It  had  flown  13,000  miles 
cross-country  before  the  Tour.  Not  even  a  valve 
had  been  ground,  since  it  left  the  factory  last 
March!  Yet  Aeronca  started  tht*Tour  with  the 
highest  efficiency  rating  of  all  14  ships! 
No  finer  light  plane  can  be  built.  Some  of  the 
greatest  aeronautical  engineering  skill  in  the 
world  created  it.  Aeronca  holds  every  American 
light  plane  record — distance,  altitude,  economy, 
endurance.    It  can't  be  matched. 


Aeronca  offers  you  remarkable  value.  Top  speed 
of  85  miles  an  hour.  Cruising  speed  of  70. 
Landing  speed  of  28.  Uses  only  2  gallons  of  gas 
per  hour.  Cruising  range  of  2  50  miles.  Climbs 
650  feet  a  minute.  Aeronca  is  the  plane  for 
pleasure  and  for  profit.  Performance  proves  it. 
The  2-passenger  Aeronca  Collegian — $1695. 
Side-by-side  seating.  Dual  control.  Large,  com- 
fortably upholstered  cockpit.  Windshield  giv- 
ing unusual  visibility,  complete  protection  from 
wind  and  rain. 

The  single-passenger  Aeronca  Scout — $1245 — 
is  unparalleled  for  value,  flying  comfort,  econ- 
omy. Proved  by  extraordinary  performance 
under  most  exacting  conditions. 
Aeroncas  can  be  purchased  on  a  down  payment  as 
low  as  $450.. .  balance  in  easy  monthly  payments. 

To  dealers  and  flying  schools  interested  in 
increasing  your  net  profits:  Write  for  Aeronca 
details.  1 


Hundreds  oj  miles  of  dismal  swamps 


The  motor  that  is  mak- 
i»g  Ugh'  plane  history 


THE  AERONAUTICAL  CORPORATION  OF  AMERICA 


LUNKEN  AIRPORT 


CINCINNATI,  OHIO 


SEPTEMBER, 


193  1 
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LEARN  AVIATION  AT  LINCOLN 


WHERE  LINDBERGH  LEARNED 


You  a  Better  Position 


Course  you  get  a  400  hours  Transport 
Pilots'  Ground  and  Mechanics,  Course, 
free.  And  free  use  of  a  plane  in  which  to 
take  your  Dept.  of  Commerce  flight  tests. 

Lincoln  mechanics  are  taught  under  fac- 
tory standards,  as  we  are  connected  with 
a  large  aircraft  factory.  You  get  practical 
training  on  real  ships,  under  actual  factory 
conditions. 

We  also  offer  complete  courses  in  Radio 
and  Welding. 

Our  Employment  Department  assists 
students  in  finding  part  time  employment 
to  help  pay  cost  of  room  and  board  while 
in  training.  Also  helps  graduates  locate 
permanent  positions. 

We  Also  Teach  in  Spanish 


AVIATION  .  .  .  like  other  industries 
.  .  .  has  better  positions  for  better- 
trained  men.  So  don't  train  just  for  a  job. 
Train  for  one  of  the  better  positions. 
Train  at  Lincoln  .  .  .  the  world's  best 
known  Aviation  school.  For  Lincoln- 
trained  pilots  and  mechanics  get  the  best 
positions.  This  is  the  result  of  our  superior 
training  and  more  extensive  facilities  ! 

Complete  Facilities  .  .  .  Lincoln  offers 
training  facilities  found  in  no  other  school. 
$250,000  worth  of  buildings  and  equip- 
ment. A  $100,000  airport,  with  all-weather 
runways  and  lighted  for  night  flying.  A 
large  fleet  of  four  distinct  types  of  train- 
ing planes.  A  Mechanics'  School  connected 
with  a  large  aircraft  factory.  Seasoned, 
government-licensed  instructors.  Both 
Ground  and  Flying  School  government 
approved  .  .  .  and  operated  under  the  regu- 
lar supervision   of   the    U.   S.   Dept.  of 


12  Years'  Experience  as  an  Aviation 
school  plus  21  years'  as  a  trade  school  has 
enabled  us  to  develop  a  system  of  pilot 
and  mechanic  training  not  only  superior 
to  that  of  any  other  school,  but  which 
allows  us  to  give  the  highest  type  of  train- 
ing at  reasonable  tuition  charge. 


Thorough  Training  ...  At  Lincoln  you 
learn  to  fly  4  distinct  types  of  planes. 
You  learn  even  more  than  the  Dept.  of 
Commerce  requires.    As  part  of  the  Pilot 


L1NCC 

AIRPLANE 
&  FLYING 
SCHOOL 
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STEARMAN 


Mail  operators,  especially,  have  favored  Stearman  . . .  for  many  reasons  ...  the  ship 
itself,  an  outstanding  piece  of  aircraft  engineering  . . .  the  Stearman  organization  with 
its  understanding  of  the  operator's  needs  . . .  the  nation-wide  service  facilities  backed 
by  United.  American  Airways,  flying  20%  of  the  air-mail  mileage  in  the  United  States, 
for  instance,  are  receiving  delivery  of  twelve  Stearman  Senior  Speedmails,  illustrated. 


Stearman  Aircraft  Company,  Wichita,  Kansas,  Division  of  United  Aircraft  and  Transport  Corp. 

United    Aircraft    Exports,     Incorporated,    230    Park    Avenue,    New    York,    Exclusive     export  representatives 


"She's  running  sweet I" 


^X)U'LL  SAY,  "She's  running  sweet,"  when  yourmotor  is  fueled 
with  Socony  Aviation  Gasoline  and  lubricated  with  Socony 
De-waxed  Motor  Oil.  This  combination,  air-tailored  by  our 
own  aviation  experts  and  tested  in  our  own  Test  Plane,  will 
give  your  motor  as  many  r.  p.  m.'s  as 

she  was  built  to  deliver.  Try  these  ^^^k  ^^^k  I 

Socony  products  next  time  and  hear  ^^^p  ^^^J    I  ^1       |  ! 

"a  sweet-running  motor."  AVIATION  GASOLINE 

SOCONY  DE-WAXED  MOTOR  OIL 


STANDARD    OIL    COMPANY    OF    NEW  YORK 
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when  you  know  there  are  friends 
awaiting  your  arrival. 

Hotel  Tuller 

DETROIT 


.  .  an  exclusive  social  organization  sponsored  by  this  hotel, 
where  the  "gang"  all  meet.  .  .  .  Club  rooms  always  open  to  you, 
no  strings  or  dues  attached  to  this  club.  .  .  .  JUST  A  GREAT 

PLACE  TO  MEET  THE  BOYS  Membership  entitles  you  to 

use  of  club  rooms  and  special  low  rate  rooms.  Just  write  your 
name  and  address  on  the  bottom  of  this  page,  and  mail  it  Your 
card  will  be  forwarded  to  you— PROMPTLY. 


SEPTEMBER,  1931 
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The  Edgewater  Flying  Club  was  organized  and  put  into 
operation  two  years  ago  by  a  group  of  enthusiastic  poten- 
tial aviators.  More  than  half  of  them  had  already,  taken 
aviation  training  at  other  schools  Their  object  in  .organ- 
izing the  Edgewater  Flying  Club  was  to  obtain  more  com- 
plete satisfactory  training  in  the  air  at  low  cost. 

This  was  made  possible  by  each  member  sharing  in  part 
ownership  and  control  of  the  club.    In  such  mannei  ^< 
cost  of  instruction  was  reduced  to  a  minimum 
tributed  evenly  among  the  various  member: 
no  profits  are  paid  to  anyone.  Surplus  ^ 
in  flying  equipment  and  various  irr 

The  downtown  headquarters 
North  LaSalle  Street,  where  tl 
Here  day  and  evening  classes 
are  taught  as  ground  work  for 
cial  and  Transport  licenses.  An 
are  also  given,  as  well  as  special  c  1 

Equipment  at  the  Air  College 
modern  aircraft  engines,  workshops 
classroom  and  practical  work  is  unde 
Chief  Instructor,  a  man  of  rare  ability  and  pror 
the  aviation  field.  Airplane  construction,  repairin    »   fp  > 
bling,  engine  overhaul,  wing  repairing,  covering     Vl  3 
rigging,  wire  splicing,  welding,  care  of  parachutes, 
few  of  the  aeronautical  subjects  taught. 

Field  Headquarters  of  the  Edgewater  Flying  Club  are 
at  the  Chicago  Municipal  Airport,  5250  West  63rd  Street. 
This  is  one  of  the  most  important  flying  centers  in  the 
entire  country.  Members  of  the  club  are  able  to  observe 
and  study  the  operations  of  the  Aeronautics  Branch  of  the 
Department  of  Commerce,  the  Aero  Division  of  the  Illinois 
National  Guard,  the  many  supply  and  service  companies, 
air  mail  companies  and  air  lines. 

In  addition  to  the  Chicago  Municipal  Airport,  the  club 
uses  the  Harlem  Airport,  only  three  minutes  by  air  from 
the  Municipal  field,  for  training.  This  is  done  in  order  that 
beginning  flyers  will  not  be  interrupted  or  endangered  by 
other  planes. 

Licensed  Transport  Pilots  and  licensed  aircraft  only  are 
used  for  student  instruction.  Also,  approved  type  para- 
chutes are  provided.  All  planes  are  offered  to  members 
at  cost.  Flight  instructors,  likewise,  are  offered  at  cost 
and  are  available  at  all  times.  One  of  the  new  NB  Trainers 
equipped  with  an  80  h.p.  engine  has  just  been  purchased  by 
the  club.  The  new  NB  Trainer,  incidentally,  is  known  as 
one  of  the  safest  and  easiest-to-fly  planes  on  the  market. 
It  compares  very  favorably  in  performance  with  the  Auto- 
giro.  Not  only  is  it  safer  than  most  planes,  but  it  is  cheaper 
to  operate.  The  saving  in  cost  is  passed  along  to  the  club 
members. 

The  Edgewater  Flying  Club  have  just  recently  been 
appointed  distributors  and  dealers  for  Nicholas-Beazley  and 
Great  Lakes  Aircraft  Corporation,  which  makes  it  possi- 
ble to  purchase  its  planes  at  a  considerable  saving. 

Some  of  the  distinct  advantages  of  the  Edgewater  Flying 
Club  are  low  cost,  efficient  training,  participation  in  club 
ownership  and  control,  pleasant  associations,  accessibility 
to  field  and  club  rooms,  research  and  experimental  studies, 
glider  construction  and  flying,  continued  use  of  the  club's 
planes  at  low  rates  and  for  unlimited  time,  subscription  to 
the  club  paper,  etc. 

In  adding  to  its  membership,  the  Edgewater  Flying  Club 
wants  only  "good  fellows" — the  type  of  men  and  women 
who  will  help  to  make  their  organization  an  outstanding 
unit  in  aviation. 


Breaking  into 
^rint  ♦  ♦  ♦ . 


WITH  A  NEW  AND 
PRACTICAL  PLAN  OF 
FLIGHT  INSTRUCTION 

READ  the  story  of  this  new-day  method  of  safe, 
inexpensive  flight  instruction.  A  brief  outline 
of  the  Edgewater  Flying  Club's  activities  appears 
in  the  column  to  the  left.  You  can  participate  in  the 
social  and  business  activities  of  this  modern  club. 
You  can  become  part  owner.  All  while  you  are 
learning  to  fly. 

Fill  out  and  mail  the  attached  coupon  today.  Some 
mighty  interesting  details  will  be  sent  you — a  plan 
you  will  want  to  join  up  with  at  once. 


EDGEWATER  FLYING  CLUB,  INC.  AD-10 
357  North  LaSalle  Street,  Chicago,  111. 
Office  of  the  President: 

Your  story  sounds  good  to  me  and  I  am  interested  enough  to  want 
to  know  more  about  your  organization.  Please  send  me  complete 
information  by  return  mail. 


-ADVERTISEMENT— 


LAIDLAW 
CABIN  UPHOLSTERY 

SUPPLIES  ALL  AVIATION'S  TEXTILE  NEEDS 


Broadcloths,  Bedford  Cords,  fancy 
Rayons  and  Cottons  in  a  large 
variety  of  colorings,  patterns  and 
weaves  for  cabin  seats,  walls  and 
ceilings;  also  carpets  for  floor  coverings. 
All  textiles  in  harmony,  producing 


Write  for  our  new  samples,  Collection  No.  A-931 

THE  LAIDLAW  CO.,  Inc. 
NEW  YORK 


DETROIT 


CHICAGO  ST.  LOUIS 

MILLS  AT  PHILADELPHIA,  PA.,  AND  PAWTUCKET,  R.  I. 


LOS  ANGELES 


SEPTEMBER, 


1931 
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Floyd  Beimatt  Field 
H.Y.  Municipal  A-irport 

July  17,  1931. 


FIVE  ^ 

och  MxikUicf(:TUcjhtd 

INSTRUMENT 


DURING  two  months  of  193 1  five  transoceanic  flights  have  been 
made.  All  of  them  have  attained  more  in  distance  and  in  sur- 
mounting of  bad  weather  conditions  than  has  ever  heretofore  been 
accomplished  in  the  history  of  aviation. 

Transoceanic  flights  of  previous  years  have  involved  numerous 
failures  and  have  for  the  most  part  been  attempted  only  when 
weather  conditions  were  ideal. 

The  most  important  difference  in  the  equipment  of  transoceanic 
planes  of  this  year  over  those  of  previous  years  is  the  addition  of  the 
Sperry  Gyro-Horizon  and  Directional  Gyro. 

Descriptive  pamphlet  will  be  sent  on  request. 


$PERRY  GYROSCOPE  CQ,/w. 

BROOKLYN    -    NEW  YORK 
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completely  modern  .  .  .  for  pleasure  .  .  .  for  training 


FAIRCHILD  22 

MOST  gratifying  endorsement  and  approval  of  the  industry 
attended  the  introduction  at  the  1931  Detroit  Show  of  the 
new  and  economical  Fairchild  22 — with  its  modern  inverted,  air- 
cooled  Rover  engine  of  75  horsepower,  Now  the  Cirrus  (inverted) 
Hi-Drive  engine  of  95  horsepower  is  also  available  in  this  model, 
fl  This  is  the  second  step  in  a  determined  drive  to  produce  full  qual- 
ity, full  prformance,  completely  equipped  airplanes  at  sensible 
prices.  It  belongs  completely  to  this  new,  practical  era  of  aviation. 
U  The  "22",  like  its  well-known  predecessors,  possesses  the  priceless 
Fairchild  ingredient — "Stamina  to  give  unfailing  service  under  the 
most  severe  conditions."     Complete  details  gladly  mailed. 


ROVER   POWERED   (105  M.P.H.) 


2675 


CIRRUS  HI-DRIVE  POWERED  (118  M.P.H. 


;2775 


KREIDER-REISNER 
AIRCRAFT  COMPANY 


Hagerstown,  Maryland 


Division  of  FAIRCHILD  AVIATION  CORPORATION 


Mechanical  Lapping 
of  Crankshafts 

I  T  is  fast  becoming  a  standard  machin- 
ing operation  in  the  automotive  industry. 

The  Norton  Crankshaft  Lapping  Machine  Type 
50,  provides  for  very  rapid  and  easy  handling  of 
the  crank,  is  eguipped  with  new  improved  type 
lapping  arms  and  is  arranged  for  self-contained 
motor  drive. 

All  line  bearings  and  crankpins  are  lapped  simul- 
taneously for  a  predetermined,  automatically  con- 
trolled period. 

Complete  specifications  gladly  furnished  on 
request. 

NORTON  COMPANY, WORCESTER,  MASS. 

New  York  Chicago  Detroit  Philadelphia  Pittsburgh  Hartford 
Cleveland      Syracuse      Hamilton,  Ont.      London      Paris     Wesseling,  Germany 
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The  Bird  Challenge 

Learn  the  significance  of  the  Bird  Challenge 


The  famous  4-place  open  cockpit  125  hp. 
Kinner  BIRD  which  can  be  fitted  for  dual 
instruction  in  ten  seconds  by  folding  for- 
ward the  extra  seat  $4395 


at  the  National  Air  Races 


CLEVELAND  MUNICIPAL  AIRPORT 
AUGUST  29— SEPTEMBER  7 


BIRD  planes  invite  comparison  in  performance  with  any  others 
in  their  power  range — including  planes  equipped  with  rotor 
vanes,  slots,  flaps  or  variable  camber  wings. 

Not  only  in  performance  but  in  wide  range  of  choice  and  cost 
the  Bird  Line  challenges  comparison. 


BIRD  100  hp.  Kinner  3  place  $3895 

BIRD  125  hp.  Kinner  4  place   4395 

BIRD  110  hp.  Warner  3  place   4250 

BIRD  125  hp.  Seaplane  4  place   6255 


BIRD  165  hp.  Wright  3  place  $5870 

JACOBS  BIRD  170  hp.  new  rating 

N.A.C.A.  Cowling  3  place   4995 

BIRD  90  hp.  OX-5  3  place   1995 


BIRD  125  hp.  Cabin  5  place. 


A  demonstration  flight  will  convince  you  of  the  exceptional 
flying  qualities  of  BIRD  Planes 


Ask  any  of  our  representatives: — 


ALABAMA 

Jack  Rhodes,  Birmingham 

CALIFORNIA 

Helen  D.  Maddux,  49  Fremont  PI., 

CONNECTICUT 

North  Eastern  Air  Service,  New  Canaan 

FLORIDA 

Raymond  Aircraft  Co.,  Box  1410,  Lakeland 
Alfred  K.  Young,  Gainesville 

GEORGIA 

B.  O.  Statham,  Golf  States  Airways, 
Americas 
ILLINOIS 

Major  R.  W.  Schroeder,  Skyharbor 

Airport,  Chicago 
Ottawa  Aircraft  Sales,  Ottawa 

IOWA 

Ralph  Weber;*,  Dennlson 

MASSACHUSETTS 

Henry  B.  Harris,  1654  Mass.  Ave., 

Cambridge 
Initals  Aircraft  Corp.,  Walpole 
Williams  Flyers,  Inc.,  West  Falmouth 
Fred  R.  Evans,  Cape  Cod  Airport, 
Barnstable 
NEBRASKA 

Thor  Bmmlerslev,  4215  Mia  ma  St..  Omaha 


OHIO 

Issondun  Sales  Corp.,  Hudson 
Miller  Airways,  Inc. 
Transcontinental  Airport,  Toledo 
Snndorph  Aeronautical  Corp. 
Cleveland  Airport 
George  O.  locom,  E.  Liverpool 

MICHIGAN 

Flo  Flying  Service,  Haggerty  Field. 

Dearborn 
Hartung  Aircraft  Corp. 
Box  27,  Harper  Station,  Detroit 

MARYLAND 

George  C.  Brinkerhoff 

College  Park  Airport,  College  Park 


THE  SAFE  AIRPLANE 

BIRD  AIRCRAFT  CORP. 

GLENDALE,  L.  I.,  NEW  YORK 

Telephone  Juniper  5-8237 


NEW  YORK 

Mull  Distributing  Corp.,  Cortland 

Nassan  Air  Service  Inc. 

Valley  Stream  (Curtlss  Field),  I..  I. 

OREGON 

Founder  Flying  Service,  Portland  Airport 

PENNSYLVANIA 
Alfred  K.  Young.  Somerset 
J.  W.  Mills,  1032  N.  Washington  Ave., 

Scranton 
D.  H.  Wallace,  Leetsdale 


VIRGINIA 

Dudley  Reed,  Fairmont 

Hopewell  Airport,  Hopewell,  Virginia 


To  Dealers  BIRD  Offers: 

-the  most  complete  line  of  airplanes 
in  America  at  prices  that  defy  com- 
petition. 

-a  new  dealer  plan  that  assures  real 
profits     Let  us  explain  It  to  you. 
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New,  up-to-date,  au- 
thoritative books  on 
every  phase  of  Aviation 
—practical  information 
for  beginner  or  expert 


Henley  Aviation  Books 
are  used  for  instruction 
purposes  in  more  than 
200  schools  and  colleges 


AVIATION  TRAINING  FOR  ALL 

INSTRUCTION  BY  EXPERTS  AT  LOW  COST 


Airplane  and  Engine  Books 

By  Major  V.  W.  Page,  Air  Corps,  U.  S.  R. 

MODERN  AIRCRAFT 


EVERYBODY'S  AVIATION  GUIDE 


PRACTICAL,  non-t 


Meaty, 

tloni  and  Answers  explaining 
they  navigate  the  all. 


and  dirigibles  and 


of  various 
function,  alrplan 


brief  history  of  aeronautics,  descrip 
_  _.  aircraft,  elementary  aero- dynamics,  airplane  parts  and  thel 
fuselage  forms  and  landing  gears,  airplane  wing  forms  and  con 
rpet,  propellers,   airplane  equilibrium  and  control,   official  records 


A  B  C  OF  AVIATION 


THE  answer  to 
ginners  a  basic 
layman  asks  Is  answered 
Instructor.    A  readable,  popular 
principles 
and  heavier  uu 
explanatory  dia 
ing  the  study 


simple.  Inexpensive  book  that  will  giv< 


od  why  they  fly.    _     .  . 
mply  by  America's  foremost  authority  and 
anatlon,  its  history.  Its  possibilities,  the 
machines  operate,  both  lighter 
showing  leading  types 


alrpla 


Paper  bound.  Price— $1. 


The  Standard  Reference  Work  On  Power  Plants 

MODERN  AVIATION  ENGINES 


\KE  most  complete  treatise  on  all  types 


aircraft 


published. 


X  men,  engineers,  students,  beginners. 

These  two  volumes  tell  you  everything  about  aviation  engines;  they  will 

an  expert  in  their  operation  and  repair.    More  than  1,000  illr  "  * 
minute,  accurate. 

Based  on  practical  shop  and  field  experience,  the  result  of  five  years  Intensive  study 
by  one  of  America's  greatest  authorities,  with  the  co-operation  of  Army  and  Navy 
"ane   and   engine  constructors.     Each  volume 
ins  1,060  pageB  and  500  illustrations.   Volume  One  covers  the  principles  of  engines. 


__.   cooling   systems,   cylinder  c 
trouble  shooting.  Liberty  motors,  etc 
Volume  Two  takes  up  the  various  types 


Whitney  "Wasp"  ard  **Hor 
and  Cam  Inez  air  and  water 

installation,  Instruments,  propellers.^  reduction  sears 
airship  engines,  et 


Pratt  and 

,  Cirrus  Mark  II  and  III,  Packard,  Curtlss 
per  ralHrae-^$s!oo  .'Tilth  volum^i-49.i 


repair,  dirigible 


AVIATION  ENGINE  EXAMINER 


E 


want  to  know  about  Aviation  Engine*  limply 
tion  and  answer  form  I    A  comprehensive  set  of  lessons 
cost    Prepared  by  Major  Pag6,  one  of  aviation'  " 


authorities.  Juit 


leading  types  of 


Overhauling  and   Repair.     400  pages,   250  illustrations. 


ABC  OF  GLIDING  AND 
SAILFLYING 

BRAND  new.  Just  off  the  pmi.  this  comprehensive  book  tells 
the  thrilling  sport  of  motorless  flying.  Based  on  practical  G 
experience.  Explains  aU  leading  types  of  Gliders  and  Sailplanes,  ineir  con- 
struction, control,  launching.  Fully  Illustrated.  A  so  Includes  WORKING  DRAWINGS 
FOR  BUILDING  A  STRONG  YET  SIMPLE  PRIMARY  GLIDER.  TWb  book  Is 
actually  a  complete  groundwork  course  In  Gliding  which,  as  Colonel  Lindbergh  and 
other  noted  aviators  have  said.  Is  a  safe.  Inexpensive  way  to  learn  control  of  airplanes. 
Chapters  Include  History  of  Gliding.  Air  Currenta.  How  to  Form  a  Gilding  Club. 
Modem  Gliders  and  Sailplanes.  Gliding  and  Soaring  Terrain,  Training  for  Pilots. 
Glider  Construction,  etc.  200  pages,  72  illustrations.  Durable  Antlgue  Paper  Bind- 
ing $1.50.    (Cloth  Binding  $2.00). 

AERIAL  NAVIGATION  AND 
METEOROLOGY 

By  Capt.  Lewis  A.  Yancey,  Master  Mariner  (Unlimited) 

Navigator  of  tht  Pathfinder  on  its  Historic  Flight  to  Rom* 

THIS  second  revised  and  enlarged  edition  of  Yancey's  monumental  work  will  be 
welcomed   by  aircraft  pilots,   students   and  everyone   Interested   In  the  Important 
subject   of   navigation.     Written   In   simple  nontechnical   language;  indispensable 
to   the   transport   pilot   and   those   preparing   for   transport   pilot  examinations. 

The  author,  Capt.  Lewis  A.  Yancey,  famous  transatlantic  flyer.  Is  a  practical  navi- 
gator with  more  than  15  years'  experience,  advisor  to  important  long  distance  flights, 
lecturer,  teacher. 

Here,  In  350  pages  of  practical  Information,  Is  the  knowledge  that  will  enable  the 
pilot  to  fly  his  course  with  precision  and  assurance.  Numerous  problems  stated  and 
solved;   examplei  for  practice. 

The  chapter  headings:  Bearing  and  Direction — Terrestrial  Sphere — Charts  and  Mbpb— 
The  Compete — Compass  Errors  —  Compass  and  Compensation  —  Correction  of  Course*. 
Cross-Country  Work— Meteorology— First  Aid— Air  Commerce  Regulations.  The  Appen- 
dix eontalm  Course  Error  Table,  Conversion  Table,  Statute  to  Nautical  Miles,  Questions 
for  Review,  Variation  Map  of  North  America.    Price— $4.00. 

-JUST  PUBLISHED - 

MODERN  DIESEL  ENGINE 
PRACTICE 

Theory — Practical  Applications — Operation — Upkeep  and  Repair 

By  ORVILLE  ADAMS,  Consulting  Diesel  Engineer 

THIS  boob  was  written  with  the  purpose  of  combining  in  one  volume,  a  text  for 
study  and  reference — and  a  practical  manual  on  operation  and  repair.  Every 
fundamental  basic  fact  requisite  for  understanding  Diesel  Engine  theory  and 
operation  of  all  types,  as  well  as  rules  for  maintenance  and  repair  are  found  In  this 
book,  arranged  in  a  logical  order,  and  written  in  easily  understood  language  for  the 
practical  man.  Information  never  before  available  is  Included  In  this  new  book. 
THE  MODERN  PACKARD  AIRCRAFT  DIESEL  ENGINE  IS  FULLY  DESCRIBED, 
650  pages.  400  Illustrations,  $6.00. 

CHECK  TITLES  YOU  WISH  TO  EXAMINE 
MAIL  THE  COUPON— YOU  NEED  SEND  NO  MONEY 

g^^ORMAN  A.  HENLEY  PUBLISHING  CO.,  Dept.  930 

■  2  West  45th  Street,  New  York,  N.  Y. 

~  Gentlemen:  Please  send  the  books  checked  below  for  my  examination.    I  enclose 

■  no  money  but  will  deposit  the  price,  plus  the  few  cents  postage  charge,  with 

■  postman  on  delivery.  Yon  agree  to  refund  m>  money  in  full  If  I  return  books 
J  within  5  days. 

I  □  Modern  Diesel  Engine  Practice.  $6.00  □  Aerial  Navigation  and  Meteorology,  $4.00 

■  □  Madera  Aircraft.  $5.00.  □  Everybody's  Aviation  Guide.  $2.00 

■  DA  B  C  of  Aviation,  $1.00.  □  Spanish   Edition,  $3.00 

■  □  Modern  Aviation  Engines,  2  vol..  $9.00    □  Aviation  Engine  Examiner,  $3.00 

■ [Check  here  for  single  volume  at  $5.00     □  A  B  C  of  Gliding  and  Sallflylng 
(   )  Vol.  One:  (   )  Vol.  Two.]        —Paper  Bound  $1.50:  Cloth  Bound  $2.00. 

£  Name   

£  Address   

|   City    State   

I   NOTE:   If  you  enclose  remittanee  with  this  coupon,  we  will  pay  postage  charges. 

■ Same  5-day  return  privilege.    (Remittance  must  accompany  orders  from  Canada 
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KEN  DA  LL  SETS  A  NEW 

TRANSATLANTIC  RECORD 

WITH  BOARDMAN  AND  POLANDO 


Success  and  a  new  record — The  "Cape 
Cod"  is  greeted  at  its  planned  destination, 
Istanbul,  Turkey. 


Ready  for  their  trans-oceanic  flight — Polando  and 
Boardman  inspect  their  Wright-powered  Bellanca  plane. 
Kendall  Oil  was  its  lubrication. 


'END ALL  Oil  immensely  satisfactory."  With 
this  enthusiastic  cablegram,  Russell  Boardman 
and  John  Polando  paid  tribute  to  the  faultless  lubri- 
cation that  brought  success  to  their  glorious  flight 
from  New  York  to  Istanbul,  Turkey. 

When  first  they  laid  the  propeller  hub  of  their 
heavily  laden  plane  "Cape  Cod"  on  the  great  circle 
route,  Boardman  and  Polando  had  already  prepared  a  perfect  recipe.  The 
pilots  were  skillful,  confident.  Their  plane  was  tried  and  true.  The  great 
engine  had  the  power.  Sufficient  gasoline  filled  the  tanks.  They  had  deliberately 
chosen  aviation's  greatest  oil — Kendall — to  protect  all   against  failure! 

In  those  two  days  and  nights,  during  which  the  pilots  drove  their  ship  unseen 
across  the  Atlantic  and  the  breadth  of  Europe,  Kendall  proved  its  mettle — a 
new  long-distance  record  of  5000  miles  of  uninterrupted  flight — 50  hours  con- 
tinuous lubrication — perfect  engine  performance — achievement  for  the  first 
time  since  Lindbergh,  of  a  European  destination  as  planned  without  a  stop! 

Whether  you  plan  a  flight  to  the  next  town  or  the  next  continent,  make 
Kendall  Oil  your  unvarying  choice.  Behind  its  records  are  good  reasons.  Its 
source  is  the  world's  premium  crude  oil  of  Bradford,  Pennsylvania.  Its  refining 
is  done  by  modern  methods  to  the  highest  possible  quality  standard.  It  will 
give  a  full  30  hours  of  service  without  change — merely  maintain  the  oil  level. 

For  complete  information  on  Kendall  Oil  and  a  list  of  airports  where  it  is 
sold,  address,  Kendall  Refining  Company,  Bradford,  Pennsylvania. 


KENDALL  OIL 


REFINED  FROM  1O0% 
BRADFORD  GRADE  OF 
PENNSYLVANIA  CRUDE 


Use  the  Air  Mail! 
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The  National  Air  Races  at  Cleveland  Offer  Variety  and  Action 


NATIONAL 


AIR  RACES 


THE  National  Air  Races  of  1931  inaugurate  the 
second  decade  of  this  annual  American  aviation 
classic.  As  the  cynosure  of  aeronautics  in  the 
United  States,  the  x\ir  Races  will  center  at  Cleveland,  Ohio, 
from  August  29  to  September  7,  the  attention  and  interest 
of  the  thousands  actively  engaged  in  aviation  and  the  mil- 
lions of  the  general  public. 

A  dusty  three-day  meet  at  Omaha,  Nebraska,  in  1921, 
was  the  crude  beginning  of  the  National  Air  Races  having 
the  scope,  color  and  importance  of  those  of  recent  years. 
During  the  six  years  after  1921,  the  event,  was  held  an- 
nually at  various  cities  throughout  the  country  with  a  three- 
or  four-day  program  comprised  principally  of  military 
maneuvers  and  very  little  civilian  competition.  In  1927, 
however,  began  the  increase  of  the  public's  interest  in  fly- 
ing, which  gained  tremendous  importance  during  the  past 
four  years.  The  effect  on  the  National  Air  Races  of  this 
wide-spread  interest  was  apparent,  even  at  its  beginning. 
In  1928,  at  Los  Angeles,  California,  the  Air  Races  first  as- 
sumed the  proportions  of  a  major  event  in  the  annals  of 
American  civil  and  military  aeronautics.  At  Cleveland, 
Ohio,  in  1929,  and  at  Chicago,  Illinois,  in  1930,  the  Races 
were  definitely  established  as  an  important  and  significant 
annual  event. 

Sponsors  of  the  National  Air  Races  contend  that  the 
primary  purpose  is  to  contribute  to  the  advancement  of  fly- 
ing in  all  its  phases.  The  Races  are  organized  on  the 
premise  that  the  greatest  contributing  force  in  aviation's 
progress  is  participation  in  aircraft  competition;  that  from 
the  technical  knowledge  which  such  competition  has  pro- 
duced the  aeronautical  industry  has  materially  profited ; 
and  that  the  National  Air  Races  are  one  of  the  major  fac- 
tors in  such  endeavor. 

Aeronautical  engineers  are  provided  these  competitions 
to  judge  the  comparative  performances  of  new  and  im- 
proved aircraft  design ;  and,  not  the  least  important,  pro- 
fessional and  amateur  pilots  are  given  the  opportunity  of 
testing  their  flying  ability  in  competition. 

Inevitably,  the  Air  Races  assumed  a  place  of  major  im- 
portance as  a  national  sporting  event  because  of  the  pro- 
clivities for  sport  inherent  in  aerial  contesting  and  the 
spectacular  nature  of  aerial  demonstrations  generally. 
Primarily,  however,  they  are  maintained  for  the  engineer- 
ing and  promotional  benefits  which  accrue  to  the  aircraft 
industry.  Of  importance  in  this  latter  purpose,  for  ex- 
ample, is  that  thousands  of  the  general  public  attend  the 
Races.  They  visit  a  large  air  transport  center  and  terminal. 
They  see  passenger  and  mail  planes  prosaically  taking  off 
on  schedule.  They  witness  the  performances  of  which 
modern  aircraft  are  capable.  Many  will  be  converted  to 
air  travel,  flying  for  the  first  time  on  passenger  flights  ar- 
ranged on  the  program  especially  for  this  purpose. 

It  is  the  opinion  of  Air  Race  officials  that  the  next  ten 
years  will  be  an  important  era  in  the  development  of  flight 
in  all  its  phases.  They  believe  that  the  greatest  improve- 
ments in  design  and  construction  will  result  from  competi- 
tions, particularly  from  those  provided  by  the  National  Air 
Races.  Towards  that  end  the  events  for  the  Races  are  pre- 
pared.   The  program  this  year  represents  a  careful  study 


of  past  projects  as  well  as  recommendations  made  at  the 
contest  committee  zone  meetings  and  by  the  aircraft  in- 
dustry at  large. 

The  program  includes  more  than  forty  closed  course 
events,  twelve  special  speed  dashes,  the  National  Sweep- 
stakes Handicap  Derby  from  'Santa  Monica,  California,  to 
Cleveland,  with  divisions  for  men  and  women,  and  a  free- 
for-all  derby.  Prizes  totaling  $100,000  and  trophies  will 
be  awarded  the  winners  of  the  various  contests.  The  speed 
events  will  be  flown  over  a  course  of  ten  miles,  constructed 
especially  for  the  races.  The  course  is  supplemented  with 
a  permanent  grandstand.  This  year  Cleveland  is  embark- 
ing on  an  ambitious  program,  proposing  to  keep  the  races 
at  this  city  for  the  next  five  years.  Two  years  ago  the 
races  were  held  at  Cleveland. 

The  1931  Air  Races  at  Cleveland  embody  a  well-rounded 
out  program  of  activity  for  all  departments  of  aviation. 
The  Army  Air  Corps  and  Naval  Air  Service  will  par- 
ticipate extensively.  The  Army  will  be  represented  by 
thirty-six  pursuit  planes  from  Selfridge  Field  and  the  Navy 
will  have  contingents  from  Langley  Field  and  Anacostia, 
in  addition  to  a  group  of  twelve  planes  flown  by  the  Marine 
Corps.  The  Navy  plans  to  have  the  new  airship  Akron  at 
the  races. 

Considerable  interest  has  been  displayed  in  the  100-mile 
free-for-all  Thompson  Trophy  speed  race  which  was  run 
for  the  first  time  last  year  at  the  Chicago  National  Air 
Races  and  won  with  a  speed  of  201.9  miles  per  hour.  This 
year  the  race  will  be  flown  over  a  ten-mile  course,  instead 
of  a  five-mile  one  as  in  1930,  and  all  turns  will  be  away 
from  spectators.  The  trophy  and  a  purse  of  $15,000  will 
be  awarded.  This  year  to  enter  the  race  each  competing 
plane  must  qualify  with  a  straight-away  speed  of  175  miles 
per  hour. 

The  Races  have  attained  international  import  with  the 
entry  of  an  aerobatics  team,  headed  by  Lieut.  Alford  Wil- 
liams, formerly  of  the  U.  S.  Navy.  Lieutenant  Williams 
recently  made  a  tour  of  Europe  and  obtained  the  entry  in 
the  Races  of  .several  well-known  European  fliers.  Among 
the  foreign  pilots  who  have  given  commitment  for  official 
military  participation  are  Flight  Commander  R.  Atcherley 
of  Great  Britain,  Mario  de  Bernardi  of  Italy,  Ernst  Udet 
of  Germany,  Captain  B.  Orlinski  of  Poland  and  Major 
Alois  Kubita  of  Czecho-Slovakia. 

Udet  has  a  plane  of  his  own  design,  built  especially  for 
stunting,  while  Captain  Orlinski  has  one  of  the  new  Polish 
pursuit  monoplanes  which  have  aroused  great  interest  in 
Europe.  This  is  the  first  model  of  its  kind  seen  in  this  coun- 
try. Atcherley  has  an  airplane  especially  equipped  for  in- 
verted flight  and  Lieutenant  Williams  will  fly  a  Curtiss 
Hawk,  powered  with  a  Bliss  Jupiter  engine. 

Twelve  special  one-mile  speed  events  to  establish  Air  Race 
records  have  been  inaugurated  this  year.  Race  horse  starts, 
incepted  for  all  speed  races  last  year,  will  again  be  in  effect. 
All  entrants  have  been  urged  to  select  racing  colors  for 
their  planes. 

A  special  ruling  this  year  requires  150  hours  of  solo 
time,  including  fifty  hours  on  cross-country  flights,  on  the 
{Continued  on  page  116; 


36 


Aero  Digest 


Complete  List  of  Events 

at  the 

NATIONAL  AIR  RACES 


(Unless  otherwise  designated  the 
events  listed  are  open  to  men  pilots 
only.) 

SATURDAY,  AUGUST  29 

Dedication  of  permanent  Air  Race 
Stadium  for  the  five-year  program  of 
: ".  tional  Air  Races  at  Cleveland  Air- 
port. 

Arrival  of  the  U.  S.  Army  Air  Corps 
contingent  of  36  pursuit  planes  of  the 
First  Pursuit  Group,  Selfridge  Field, 
Mt.  Clemens,  Mich. 

Arrival  of  the  Navy  contingent  of 
12  "Striking  Eagles,"  fighting  unit  from 
the  airplane  carrier,  the  U.  S.  S. 
Langley. 

Arrival  of  the  Navy  contingent  of 
12  twin-engined  patrol  flying  boats 
over  an  inland  water  route  from  the 
Atlantic  seaboard. 

Arrival  of  the  U.  S.  Marine  Corps 
contingent  of  two  divisions  (12  air- 
planes) from  Quantico,  Va. 

Special  Event  101.  One-mile  speed 
dash  for  airplanes  with  engines  hav- 
ing not  more  than  275  cu.  in.  displace- 
ment. 

Event  2.  Thirty-mile  race  (six  laps) 
of  not  more  than  275  cu.  in.  Purse 
$600. 

Event  17.  Sportsman  pilots,  thirty- 
mile  race  (six  laps).  Cabin  or  open 
type  planes  of  not  more  than  120  cu. 
in.,  carrying  A.  T.  C.  or  Group  II 
License.    Sportsman  Pilot  Trophy. 

Event  16.  Autogiro  exhibition  and 
competition.    Purse  $1,000. 

Event  31.  Civilian  acrobatic  exhibi- 
tion. Teams  of  three,  by  invitation. 
$300  daily. 

Event  3.  Free-for-all  (men  pilots). 
Thirty-mile  race  (six  laps).  Not  more 
than  400  cu.  in.    Purse  $1,200. 

Event  35.  Women  pilots.  Dead  stick 
landing  contest.    Prizes  $200. 

Event  39.  Free-for-all  (men  only) 
parachute  jumping  contest  for  profes- 
sionals.   Purse  $200. 

(Daily  features  listed  at  top  of  page 
not  scheduled  for  this  dayf) 

SUNDAY,  AUGUST  30 

Special  Event  100.  One-mile  speed 
dash.  Open  to  airplanes  with  engines 
of  115  cu.  in.  or  less  displacement. 

Special  Event  102.  One-mile  speed 
dash.  400  cu.  in.  or  less. 

Special  Event  108.   One-mile  speed 


DAILY  FEATURES 

Demonstration  flying  by 
U.  S.  Army  Air  Corps 

First  Pursuit  Group 
Selfridge  Field,  Mich. 


U.  S.  Navy,  "Striking  Eagles", 
fighting  unit  from  airplane  carrier, 
U.S.S.  Langley 

U.  S.  Navy 
Two  squadrons  of  Patrol  Boats 

U.  S.  Marine  Corps 
Squadron  of  fighting  planes 
from  Quantico,  Va. 

Famous  foreign  fliers  led  by 
Lieut.  Alford  J.  Williams 
Maneuvers  broadcast  by  Cy  Caldwell 

Cruise  over  races  by  U.S.S.  Akron, 
world's  largest  airship 


Night  flying  exhibitions 
Band  Concert  Fireworks 

Finale — U.  S.  Army  Air  Corps  Feature, 
"The  Flying  Comet" 


dash.  Free-for-all  under  same  qualifi- 
cations as  Thompson  Trophy  Race 
(Event  32).  Must  make  175  miles  an 
hour. 

Special  Event  111.  One-mile  speed 
dash.  Free-for-all  under  same  qualifi- 
cations as  women's  Aerol  Trophy  Race 
(Event  33).  Must  make  140  miles  an 
hour. 

Event  4.  Thirty-mile  race  (six  laps). 
Cabin  or  open  type  airplanes  of  not 
more  than  400  cu.  in.,  carrying  A.  T.  C. 
or  Group  II  License.  Purse  $800. 

Event  18.  Sportsman  pilots'  thirty- 
mile  race  (six  laps).  Cabin  or  open 
type  plants  of  not  more  than  275  cu. 
in.,  carrying  A.  T.  C.  or  Group  II 
License.    Sportsman  Pilot  Trophy. 

Event  24.  Women  pilots.  Thirty- 
mile  race  (six  laps).  Cabin  and  open 
type  planes  of  not  more  than  350  cu. 
in.,  carrying  A.  T.  C.  or  Group  II 
License.  Purse  $1,000. 

Event  16.  Autogiro  exhibition  and 
competition. 

Event  31.  Civilian  acrobatic  exhibi- 
tion. Teams  of  three,  by  invitation. 
$300. 

Event  1.   Free-for-all  (men  pilots). 


Thirty-mile  course  (six  laps).  Not 
more  than  275  cu.  in.    Purse  $1,000. 

Event  34.  Dead  stick  landing  con- 
test. Prize  $200. 

Event  39.  Free-for-all  (men  only) 
parachute  jumping  contest  for  profes- 
sionals.   Purse  $200. 

Arrival  of  Men's  Handicap  Derby 
from  Santa  Monica,  Calif. 

Arrival  of  Women's  Handicap  Derby 
from  Santa  Monica,  Calif. 

Presentation  of  Men's  and  Women's 
Handicap  Derby  Sweepstake  Prize  (a 
sport  automobile  valued  at  $2,500). 

MONDAY,  AUGUST  31 

Special  Event  103.  One-mile  speed 
dash.  For  airplanes  having  engines 
with  510  cu.  in.  or  less  displacement. 

Special  Event  109.  Women  pilots. 
One-mile  speed  dash.  510  cu.  in.  or 
less. 

Event  108.  One-mile  speed  dash. 
Free-for-all  under  same  qualifications 
as  Thompson  Trophy  Race  (Event  32). 
Must  make  175  miles  an  hour. 

Event  111.  One-mile  speed  dash. 
Free-for-all  under  same  qualifications 
as  women's  Aerol  Trophy  Race  (Event 
33).  Must  make  140  miles  an  hour. 

Event  6.  Thirty-mile  race  (six  laps). 
Cabin  and  open  type  planes  of  not 
more  than  510  cu.  in.    Purse  $800. 

Event  19.  Sportsman  pilots'  thirty- 
mile  race  (six  laps).  Cabin  and  open 
type  planes  of  not  more  than  350  cu. 
in.,  carrying  A.  T.  C.  or  Group  II 
License.    Sportsman  Pilot  Trophy. 

Event  26.  Women  pilots.  Thirty- 
mile  race  (six  laps).  Cabin  and  open 
type  planes  of  not  more  than  650  cu. 
in.    Purse  $1,150. 

Event  16.  Autogiro  exhibition  and 
competition. 

Event  31.  Civilian  acrobatic  exhibi- 
tion. Teams  of  three,  by  invitation. 
$300. 

Event  A.  Free-for-all  (men  pilots). 
Thirty-mile  race  (six  laps).  Not  more 
than  115  cu.  in.   Purse  $800. 

Event  35.  Women  pilots.  Dead  stick 
landing  contest.   Prizes  $200. 

Event  39.  Free-for-all  (men  only) 
parachute  jumping  contest  for  profes- 
sionals.   Purse  $200. 

Arrival  of  Transcontinental  Free- 
for-all  Derby.  Derby  fliers  start  from 
Los  Angeles  and  must  arrive  in  Cleve- 
land before  7  p.  m.  Eastern  Standard 
Time  the  same  day.    Open  to  men  and 
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women  pilots  flying  any  type  of  air- 
plane with  any  type  of  engine  or  en- 
gines. Pilots  may  fly  non-stop  or  land. 
Purse  $15,000. 

TUESDAY,  SEPTEMBER  1 

Army  Day 

Entire  First  Pursuit  Group  of  72 
fighting  planes  from  Selfridge  Field, 
Mich.,  in  a  special  program  of  tactical 
and  formation  flying  inaugurating 
"Army  Day"  ceremonies. 

Special  Event  108.  One-mile  speed 
dash.  Free-for-all  under  same  qualifi- 
cations as  Thompson  Trophy  Race 
(Event  32).  Must  make  175  miles  an 
hour. 

Special  Event  111.  One-mile  speed 
dash.  Free-for-all  under  same  qualifi- 
cations as  women's  Aerol  Trophy  Race 
(Event  33).  Must  make  140  miles  an 
hour. 

Special  Event  104.  One-mile  speed 
dash.  For  airplanes  having  engines 
with  650  cu.  in.  or  less  displacement. 

Special  Event  110.  Women  pilots. 
One-mile  speed  dash.  800  cu.  in.  or 
less. 

Event  8.  Thirty-mile  race  (six  laps). 
Cabin  and  open  type  planes  of  not 
more  than  650  cu.  in.,  carrying  A.  T.  C. 
or  Group  II  License.  Purse  $1,200. 

Event  20.  Sportsman  pilots'  thirty- 
mile  race  (six  laps).  Cabin  and  open 
type  planes  of  not  more  than  450  cu. 
in.,  carrying  A.  T.  C.  or  Group  II 
License.    Sportsman  Pilot  Trophy. 

Event  25.  Women  pilots.  Free-for- 
all  thirty-mile  race  (six  laps).  Not 
more  than  510  cu.  in.    Purse  $1,000. 

Event  16.  Autogiro  exhibition  and 
competition. 

Event  31.  Civilian  acrobatic  exhibi- 
tion. Teams  of  three,  by  invitation. 
$300. 

Event  5.  Free-for-all  (men  pilots). 
Thirty-mile  race  (six  laps).  Not  more 
than  510  cu.  in.    Purse  $1,200. 

Event  39.  Free-for-all  (men  only) 
parachute  jumping  contest  for  profes- 
sionals.   Purse  $200. 

WEDNESDAY,  SEPTEMBER  2 

Special  Event  105.  One-mile  speed 
dash.  Open  to  airplanes  having  en- 
gines with  800  cu.  in.  or  less  displace- 
ment. 

Special  Event  108.  One-mile  speed 
dash.  Free-for-all  under  same  qualifi- 
cations as  Thompson  Trophy  Race 
(Event  32).  Must  make  175  miles  an 
hour. 

Special  Event  111.  One-mile  speed 
dash.  Free-for-all  under  same  qualifi- 
cations as  women's  Aerol  Trophy 
Race  (Event  33).  Must  make  140 
miles  an  hour. 

Event  10.  Fifty-mile  race  (ten  laps). 
Cabin  and  open  type  planes  of  not  less 
than  400  cu.  in.  and  not  more  than  800 
cu.  in.,  carrying  A.  T.  C.  or  Group  II 
License.    Purse  $1,600. 

Event  21.    Sportsman  pilots'  thirty- 


mile  race  (six  laps).  Cabin  and  open 
type  planes  of  not  more  than  650  cu. 
in.,  carrying  A.  T.  C.  or  Group  II 
License.    Sportsman  Pilot  Trophy. 

Event  16.  Autogiro  exhibition  and 
competition. 

Event  31.  Civilian  acrobatic  exhibi- 
tion. Teams  of  three,  by  invitation. 
$300. 

Event  7.  Free-for-all  (men  pilots). 
Thirty-mile  race  (six  laps).  Not  more 
than  650  cu.  in. 

Event  39.  Free-for-all  (men  only) 
parachute  jumping  contest  for  profes- 
sionals.   Purse  $200. 

Event  35.  Women  pilots.  Dead 
stick  landing  contest.    Prizes  $200. 

THURSDAY,  SEPTEMBER  3 

Navy  Day 
Special  cruise  of  the  U.  S.  S.  Akron, 
world's  largest  dirigible,  over  the  air 
races,  inaugurating  Navy  Day  cere- 
monies. Escort  of  the  "Striking 
Eagles,"  fighting  squadron  from  the 
carrier  Langley,  flying  patrol  boats  and 
Marine  Corps  planes  from  Quantico, 
Va. 

Special  Event  108.  One-mile  speed 
dash.  Free-for-all  under  same  qualifi- 
cations as  Thompson  Trophy  Race 
(Event  32).  Must  make  175  miles  an 
hour. 

Special  Event  111.  One-mile  speed 
dash.  Free-for-all  under  same  qualifi- 
cations as  women's  Aerol  Trophy  Race 
(Event  33).  Must  make  140  miles  an 
hour. 

Special  Event  106.  One-mile  speed 
dash.  Open  to  airplanes  having  en- 
gines of  1,000  cu.  in.  or  less  displace- 
ment. 

Event  12.  Fifty-mile  race  (five  laps) 
Cabin  and  open  type  planes  of  not 
more  than  1,000  cu.  in.,  carrying  A.  T. 
C.  or  Group  II  License.    Purse  $2,000. 

Event  22.  Sportsman  pilots'  fifty- 
mile  race  (10  laps).  Open  and  closed 
type  planes  of  not  more  than  1,000  cu. 
in.,  carrying  A.  T.  C.  or  Group  II 
License.    Purse  $2,000. 

Event  16.  Autogiro  exhibition  and 
competition. 

Event  31.  Civilian  acrobatic  exhibi- 
tion. Teams  of  three,  by  invitation. 
$300. 

Event  9.  Free-for-all  (men  pilots) 
thirty-mile  race  (six  laps).  Not  more 
than  800  cu.  in.    Purse  $2,400. 

Event  34.  Dead  stick  landing  con- 
test.   Prizes  $200. 

Event  39..  Free-for-all  (men  only) 
parachute  jumping  contest  for  profes- 
sionals.   Purse  $200. 

FRIDAY,  SEPTEMBER  4 
Event  33.  Cleveland  Pneumatic 
Aerol  Trophy  Race.  Free-for-all  high 
speed  classic  for  women  pilots.  Any 
type  and  powered  ship.  Qualifying 
speed  of  140  miles  an  hour  required. 
Fifty-mile  race  (five  laps).  Aerol 
Trophy  and  purse  of  $7,500. 


Event  28.  Women  pilots.  Fifty-mile 
race  (five  laps).  For  cabin  and  open 
type  planes  having  engines  with  not 
more  than  1,000  cu.  in.  displacement 
and  carrying  A.  T.  C.  or  Group  IT 
License.    Purse  $2,500. 

Event  30.  Men  and  women  pilots. 
Mixed  race  by  invitation.  Approxi- 
mately 1,000  cu.  in.  Distance  to  be 
decided  by  contest  committee.  Purse 
$2,500. 

Event  16.  Autogiro  exhibition  and 
competition. 

Event  31.  Civilian  acrobatic  exhibi- 
tion. Teams  of  three,  by  invitation. 
$300  daily. 

Event  27.  Women  pilots.  Free-for- 
all  fifty-mile  race  (ten  laps).  Not  more 
than  800  cu.  in.    Purse  $2,000. 

Event  35.  Women  pilots.  Dead 
stick  landing  contest.    Prizes  $200. 

Event  39.  Free-for-all  (men  only) 
parachute  jumping  contest  for  profes- 
sionals.   Purse  $200. 

SATURDAY,  SEPTEMBER  5 
Special  Event  107.    One-mile  speed 
dash.    Open  to  planes  having  engines 
with  not  more  than  1,785  cu.  in.  dis- 
placement. 

Special  Event  108.  One-mile  speed 
dash.  Free-for-all  under  same  qualifi- 
cations as  Thompson  Trophy  Race 
(Event  32).  Must  make  175  miles  an 
hour. 

Special  Event  111.  One-mile  speed 
dash.  Free-for-all  under  same  qualifi- 
cations as  women's  Aerol  Trophy  Race 
(Event  33).  Must  make  140  miles  an 
hour. 

Event  36.  Air  transport  speed  and 
efficiency  contest.  Five  laps  over  a  ten- 
mile  course.  Award  determined  by 
greatest  number  of  merit  points  ac- 
cording to  1931  National  Air  Tour 
formula.    Purse  $2,000. 

Event  38.  National  Guard  Race  for 
the  Douglas  Trophy.  Fifty-mile  race 
(five  laps).  Open  to  military  two- 
place  planes  only. 

Event  16.  Autogiro  exhibition  and 
competition. 

Event  11.  Free-for-all  (men  pilots) 
fifty-mile  race  (five  laps).  Not  more 
than  1,000  cu.  in.    Purse  $3,000. 

Event  31.  Civilian  acrobatic  exhibi- 
tion. Teams  of  three,  by  invitation. 
$300. 

Event  34.  Dead  stick  landing  con- 
test.   Prizes  $200. 

Event  39.  Free-for-all  (men  only) 
parachute  jumping  contest  for  profes- 
sionals.   Purse  $200. 

SUNDAY,  SEPTEMBER  6 

Special  one-mile  speed  dashes  for 
world  speed  records  for  men  and 
women  pilots  using  any  type  of  plane 
with  any  type  of  engine  or  engines. 

Event  15.  Amphibion  novelty  race. 
Trophy. 

Event  14.  Fifty-mile  race  (five  laps). 
{Continued  on  page  102) 


Line-up  of  gliders  at  the  Elmira  airport.    In  background,  tent  barracks  used  by  some  of  the  contestants 


SECOND  NATIONAL  SOARING  MEET 

R.  E.  Dowd 


LAST  year  at  the  close  of  the  first  National  Soaring 
Competition,  it  seemed  that  almost  everyone  who 
had  been  interested  in  the  glider  movement  in 
America  lapsed  into  a  sort  of  a  speculative  mood  as  to  its 
future.  Opinions  and  predictions  were  plentiful.  Some 
were  favorable;  many  were  not. 

Of  only  one  thing  were  we  certain.  That  was  the  fact 
that  a  highly  successful  competition  had  been  run  off. 
Records  were  made  only  to  be  promptly  broken.  The  Na- 
tional Glider  Association  under  the  able  leadership  of  Don 
Walker  had  established  its  importance  as  a  guiding  body 
for  glider  activities  on  a  national  scale.  But  still  we  specu- 
lated. Hard-headed  Americans  habitually  look  for  out- 
standing utility  of  a  new  project  before  it  gains  their 
endorsement.  The  utility  of  the  glider  was  not  readily 
apparent  to  the  layman.  The  question  seemed  to  be,  "Is 
this  the  beginning  or  the  end  of  the  end  of  America's  Glider 
Movement?"- — The  1931  contests  have  given  us  the  answer. 
It  was  only  the  beginning. 

August  1st  to  16th  were  the  dates  of  the  second  National 
Gliding  and  Soaring  Contest.  It  has  now  passed  into  his- 
tory as  another  milestone  of  American  glider  achievement. 
A  total  of  twenty-six  gliders  and  some  thirty-seven  pilots 
were  entered  in  the  many  events.  Twenty-one  pilots  quali- 
fied for  their  soaring  or  "C"  licenses.  Twenty-three 
passed  their  "B"  and  twenty-five  won  their  "A"  ratings. 
Eight  different  types  of  gliders  competed  in  the  many  con- 
tests. Approximately  eighty-eight  hours  of  motorless 
flight  were  accumulated  during  the  meet. 

Contestants  this  year  rode  on  the  wings  of  thunder- 
storms, floated  in  the  chilly  depths  of  summer  clouds,  and 
cruised  away  on  cross-country  trips  to  distant  landings, 
disturbing  the  rural  solitude  of  country  folk  as  they  swept 
low  over  the  farmhouses. 

Over  the  airport,  activities  were  no  less  spectacular. 


Hurdles  of  twine  were  skillfully  grazed  by  huge  gliders 
whose  pilots,  once  past  the  hurdles,  vied  with  one  another 
to  bring  their  crafts  to  a  stop  in  a  minimum  distance. 
"Bombs"  of  flour  in  paper  bags  were  hurled  at  targets 
placed  on  the  field  and  spot  landings  were  made  after  pass- 
ing over  the  targets.  But  most  thrilling  of  all  were  the 
balloon  bursting  contests  in  which  the  pilots,  like  knights 
of  old  with  lances  in  hand,  charged  down  on  captive  bal- 
loons with  deadly  aim. 

It  was  a  most  impressive  demonstration  of  superb  skill 
and  unfailing  sportsmanship. 

As  early  as  Friday  night  preceding  the  opening  of  the 
contest,  caravans  of  cars,  bicycles,  gliders  and  trailers 
found  their  way  into  peaceful  Elmira.  Months  of  hard 
work  in  raising  funds,  directing  advertising  and  planning 
many  events  had  keyed  up  the  townspeople  to  a  high  pitch 
of  expectancy.  Visitors  were  coming  and  they  were  to  be 
properly  welcomed.  Civic  pride  mingled  with  true  hos- 
pitality was  everywhere  in  evidence.  The  Y.  M.  C.  A.  and 
the  Mark  Twain  hotel  soon  bustled  with  activity  as  more 
and  more  teams  put  in  an  appearance.  Two  boys  rode  their 
bicycles  all  the  way  from  Philadelphia  and  camped  in  tents 
near  the  airport  for  the  duration  of  the  meet.  From  all 
sections  of  the  country  they  came,  some  individuals,  some 
families,  others  came  as  clubs  and  teams  representing  clubs. 
It  was  a  glorious  reunion  for  the  veterans  and  a  thrill  of  a 
lifetime  for  the  newcomers. 

Some  of  the  cities  identified  by  representatives  among 
the  contestants  were,  Akron,  Detroit,  New  York,  North- 
ampton, Le  Roy,  Norwich,  Ypsilanti,  Pittsburgh,  Patter- 
son, Providence,  Washington  and  Montour  Falls.  Excel- 
lent opportunities  were  offered  for  the  contestants  to  qualify 
for  their  license  ratings.  Many  had  been  trained  over 
level  ground  and  had  their  first  trials  at  soaring  during  their 
qualifying  flight. 
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The  official  opening  of  the  contest  was  Sunday  although 
Saturday  brought  out  an  ambitious  group  of  "early  birds" 
who  sought  to  try  their  wings  in  practice  flights.  The  weather 
man  started  being  disagreeable  on  the  opening  day  and  real 
activity  did  not  get  under  way  until  Monday  when  Albert 
Hastings  hopped  off  East  Hill.  W.  Hawley  Bowlus  made 
a  timely  arrival  by  airplane  tow  from  Le  Roy,  New  York 
and  in  his  descent  checked  the  currents  over  the  East  Hill 
site.  On  landing,  his  favorable  report  sent  ten  gliders 
hurrying  off  to  the  take-off  point.  The  meet  was  now  in 
full  swing  and  as  soon  as  barographs  were  properly  smoked 
and  made  available,  ship  after  ship  left  the  ground. 

There  is  neither  space  nor  occasion  at  this  time  to  trace 
the  events  clay  by  day,  even  though  they  offer  a  most  inter- 
esting series.  Consequently  some  of  the  outstanding  flights 
only  will  be  covered. 

Hastings  Eight-Mile  Storm  Flight  to  Erin,  August  3 

After  the  take-off  from  East  Hill  which  we  have  pic- 
tured, Al  Hastings  soared  back  and  forth  over  the  ridge 
for  a  considerable  time,  then  headed  out  across  country, 
disappearing  from  sight.  In  his  own  words,  he  tells  of 
his  experience:  "I  soared  from  East  Hill  to  Horseheads, 
and  thence  to  Breesport,  finding  excellent  flying  conditions. 
At  Breesport  I  lost  altitude  when  I  attempted  to  cross  a 
draw  and  turned  back  to  wait  for  a  thunderstorm  which 
I  saw  approaching  in  the  distance. 

"The  advance  clouds  of  the  storm  gave  me  plenty  of 
altitude  and  I  soared  across  the  draw  easily.  However, 
the  storm  approached  a  little  too  rapidly  and  several  times 
I  was  above  the  clouds,  losing  sight  of  the  earth  entirely. 
After  a  time  I  began  to  lose  altitude  and  the  rain  began 
so  I  picked  out  a  field  and  landed.  A  farmer  told  me  it 
was  Erin." 

Hastings'  barograph  indicated  an  altitude  of  almost  2,000 
feet  in  probably  the  first  storm  soaring  to  be  done  in 
America. 

Schempp's  Three-Hour  Thermal  Soaring 

Martin  Schempp  of  the  Haller  team  from  Pittsburgh 
made  a  most  remarkable  three-hour  flight  in  the  American- 
built  Haller-Hawk.  At  the  time  of  take-off  from  east 
ridge,  a  wind  of  only  four  miles  per  hour  was  registered. 
Yet  in  these  light  conditions  the  great  Hawk,  which  is  ap- 
parently patterned  after  the  German  R.R.G.  "Professor," 


maintained  its  altitude  until  the  sinking  sun  robbed  it  of 
its  support  and  a  landing  was  made  on  an  athletic  field. 
In  describing  his  landing  in  the  Elmira  Star  Gazette, 
Schempp  said  in  part — "I  decided  to  dive  for  an  athletic 
field  nearby,  although  a  high  tension  line  and  telephone 
wires  protect  it  fairly  well  from  any  visitors  from  above. 
It  took  plenty  of  curving,  fish  tailing,  and  sideslips,  to  kill 
all  the  speed  of  my  sailplane,  before  it  settled  down  safely 
just  at  the  end  of  the  field  in  front  of  a  row  of  trees  which 
made  me  use  the  brakes  on  my  single  air  wheel  as  hard 
as  I  could  pull  them.  Two  and  a  half  hours  soaring  mostly 
on  hot  air;  let's  call  it  a  day." 

Mass  Soaring  Friday,  August  7 

An  unexpected  wind  in  advance  of  a  light  storm  fur- 
nished an  opportunity  for  action  on  South  Mountain.  The 
ships  had  been  gathered  there  for  license  tests  and  also  in 
hope  that  a  wind  would  spring  up  which  would  allow  soar- 
ing. As  the  wind  freshened,  nine  ships  took  off  at  inter- 
vals of  only  a  few  minutes  beating  last  year's  record  for 
mass  soaring  by  two.  Meanwhile  Al  Hastings  took  off 
from  the  airport  by  auto  tow  and  headed  for  the  soarable 
region  near  South  Mountain.  He  was  attempting  the  diffi- 
cult feat  of  landing  on  the  mountain  top  from  the  airport. 
The  storm  overtook  him  as  well  as  the  other  ships  which 
were  in  the  air  and  they  were  all  forced  down,  some  mak- 
ing the  airport  and  others  making  emergency  landings  at 
the  base  of  the  mountain. 

Mrs.  Barnaby  and  Mrs.  Holderman  Win  "C"  Ratings 

It  is  a  significant  fact  that  the  first  soaring  license  to  be 
issued  in  the  United  States  was  awarded  to  Lieut.  Ralph 
Barnaby  some  two  or  three  years  ago,  after  qualifying  at 
Cape  Cod.  On  Wednesday,  August  12,  Mrs.  Ralph  Barn- 
aby earned  the  distinction  of  being  the  first  woman  pilot 
to  obtain  her  "C"  class  rating. 

Mrs.  Russell  Holderman,  a  few  minutes  later  gained 
for  herself  a  similar  status  and  later  established  a  new 
woman's  duration  record  of  46  minutes. 

Battle  for  Duration  Honors  and  Trophy 

With  the  close  of  the  meet  approaching,  the  pilots  were 
out  early  for  duration  honors.    Al  Hastings  of  Elmira, 
Wally  Franklin  of  Ypsilanti,  and  Bud  Stickler  of  Wash- 
(Continucd  on  page  102) 
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Aero  Digest 


THE  WORLD'S  NEW  CROSSROADS 

By  Don  Rose 


A  MONG  those  present  at  the  conclusion  of  the  trans- 
l\  ocean  and  round-the-world  flights  of  this  busy  sum- 
•L  mer  I  was  conspicuous  by  my  absolute  absence.  Not 
many  of  them,  I  admit,  came  to  a  finish  within  range  of 
my  personal  attention.  I  could  not  conveniently  be  in 
Hungary,  Denmark,  Turkey,  North  Wales,  Alaska,  Aus- 
tralia and  Japan,  in  spite  of  the  depression  and  the  ample 
opportunities  it  offers  to  take  extended  vacations  without 
pay. 

I  was  not  even  there  when  Post  and  Gatty  got  back 
where  they  started,  for  the  reason  that  I  do  not  care  to  be 
cracked  on  the  shins  by  a  nightstick  nor  to  take  part  in  a 
crowd  simply  in  order  to  talk  about  it  afterwards.  I  have 
been  suspected,  therefore,  of  a  serious  shortage  of  enthu- 
siasm for  the  current  achievements  of  aviation.  And  to 
some  extent  the  accusation  is  accurate. 

I  am  not  much  aroused  by  endurance  records  and  not 
at  all  inspired  by  the  public  pandemonium  that  surrounds 
them.  I  don't  care  much  whether  it  takes  nine  days  or 
nineteen  days  to  get  around  the  world,  since  I  am  not 
going  around  the  world.  I  wonder  sometimes,  indeed, 
whether  it  will  be  discovered  some  day  that  the  straight 
line  is  still  the  shortest  distance  between  two  points  and 
that  the  quickest  way  to  around  the  world  and  back  is  to 
stay  where  you  are.  And  I  seriously  suspect  that  it  is  not 
altogether  wholesome  for  aviation  that  public  attention 
should  be  concentrated  so  much  on  an  airplane  chasing  its 
tail  or  flying  to  the  other  end  of  the  world  with  nothing 
to  do  when  it  gets  there. 

But  this  does  not  mean  that  I  see  no  significance  in  the 
current  custom  and  prevalence  of  long-distance  flying.  Its 
accomplishments,  however,  are  incidental  to  its  intentions. 
With  rare  exceptions,  the  pilots  are  inspired  by  practical 
and  personal  purposes.  Their  backers  expect  them  to  bring 
home  some  bacon ;  their  sponsors  are  not  entirely  disin- 
terested in  promoting  these  pioneer  ventures.  Most  of 
them  are  business  enterprises,  and  not  experiments  in  the 
pure  science  and  art  of  aviation.  If  they  weren't,  in  fact, 
there  probably  wouldn't  be  any. 

One  reason  why  this  Nation  leads  the  world  in  adven- 
turous achievement  is  that  we  hang  up  the  biggest  prizes 
for  success.  We  have  a  national  taste  for  heroes  and  a 
national  aptitude  for  excitement,  and  we  are  willing  to  pay 
well  for  our  fun.  If  a  man  wants  to  go  by  submarine  be- 
neath the  ice  to  the  North  Pole,  we  cheer  him  on  his  way 
without  much  regard  for  the  good  it  will  do  us  if  he 
gets  there.  If  he  gets  there  and  comes  back  again,  we 
put  on  a  parade  and  pay  all  the  expenses.  It's  a  good  old 
American  custom,  and  its  consequences  are  curious. 

For  the  by-products  of  such  performances  are  nearly 
always  more  important  than  the  stunts  themselves.  The 
achievement  may  be  only  another  romantic  item  in  the 
day's  news  and  entertainment,  but  its  effects  may  go  far 
and  wide  and  lead  at  last  to  some  uncontemplated  con- 
tribution to  civili-  ition.  That,  I  think,  is  entirely  true  of 
this  exciting  year  of  trans- Atlantic,  round-the-world  and 
over-the-Pole  flying.  It  may  be  reasonably  argued  that 
none  of  them  has  contributed  a  nickel's  worth  of  profitable 


progress  to  our  favorite  industry.  The  demand  for  trans- 
Atlantic  transport  planes  has  not  yet  overwhelmed  the 
manufacturers.  The  airports  report  no  excess  profits  from 
the  entertainment  of  world  tourists  by  air.  The  scheduled 
air  services  carry  neither  more  nor  less  because  Post  and 
Gatty  got  back  safely  to  Oklahoma.  But  the  indirect  effect 
of  all  these  flights  is  changing  the  course  of  civilization. 

Is  there  any  such  thing  as  a  pioneer  flight?  Not  in  the 
sense  that  the  first  man  through  the  wilderness  beats  down 
the  trail  for  others  to  follow  or  establishes  a  new  outpost 
for  further  expeditions.  The  air  is  not  made  more  navig- 
able because  somebody  has  flown  it  before,  nor  does  a 
cracked-up  plane  in  the  desert  make  a  better  landing  for 
the  next  one.  A  blind  flight  to  the  other  end  of  nowhere 
might  break  all  the  records  in  the  book  and  leave  nobody 
any  better  for  it.  A  lone  pilot  might  land  on  the  moon 
and  make  the  trip  no  more  attractive  to  the  rest  of  the 
brethren. 

But  successful  long-distance  flights  are  not  made  in  hit- 
or-miss  fashion.  They  require  something  more  than  good 
intentions  on  the  part  of  the  pilot.  They  must  be  routed 
with  some  regard  to  places  where  a  plane  can  sit  down 
and  where  the  man  at  the  wheel  can  buy  five  gallons  of 
gasoline  and  a  ham  sandwich.  And  if  this  season  of  sur- 
prising flights  is  really  important,  it  is  because  it  represents 
the  fact  that  the  world  at  large  has  broken  out  lately  with 
airport  possibilities  like  a  baby  with  the  measles. 

The  flights  to  Europe,  of  course,  are  the  result  rather 
than  the  cause  of  this  condition.  There  was  once  a  time 
when  all  trans-Atlantic  flights  led  to  Le  Bourget.  Now 
the  ambitious  aeronaut  can  put  his  thumb  anywhere  on 
the  map  of  Europe  and  decide  to  land  at  the  airport  be- 
neath it.  If  he  misses  that  one,  there  are  plenty  of  others. 
If  he  runs  out  of  gas  five  hundred  miles  from  his  destina- 
tion, he  can  usually  come  down  and  fill  his  tank,  get  his 
bearings  and  probably  pick  up  the  weather  reports.  If  he 
can  fly  far  enough  and  straight  enough  to  hit  Europe,  he 
won't  need  to  walk  when  he  gets  there.  He  can,  indeed, 
do  as  one  pair  of  flying  tourists  did  and  cruise  all  over  the 
continent  looking  for  Denmark.  It  wasn't  that  way  ten 
years  ago. 

But  the  remarkable  circumstance  of  this  year  of  grace  is 
that  the  same  sort  of  thing  is  becoming  possible  on  the 
scale  of  all  outdoors.  Strange  cities  and  far  places  are  not 
only  accustomed  to  aircraft  but  are  prepared  to  entertain 
them.  Such  jaw-breaking  communities  as  Irkutsk,  Kha- 
barovsk, Karaginsk,  Aklavlk,  Deitigari,  Omsk  and  Blago- 
veschensk  have  earned  a  placed  on  the  world's  air  maps. 
Lonely  places  in  Northwest  Canada,  small  towns  in  Alaska, 
islands  in  the  Bering  Sea  are  way-stations  for  the  flights 
of  1931.  Deep  in  Asia  and  up  in  the  arctic  zone  are 
clearings  and  gasoline  drums  and  a  kit  of  tools  for  the  way- 
farers of  the  sky. 

The  same  thing  is  true  on  the  other  side  of  the  world. 
The  winged  fleets  of  Europe  have  made  nests  in  deserts 
and  jungle  country,  on  lonely  islands  and  mountain  sides. 
The  far-flung  plans  and  policies  of  empire  needed  them  and 
{Continued  on  page  122) 
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DURING  the  weary  years  that  you  six  disgruntled 
readers  have  plodded  patiently  through  these  pages 
— hoping  against  hope  for  a  little  ray  of  sunshine 
here  and  there — you  may  have  noticed  that  occasionally  I 
notify  you  that  I  have  changed  my  mind.  This,  I  believe, 
is  my  sole  claim  to  distinction  in  the  world  of  words,  espe- 
cially of  words  relating  to  the  air  and  its  conquest  by 
aviators,  or  vice  versa,  as  the  case  so  often  turns  out. 

Men  and  women  who  have  degenerated  into  the  perni- 
cious business  of  writing  soon  acquire  the  happy  faculty 
of  infallibility — anything  they  write  instantly  becomes  a 
fact,  immutable,  unchangeable  for  all  time.  At  least,  it 
becomes  a  fact  to  them,  no  matter  how  it  may  appear  to 
the  world  at  large.  Now  I,  unfortunately,  never  have 
managed  to  grasp  this  cheering  complex.  Things  that  I 
put  forth  hopefully  as  facts  sometimes  turn  around  and 
bite  me,  as  mere  fancies;  and  the  distressing  thing  is  that 
T  am  able  to  recognize  that  I  have  been  bitten.  Unlike 
the  average  writer,  my  hide  is  still  pervious — which  means 
that  a  hole  can  be  shot  in  it.  And  when  a  fact  turns  around 
and  bites  me,  I  let  out  a  yelp  and  inform  you  six  patient 
souls  that  I  have  been  stung  again. 

Such  now  appears  to  be  the  state  of  affairs  with  my 
fondly  held  opinions  on  the  subject  of  ocean  flying  in  land- 
planes.  I  believe  that  it  would  be  easy  for  me  to  retain 
your  good  opinion  as  an  infallible  prognosticator — for  I 
have  but  little  doubt  that  you  have  happily  forgotten  what 
1  said  on  the  subject  of  ocean  flying  some  three  years  ago. 
However,  an  undeviating  fondness  for  the  truth,  even  when 
painful,  forces  me  to  remind  you  that  in  1928  in  these  pages 
I  roundly  condemned  any  further  flying  across  oceans  in 
unsuitable  equipment,  on  the  grounds — which  at  that  time 
appeared  reasonable — that  such  antics  were  hurtful  to 
sound,  sane,  useful  commercial  aviation. 

I  still  believe  my  stand  was  sound  at  the  time,  and  that 
many  people  who  might  have  patronized  the  airlines  were 
dissuaded  from  doing  so  by  the  constant  succession  of 
inevitable  delays  and  occasional  disasters  that  attended  these 
ventures  by  ocean  fliers,  for  after  all  they  and  the  airlines 
were  all  part  of  that  great  mystery  known  as  aviation. 

If  I'd  been  a  trifle  brighter,  however,  —  I'm  continually 
grieving  because  I'm  not  brighter  —  I  might  have  seen 
far  enough  ahead  to  predict  that  in  time  the  public  itself 
would  learn  to  distinguish  between  the  sanities  and  inanities 
of  this  jolly  game  of  the  air.  That  time,  I  now  believe, 
has  arrived;  the  travelling  public  is  sufficiently  educated, 
the  airlines  well  enough  established,  so  that  the  occasional 
intrepid  birdman  may  fail  without  any  resulting  damage 
to  the  business  of  hauling  passengers. 

This  may,  at  first  glance,  appear  to  be  a  rather  heartless 
way  of  expressing  the  situation,  and  may  leave  you  with 
the  impression  that  I  am  a  particularly  cold-blooded  and 
unfeeling  individual.  Such  is  not  the  case.  I  am,  on  the 
contrary,  one  of  the  tenderest  of  men,  especially  on  the 
left  little  toe,  where  I  carry  a  corn  of  long  association. 
Human  suffering  always  affects  me  deeply,  as  does  such  a 


case  of  prolonged  misery  as  that  endured  by  the  Democratic 
party;  and  I  cry  at  the  slightest  provocation,  or  at  no 
provocation  at  all. 

Now  on  this  subject  of  ocean  flights  at  this  flighty  season 
of  the  year  there  is  much  to  be  said.  I  already  have 
admitted  that  I  have  changed  my  ideas  of  three  years  ago, 
mainly  for  the  reason  that  the  conditions  that  led  me  to 
form  those  ideas  have  themselves  changed  to  a  great  extent. 
Airline  operation,  I  am  convinced,  at  last  stands  on  its  own 
merits — and  occasionally  falls  because  of  its  demerits.  No 
longer  is  it  dependent,  either  for  helpful  or  for  adverse 
publicity,  upon  the  flights  of  any  pilots  other  than  those 
flying  upon  the  airlines.  Even  the  private  pilot  and  the 
small  commercial  operator,  his  success  or  his  failure,  has 
practically  no  effect  upon  the  airline  passenger,  who  has 
learned  that  the  airline  is  a  distinct  unit  of  more  or  less 
sound  transportation  value,  standing  on  its  own  feet.  I 
feel  that  the  airlines  have  reached  a  stage  of  development 
where  even  the  antics  of  famous  pilots  can't  hurt  them. 

And  if  that  is  true  of  the  lines,  it  is  equally  true  of  the 
operators  who  carry  passengers  sanely  at  airports.  The 
public  understands  now,  I  am  convinced  that  the  disappear- 
ance of  a  noted  pilot  in  an  ocean  does  not  necessarily  con- 
note that  if  they  go  up  to  take  a  look  at  their  home  town 
that  they,  too,  will  vanish,  via  the  newspapers,  into  oblivion. 

If  such  now  is  the  condition — and  I  think  it  is— what 
sensible  objection  can  be  raised  against  ocean  flying  in 
landplanes,  seaplanes,  flying  boats,  balloons,  kites,  or  what 
your  facile  fancy  dictates?  Frankly,  I  can  find  none.  As 
an  old  objector  to  this  sort  of  thing,  I  am  coming  out 
fairly  and  squarely  now  as  being  in  favor  of  it.  It  is  not 
that  I  have  changed  in  the  slightest  degree  my  opinion  of 
the  value  of  the  practice — for  I  haven't:  it  is  simply  that 
I  recognize  now  that  the  venture,  due  to  changed  condi- 
tions, no  longer  is  hurtful  to  anyone  other  than  the  parti- 
cipant and  his  immediate  circle  of  relatives  and  friends, 
which,  after  all,  is  solely  his  and  their  concern,  and  none 
of  my  business. 

The  gentleman  whose  peccadilloes  in  the  atmosphere  first 
began  to  win  me  to  this  changed  viewpoint  was  my  old 
friend,  liberally  speaking,  Sir  Hubert  Wilkins.  I  have 
known  that  amusing  old  capital-collector  for  years,  ever 
since  he  arrived  here  a  mere  Captain — in  what,  or  of  what, 
I  have  never  discovered — and  even  before  he  possessed 
the  luxuriant  crop  of  whiskers  that  to-day  are  the  admira- 
tion and  the  envy  of  every  bearded  lady  in  the  side-shows. 
Soon  after  his  arrival  I  had  taken  him  into  the  air  while  he 
tested  a  sun  sextant,  or  some  such  gadget,  with  which  he 
was  going  to  arm  himself  and  gaze  upon  the  North  Pole. 
We  grew  acquainted,  but  not  chummy.  I  have  thought 
since  that  my  somewhat  derisive  remarks  on  the  benefits 
accruing  to  humanity  from  polar  flights  made  for  a  notice- 
able coolness  between  us.  I  mean  to  say,  he  never  leaped 
up  and  down,  or  barked,  or  gave  any  other  indications  of 
extreme  pleasure  at  the  odd  times  during  the  ensuing  years 
when  we  met.    Not  that  he  disliked  me — I  don't  think 
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he  did — he  never  bit  me,  or  anything,  but  I  got  the  feeling 
that  if  I  had  never  lived  he'd  have  been  just  as  happy. 

Well,  as  you  know,  he  went  up  around  the  Pole,  flew 
around,  disappeared,  was  lost,  got  found,  got  lost  again, 
was  found,  lost,  found,  and  so  on.  If  he  had  disappeared 
entirely  the  public  wouldn't  have  remembered  whether  the 
last  thing  they  had  heard  about  him  was  that  he  was  lost 
or  that  he  was  found.  And  anyhow,  what  would  it  have 
mattered,  so  far  as  aviation  down  here  was  concerned? 
The  way  I  always  felt  about  George  was — by  the  way,  we 
called  him  George  then,  but  he  didn't  like  it — the  way  I 
felt  about  him  was  that  if  anything  happened  to  him  nobody 
would  think  to  blame  the  air  mail  operators. 

That  isn't  so  far-fetched  as  it  may  sound,  because  right 
after  the  Dole  Disaster  I  had  business  men  shake  their 
heads  at  me  and  say,  "There  you  are — that  shows  how 
dangerous  aviation  is!"  At  that  time  they  couldn't  distin- 
guish between  a  man  flying  from  New  York  to  Los  Angeles 
in  a  tested  commercial  plane  and  another  trying  to  transport 
himself,  apparently  by  some  species  of  legerdemain,  from 
Oakland  to  Honolulu,  assisted  by  an  experimental  type  of 
airplane  and  two  luck  charms.  To-day  even  the  public 
knows  the  difference,  thanks  almost  solely  to  the  efficient 
and  sensible  operation  of  our  airlines,  and  sensible  publicity. 

So  you  see  I  gradually  divorced  in  my  own  mind  the 
mere  scenery  from  the  sturdy  back  wall  of  the  aerial 
theatre.  That  sound  wall  was  the  commercial  development, 
and  through  the  years  it  did  as  well  as  could  be  expected, 
hidden  by  all  this  tinsel,  but  there,  nevertheless.  By  the 
time  the  public  had  discovered  the  soundness  and  sturdiness 
of  it,  the  flashy  stuff  in  front  was  recognizable  for  what 
it  was,  whatever  it  was. 

Now  another  thing — the  newspapers  would  be  very  dull 
without  their  accounts  of  these  adventures.  Long  since 
the  kick  has  departed  from  the  stock  market  quotations — 
the  last  kick  being  directed  accurately  at  the  seat  of  our 
pants.  There  is  no  longer  anything  to  gamble  on,  for  if 
you  place  your  bet  on  a  stock  it  is  almost  a  certainty  that 
it  will  go  in  only  one  direction.  What  remains  to  add  the 
spice  of  uncertainty  to  the  daily  paper?  Only  the  current 
aeronautical  absurdity.  Will  he  make  it? — or  not?  Will 
he  hit  Honduras? — or  Hatteras? — or  H,0?  Will  the  lady 
get  off  this  time?  Will  the  gentlemen  tote  their  load  of 
gas  overseas  ? — or  will  they  imitate  the  municipal  watering- 
cart,  and  spray  Brooklyn? 

You  see  what  I  mean.  Here,  in  this  modern  age,  we 
have  all  the  thrills  of  the  old  Roman  Coliseum  brought  to 
our  door.  Better  still,  we  have  it  brought  right  into  the 
air  of  our  homes,  over  the  radio.  Who  is  going  to  win  this 
widely  publicized  encounter  ? — the  aerial  gladiator  or  the 
sea  lion?  They  can't  both  win — it  isn't  like  a  prize  fight 
where  winner  and  loser  both  win  and  the  fight  fans  lose. 
In  these  gladiatorial  contests  of  the  sea  and  air  either  the 
contestant  wins,  or  he  loses  with  a  splash 

It  was  Wilkins  who  put  the  finishing  touch  on  any  stray 
sympathy  I  might  have  cherished  for  these  venturesome 
gentry.  When  he  visited  some  naval  junk  heap  and  re- 
trieved that  decaying  submarine  from  a  pile  of  old  bean 
cans,  ripe  olive  jars,  and  broken  bottles,  announcing  that 
he  was  going  under  the  Pole  in  it,  I  just  took  the  remainder 
of  the  tears  I  had  stored  up  to  shed  for  missing  explorers, 
and  watered  my  gladioli  with  them.  I  came  to  the  con- 
clusion that  he  was  simply  a  chappie  who  wanted  to  go 
places  the  worst  way.  And  I  came  to  the  studied  conclu- 
sion that  the  rest  of  the  far-flying  lads  are  of  precisely 


the  same  caliber.  It  just  happens  they  are  still  doing  i 
in  airplanes ;  Wilkins  has  graduated  to  submarines. 

If  these  lads  weren't  flying  airplanes  they'd  be  racing 
automobiles,  or  exploring  the  jungles  of  South  America,  or 
climbing  mountains.  They're  simply  built  that  way.  They 
want  things,  that's  all.  They  want  to  go  places,  in  ways 
that  others  haven't  gone;  they  want  their  names  in  the 
paper.  They  want  to  do  something  out  of  the  ordinary, 
something  the  rest  of  us  don't  want  to  do,  and  perhaps 
couldn't  do  even  if  we  wanted  to.  Most  of  us  haven't  the 
nerve,  the  rest  of  us  have  too  much  common  sense  to  try. 

And  now  the  women  are  at  the  same  old  tricks.  I  see 
where  they're  going  over  the  Atlantic.  For  what?  To 
"advance  the  science  of  aviation?"  Don't  be  silly!  The 
girls  have  discovered  that  nobody  is  an  aviation  authority 
until  he  has  flown  across  an  ocean. 

Old  Hold-your-horses,  or  whatever  his  name  was,  flew 
to  Denmark — and  when  he  got  back  everyone  had  forgotten 
that  he'd  even  taken  off!  That,  by  the  way,  was  a  funny 
one.  .  .  .  He  flew  over  ostensibly  to  visit  his  parents  whom 
he  hadn't  seen  for  years.  Now,  you  might  think  he'd  want 
to  visit  with  them  at  least  for  a  week  or  two.  But  no — 
he  landed,  said,  "Hello,  folks,  when  is  the  next  boat  back 
to  New  York  ?"  and  caught  the  next  one.  Meanwhile  Post 
and  Gatty  had  been  inconsiderate  enough  to  fly  around 
the  world,  so  poor  old  Hold-your-horses  was  lost  in  the 
rush.  There  are  certainly  some  touching  incidents  in  this 
adventure  business,  aren't  there? 

Only,  I  refuse  to  be  touched.  We  all  have  learned 
enough  to  realize  that  the  further  advancement  of  aviation 
will  not  come  through  pilots,  leaping  across  large  bodies 
of  water.  It  smacks  too  much  of  walking  across  the 
Niagara  Gorge  on  a  tight-rope.  These  seadromes  of  Arm- 
strong's are  a  different  matter,  by  the  way.  There  is  a 
scientific  approach  to  the  problem — successful  or  unsuc- 
cessful, as  will  in  due  course  appear.  Incidentally,  if  his 
equipment  shows  up  satisfactorily,  I  see  no  reason  why 
the  scheme  should  not  be  entirely  successful. 

From  now  on  I  am  a  booster  of  ocean  hops  in  airplanes, 
seaplanes,  flying  boats,  submarines,  and  canoes.  I  am  living 
a  very  quiet  life,  a  very  tame  one.  Nothing  ever  happens 
to  me.  Nothing  much,  I  suspect,  ever  happens  to  you 
either.  Very  well  then,  let  us  get  what  excitement  we  may 
from  these  flights.  Bull  fights  are  prohibited  here;  shoot- 
ing people  is  not  permitted — except  by  licensed  gangsters ; 
murder  is  frowned  upon,  except  by  nations  in  time  of  war. 
What  remains  to  supply  thrills  to  our  jaded  minds?  Only 
these  flights,  these  daring  gambles  with  death. 

Meanwhile,  as  I  am  writing  this,  good  old  Sir  Hubert  is 
pushing  on,  and  under.  He  doesn't  bulk  very  largely  in 
the  news  just  now,  but  he's  in.  He's  in  back,  with  the 
linseed  oil  and  cotton  quotations,  but  he's  in.  "Submarine's 
engine  stops  off  Newport."  A  week  later:  "Wilkins 
stopped  again."  Another  week,  "Halifax  reports  Wilkins 
submarine  hove  to  for  repairs."  A  month  later,  "S.  S. 
Nausea  reports  floating  derelict  on  port  bow — undoubtedly 
Wilkins."  Report  later  confirmed :  "It  was  Wilkins,  nat- 
urally. Now  being  towed  to  Portsmouth."  And  so  on. 
I've  lost  track  of  him  for  the  moment.  They  shoved  him 
behind  the  raw  sugar  and  molasses  quotations,  and  I 
couldn't  find  him  for  a  week.  Then  I  saw,  beside  the 
dressed  beef  prices :  "Wilkins'  submarine,  the  Nutty  Lass, 
reported  floating  near  Spitzbergen,  or  perhaps  it  was  a 
whale.  Who  cares?"  Nobody,  apparently,  for  he  hasn't 
been  mentioned  for  days  and  daze  and  daze. 
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SELLING  THE  IDEA  OF  SPEED 

NO  sooner  does  James  G.  Hall  break  a  cross-country 
speed  record  than  Frank  Hawks  goes  out  and  trims 
it  down  further.   And  vice-versa,  of  course.  The 
possibilities  of  high-speed  flying  between  distant  cities  are 
thus  demonstrated  by  these  friendly  flying  rivals  who  have 
had  the  game  pretty  much  to  themselves  lately. 

The  anti-prohibition  cause  and  The  Texas  Company  are 
helped  by  Crusader  Jimmy  and  Smiling  Frank,  while  the 
contest-loving  public  enjoys  reading  of  the  latest  inter-city 
speed  record  shattered  by  one  or  the  other  of  these  good- 
natured  fliers.  Speed,  Hawks  admits,  has  no  commercial 
value  unless  you  are  going  some  place.  Fortunately,  there 
seem  to  be  plenty  of  places  to  fly  to. 

Here  is  an  outlet  for  speed  that  comes  close  to  selling 
the  public  on  the  idea. 


EIG  THINGS  COME  TO  PASS 

THE  world's  largest  airship,  the  U.  S.  S.  Akron,  and 
largest  amphibion,  the  Sikorsky  S-40,  are  now  under- 
going their  trial  flights.  Both  these  new  giant  flying 
craft  represent  high  points  in  engineering  skill  in  their 
respective  fields  of  lighter-than-air  and  heavier-than-air.  If 
Count  Zeppelin  could  have  lived  to  see  his  ideas  materialized 
in  such  a  stupendous  craft  as  the  Akron  with  its  six  and 
one-half  million  cubic  foot  gas  volume!  The  dock  which 
houses  the  Akron  is  also  the  largest  of  its  kind,  being  almost 
twice  as  big  as  any  ever  built  in  Germany  where  the  air- 
ship art  originated. 

The  world  will  watch  with  interest  the  extensive  flight 
tests  which  will  show  whether  or  not  even  larger  ships  of 
the  air  are  feasible  from  an  engineering  as  well  as  an 
economic  point  of  view. 

Our  salutations  to  the  minds  who  conceived  these  projects 
and  to  the  far-seeing,  courageous  men  who  directed  their 
production. 

Fast  flights,  happy  landings  and  safe  moorings ! 


ENCOURAGE  THE  PIONEERS 

UNFOUNDED  doubt  and  opposition  directed  to  un- 
conventional design  have  been  a  retarding  influ- 
ence in  aviation.    Lack  of  a  constructive  attitude 
during  the  evolutionary  period  of  aviation  may  be  at- 
tributed to  our  inherited  belief  through  centuries  of  the 
impossibility  of  flight  by  mechanical  means. 

After  the  Wrights  proved  flight  itself  to  be  practical, 
skeptics  continued  to  underestimate  the  safety,  military 
usefulness,  commercial  load  carrying  ability,  size  increase 
and  high-speed  possibilities  of  aircraft.  Skepticism  fol- 
lowed the  attributes  which  helped  to  make  advancements 
possible.  As  we  look  back  we  see  that  the  development 
of  thick  cantilever  wings,  metal  construction,  metal  pro- 
pellers, retractable  landing  gears,  high-powered  air-cooled 
engines,  geared  engines,  the  use  of  light  alloys  and  weld- 


ing, as  well  as  numerous  other  contributions  to  aviation, 
were  retarded  by  expressions  of  doubt  even  though  these 
developments  were  based  on  sound  trial  and  error  methods 
attendant  upon  the  development  of  all  new  devices  and 
methods. 

Encouragement  should  be  directed  to  ways  and  means 
to  increase  rapidly  the  efficiency  and  utility  of  the  large 
airplane.  It  is  from  this  source  that  we  can  hope  for  a 
more  intensive  use  of  our  airlines  with  a  corresponding 
increase  in  business.  Keeping  an  open  mind  will  help  in 
determining  whether  or  not  a  design  is  impractical  or  one 
which  is  a  logical  step  in  the  march  of  aeronautical  progress. 


INTERNATIONAL  GOOD  WILL 

AGAIN  this  year  a  group  of  famous  European  pilots 
are  in  the  United  States  as  guests  of  the  National 
"■Air  Race  Association.  They  will  show  us  some  of 
the  types  of  flying  for  which  they  are  renowned  in  their  re- 
spective countries.  But  aside  from  their  flying,  their  pres- 
ence is  auspicious  as  it  presages  a  more  extensive  exchange 
of  ideas  and  relations  between  flying  men  of  the  United 
States  and  of  foreign  countries.  Barriers  of  distance  are 
overcome  and  international  boundaries  become  less  impor- 
tant when  flying  men  meet  on  common  ground. 

It  is  a  good  thing  for  international  friendships  when  our 
flers  visit  other  countries  and  we  in  return  welcome  to  the 
United  States  the  present  team  of  pilots  invited  here  by  Al 
Williams  in  behalf  of  the  Air  Race  Committee.  Those  in- 
terested in  technical  progress  will  also  appreciate  seeing  the 
types  of  airplanes  they  will  fly.  The  visit  of  the  German 
Dornier  Do.  X  to  our  shores  is  another  source  of  interest 
in  this  regard.  Each  year  we  may  expect  to  see  foreign 
airmen  in  greater  numbers  not  only  at  our  air  events  but 
on  flights  whose  purposes  of  adventure  or  of  scientific 
achievement  will  lead  their  courses  more  and  more  often 
across  the  seas  to  our  ports. 


HAZARDOUS  FLIGHTS 

DIVERGENT  opinions  on  the  value  of  trans-ocean 
flights  are  expressed  in  the  articles  by  Don  Rose 
and  Cy  Caldwell  in  this  issue  of  Aero  Digest. 
Both  these  able  writers  are  noted  for  their  keen  insight 
and  observations  on  current  aeronautical  topics.  The  fact 
that  they  do  not  always  agree  is  the  more  interesting  since 
it  suggests  to  the  reader  that  he  draw  his  own  conclu- 
sions on  the  subject. 

There  will  always  be  the  occasional  ill-fated  stunt 
flight  which  retards  progress  in  the  industry.  But  statis- 
tics reveal  that  the  high  percentage  of  successes  more 
than  outweigh  the  harm  done  by  the  improperly  conducted 
flights  that  furnish  a  topic  for  our  more  colorful  journals. 

We  notice  that  scare  headlines  on  airplane  flights  are 
getting  so  infrequent  that  they  have  to  be  manufactured ; 
for  example,  we  find  such  headlines  as  "Lindberghs  Lost!" 
reporting  that  "the  Lindberghs  have  taken  off  for  so- 
and-so  and  have  not  been  heard  from  for  an  hour!"  And 
reports  such  as  this  have  been  repeatedly  served  up  to  the 
man  in  the  street,  even  though  the  fliers  were  not  due  at 
their  destination  for  several  hours. 

After  all,  it  may  be  a  good  sign  of  progress  when  care- 
fully planned  and  capably  managed  flights  must  be  made 
to  appear  more  hazardous  than  they  really  are. 
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RADIO  FOR  THE  PRIVATE  OWNER 


MUCH  has  been  written  about 
radio  and  its  various  uses 
in  the  aviation  industry. 
Still  its  general  application  is  little 
understood.  So  far,  most  of  the  ar- 
ticles that  have  appeared  have  told  of 
the  application  of  radio  for  air  trans- 
port lines.  This  is  natural  because 
the  large  development,  commercially, 
of  aviation  during  the  last  three 
years  has  been  towards  establishing 
reliable  speedy  means  of  transporta- 
tion for  both  mail  and  passengers. 

Two  essential  features  were  re- 
quired to  make  air  transportation  ac- 
ceptable. The  first  was  safety  and 
the  second  reliability.  Planes  could 
be  and  were  built  that  were  speedy 
and  safe.  Every  possible  precaution 
was  taken.  Better  motors  were  de- 
veloped, better  instruments  were  pro- 
vided and  better  landing  fields  were  established.  Still  man 
could  not  control  weather  and  could  not  prevent  sudden 
emergencies  arising.  When  a  plane  is  in  the  air  it  is  like 
a  ship  on  the  ocean.  Unless  it  is  equipped  with  radio,  it  is 
out  of  touch  with  all  human  control  except  that  of  the 
pilot.  Through  radio,  the  ground  personnel  and  pilot  are 
in  constant  telephonic  communication  and  thus  in  case  of 
emergency  the  pilot  may  be  warned  of  conditions  ahead 
ir.  time  to  take  the  necessary  precautions. 

To  meet  successfully  the  requirements  of  reliability,  the 
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:lmet  used  by  private  tlier  in  receiving  wean 
reports  and  maintaining  communication 


no  matter  what  sort  of  weather  con- 
ditions are  met.  How  successfully 
this  has  been  accomplished  may  be 
seen  by  studying  the  Post  Office  De- 
partment records  for  October,  1930, 
which  showed  that  of  the  1,622,000 
miles  scheduled  over  twenty-six  mail 
routes  more  than  1,500,000  miles 
were  actually  flown.  Most  of  the 
lines  boast  of  above  ninety  per  cent 
performance.  Here  radio  has  played 
its  part  by  being  the  dispatching  me- 
dium providing  constant  communica- 
tion between  the  plane  in  the  air  and 
the  operating  ground  forces. 

If,  however,  aviation  is  to  be  lim- 
ited to  transport  uses  and  Army  and 
Navy  uses,  it  is  destined  to  be  but  a 
small  industry.  The  practically  un- 
limited field  of  application  for  air- 
craft for  both  business  and  pleasure 
precludes  this  possibility. 

At  the  present  time  the  number  of  privately  owned  planes 
other  than  those  identified  with  flying  schools  is  relatively 
small.  In  this  field  also  radio  affords  an  additional  factor  to 
encourage  the  more  general  use  of  aircraft  by  individuals, 
through  offering  to  fliers  one  of  the  facilities  that  has  made 
the  widespread  use  of  the  automobile  practical.  On  an  auto- 
mobile trip  if  one  runs  out  of  gasoline  or  meets  with  an 
accident  in  a  little  frequented  place,  it  is  nearly  always  pos- 
sible to  walk  to  the  nearest  telephone  and  call  a  garage  or 


planes  must  keep  schedules  on  time  and  be  ready  to  start     service  station  for  help.  Radio  telephone  for  aircraft  pro- 


Transport  lines  equipped  with  Western  Electric  radio-telephone.    Heavy  lines  indicate  airways  using  two-way  communication;  light 
lines  show  airlines  on  which  planes  receive  weather  and  beacon  signals  only 
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Airport  radio  telephone 


vides  this  same  facility  for  fliers. 

The  Aeronautical  Division  of  the 
Department  of  Commerce  under  the 
Aviation  Act  of  1926  was  authorized 
to  establish  weather  radio  broadcast 
stations  and  radio  beacon  transmitters 
in  the  United  States.  The  weather 
stations  collect  weather  reports  and 
at  definite  intervals  broadcast  these 
reports,  giving  the  condition  as  to 
weather,  wind  barometer,  ceiling  and 
visibility,  not  only  locally  but  along 
the  air  route.  Recently,  the  Depart- 
ment of  Commerce  has  assigned  two 
radio  channels  for  direct  communica- 
tion between  any  airplane  and  any 
airport  no  matter  where  located  in  the 
United  States.  The  radio  channel  as- 
signed for  the  airplane  for.  transmit- 
ting to  the  airport  is  3106  kilocycles 
(a  little  less  than  ninety-seven 
meters)  and  for  the  airport  the  as- 
signed frequency  is  278  kilocycles 
(about  1079  meters).  This  latter 
frequency,  which  is  in  the  same 
band  as  the  Department  of  Commerce  weather  and 
beacon  broadcast  transmitters,  and  the  frequency  of  3106 
kilocycles  constitute  the  "national  calling  frequencies" 
and  are  common  to  all  except  transport  lines,  to  which 
special  frequencies  have  been  assigned. 

Naturally,  with  all  airports  operating  on  the  same  fre- 
quency, limitation  of  the  power  of  the  radio  transmitter  is 
imperative.  Consequently  the  Department  of  Commerce 
has  restricted  the  power  of  the  airport  transmitter  to  ten 
watts,  which  will  cover  a  range  of  approximately  twenty- 
five  miles.  A  similar  limitation  has  been  placed  on  the 
radio  transmitter  for  the  plane. 

These  facilities  are  destined  to  be  of  inestimable  value  to 
the  aircraft  industr  yas  it  grows.  The  airport  operator  will 
find  the  radio  as  an  asset  in  directing  traffic.  Although  the 
handling  of  incoming  planes  at  an  airport  may  not  at  the 
present  seem  to  be  a  large  problem,  it  is  easy  to  imagine 
what  difficulties  it  may  present  in  the  future.  For  the 
time  being  traffic  control  is  handled  by  the  waving  of  a 
flag  or  through  some  other  visible  signal — which  may  or 
may  not  be  seen  through  the  haze — or  the  blowing  of  a 
whistle  or  siren — which  may  or  may  not  be  heard  and 
understood.  Air  shows  during  the  last  few  years  have 
demonstrated  something  of  the  probable  difficulties — active 
salesmen  primarily  interested  in  demonstrating  the  merits 
of  their  respective  planes  before  a 
prospective  customer;  excited  airport 
operators  unaccustomed  to  such  vol- 
ume of  traffic! — the  scene  has  often 
been  one  of  turmoil  and  not  one  cal- 
culated to  inspire  confidence  in  flying 
in  the  hundreds  of  spectators. 

With  the  radio  in  use,  the  field 
manager  and  his  assistants  can  be  lo- 
cated at  a  point  of  vantage  giving 
them  clear  views  of  the  airport  and  of 
all  the  approaching  planes.  At  a  sig- 
nal from  the  field  the  operator  knows 
for  instance,  that  a  plane  is  ready  to 
take  off  from  Runway  Number  One. 
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At  the  same  time  he  sees  a  plane  ap- 
proaching from  the  east  preparatory 
to  landing.  With  radio  at  his  dis- 
posal, he  merely  talks  into  his  tele- 
phone transmitter,  as  a  railroad  dis- 
patcher does,  "NX-710,  please  circle 
airport  until  further  orders  as  plane 
is  taking  off  from  Runway  Number 
One."  After  this  plane  has  taken  off, 
the  operator  may  observe  that  another 
plane  is  approaching  ready  to  land. 
He  orders  "NX-710,  please  come  in 
on  Runway  Number  Three.  NX- 
5106,  please  circle  field  until  further 
orders." 

Simple  and  effective,  of  course.  So 
much  so  that  the  Department  of  Com- 
merce may  shortly  require  airports  to 
have  this  type  of  equipment  before 
giving  them  a  class  "A"  rating. 

The  owner  of  an  airplane  will  like- 
wise find  the  radio  of  value.  We  as- 
sume that  the  private  owner  of  an  air- 
plane has  acquired  his  ship  either  for 
pleasure  or  business  or  for  both. 
Flying  entirely  by  compass  is  not  easy.  Allowances  must 
be  made  for  drift.  Sometimes  it  is  advisable  to  avoid  a 
storm  by  circling  it  rather  than  to  attempt  to  fly  through  it. 
To  be  sure,  if  the  plane  is  purely  a  pleasure  craft,  it  may 
not  be  used  on  rainy  days,  but  after  all  at  the  rate  of 
100  miles  per  houi,  it  is  possible  to  leave  quickly  the  sun- 
shine and  run  into  the  blackness  of  a  storm.  The  pilot 
who  uses  his  plane  for  business  assuredly  cannot  be  a 
"fair  weather  flier"  only.  His  object  in  purchasing  a  plane 
is  to  provide  himself  with  a  medium  for  covering  a  large 
area  in  a  relatively  short  time,  so  he  will  surely  not  want 
ro  limit  himself  to  short  hops  in  the  immediate  vicinity 
of  his  home  airport. 

Suppose  that  a  private  flier  wishes  to  ily  from  New- 
York  to  Washington.  If  the  weather  is  poor,  he  can  "fly 
the  beacon"  and  by  listening  to  the  signal  received  from  the 
Department  of  Commerce  beacon  stations  know  at  all 
times  that  he  is  on  his  course.  On  the  same  frequency  he 
also  receives  weather  reports  periodically.  Reports  of  a 
sudden  storm  in  Washington  with  low  visibility  might 
cause  him  to  decide  to  wait  at  Baltimore  until  better  reports 
come  through.  Or  he  might  decide  that  the  reports  were 
favorable  enough  for  him  to  complete  his  flight  with  the 
aid  of  the  beacon.  Arriving  at  Washington  he  may  find 
considerable  activity  at  the  particular  airport  at  which  he 

 ,    planned  to  land.    He  circles  the  field, 

looking  for  an  opportunity  to  settle 
down  but  sees  several  other  p'anes 
apparently  with  the  same  idea.  Just 
as  he  has  about  decided  to  try  another 
field,  he  hears  in  his  head  set 
"NX-710,  it  is  your  turn  next.  Cir- 
cle field  once,  then  come  in  on  north- 
south  runway.  Runway  good  entire 
length  of  3.000  feet.  NX-520,  stanl 
by  for  further  orders."  And  in  he 
comes. 

That  pilot  no  doubt  would  freely 
admit  that  radio  receiving  apparatus 
(Continued  on  page  128) 
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THE  American  Academy  of  Air 
Law,  through  its  official  journal, 
the  Air  Law  Review,  reports  that 
seventeen  cases  involving  problems  of 
aeronautical  law  have  occupied  the  at- 
tention of  local,  state  and  federal  courts 
during  the  first  quarter  of  the  year.  Three 
were  on  the  subject  of  right  of  eminent 
domain  in  the  establishment  of  airports, 
one  on  bankruptcy,  two  on  carriers,  one 
the  right  of  a  purchaser  at  a  judicial 
sale  of  an  airplane  subject  to  a  chattel 
mortgage  to  attack  the  validity  of  the 
lien,  six  were  on  problems  on  taxation 
(five  of  these  relating  to  the  gasoline 
tax),  one  on  insurance,  one  on  criminal 
law  and  one  on  the  workmen's  compen- 
sation act. 

In  handling  such  a  wide  variety  of 
cases  the  courts  have,  wherever  possible, 
applied  common  law  precedents  to  the 
legal  problems  arising  in  the  development 
of  this  new  mode  of  transportation.  In 
certain  types  of  cases  such  as  those  in- 
volving condemnation  proceedings  in  cre- 
ating airports  and  the  gasoline  tax,  the 
result  has  turned  on  statutes.  More 
specifically,  the  courts  have  handled  vari- 
ous phases  of  the  question  of  whether  an 
airplane  engaged  in  interstate  commerce 
must  pay  a  state  gasoline  tax.  The  prob- 
lem of  presumption  of  negligence  in  cases 
of  airplane  accidents  remained  an  impor- 
tant subject  of  controversy.  A  test  case 
has  been  sought  to  question  the  validity 
of  state  air  traffic  rules.  A  recent  case 
has  added  one  more  interpretation  to  the 
respectable  array  of  precedent  arising  in 
connection  with  insurance  policies  ex- 
cluding recovery  in  the  event  of  death  in 
an  airplane  accident.  The  question  as  to 
the  classification  of  airplanes  in  the  cate- 
gory of  motor  vehicles  has  been  judicially 
determined  in  the  negative  recently. 
Much  litigation  has  centered  about  the 
Workmen's  Compensation  Laws  of  the 
various  states.  The  courts  have  also 
dealt  with  many  related  problems. 

The  courts  and  the  attorneys  general 
of  five  other  states  have  examined  the 
validity  of  state  taxes  on  gasoline  con- 
sumed by  airplanes  engaged  in  interstate 
commerce.  The  decisions  and  opinions 
fairly  represent  the  body  of  law  which 
will  be  applied  to  the  collection  of  gaso- 
line taxes,  since  the  statutes  of  those 
states  from  which  the  judicial  interpreta- 
tions have  been  forthcoming  do  not  vary 
materially  from  those  of  the  remaining 
states.  The  first  decision  bearing  on  the 
question  arose  in  the  Federal  District 
Court  in  Oklahoma,  and  is  known  as 
United  States  Airways  versus  Shaw,  43 
F.  (2d)  148.  The  proposition  there 
enunciated  was  that  ;i  state  statute  tax- 
ing gasoline  used  by  airplanes  engaged 


in  interstate  commerce  is  unconstitution- 
al. It  was  further  held  that  where  the 
interstate  and  intrastate  business  of  an 
airplane  transportation  company  is  so 
commingled  as  to  be  inseparable,  and  to 
make  incapable  of  apportionment  a  tax 
on  gasoline,  the  gasoline  consumed  in  the 
intrastate  business  cannot  be  taxed.  The 
Shaw  case  immediately  stirred  up  con- 
siderable controversy.  The  cases  of 
Western  Air  Express  versus  Welling, 
decided  by  the  Third  Judicial  District 
Court  of  Utah,  and  Midcontinental  Air 
Express  Corp.  versus  Lujan,  decided  by 
the  Federal  District  Court  of  New 
Mexico,  were  in  complete  accord  with 
the  Shaw  decision.  The  Florida  Attor- 
ney General  rendered  an  opinion  in  which 
he  flatly  disavowed  the  Oklahoma  deci- 
sion, and  suggested  that  the  Supreme 
Court  would  reverse  it.  However,  a  re- 
versal seems  impossible  since  the  Okla- 
homa Attorney  General  expressed  him- 
self as  content  with  the  court  decision, 
and  unwilling  to  take  an  appeal.  The 
Alabama  Attorney  General  in  a  recent 
opinion  distinguished  the  situation  in 
Alabama  from  that  in  Oklahoma,  and 
ruled  that  the  Shaw  case  was  inapplicable 
to  a  tax  on  all  gasoline  withdrawn  from 
storage  in  the  state  for  the  purpose  of 
sale.  The  Michigan  Attorney  General 
suggested  that  a  tax  on  gasoline  exacted 
for  the  privilege  of  using  the  municipal 
airports  built  and  maintained  by  the  state, 
and  levied  against  only  those  airplanes 
which  make  use  of  these  airports,  should 
be  a  constitutional  measure. 

The  liability  of  an  operator  of  an  air- 
plane for  injuries  to  passengers  has  been 
in  question  in  a  number  of  recent  litiga- 
tions. A  New  York  case,  Seaman  ver- 
sus Curtiss  Flying  Service,  has  held  that 
the  mere  fact  of  the  accident  is  sufficient 
to  establish  presumptively  the  negligence 
of  the  operator.  The  judge  presiding  in 
the  case  of  Foot  versus  Northwest  Air- 
ways, tried  in  the  United  States  District 
Court  of  Minnesota,  Third  Division, 
charged  the  jury  that  the  defendant  was 
bound  to  exercise  the  highest  degree  of 
care  in  the  operation  of  the  plane. 

A  litigation,  the  final  determination  of 
which  is  eagerly  awaited,  was  begun  in 
the  Court  of  Special  Sessions  of  Queens 
County,  New  York.  The  court,  speaking 
through  Justice  Freschi,  held  that  the 
state  air  traffic  rules  are  not  a  burden  on 
interstate  commerce,  and  are  not  uncon- 
stitutional. The  case  is  known  as  People 
versus  Katz. 

The  case  of  Gibbs  versus  Equitable 
Life  Assurance  Society,  decided  by  the 
New  York  Appellate  Division,  interpreted 
an  insurance  policy  which  provided  for 
double  indemnity  in  the  event  of  death 


caused  by  purely  accidental  means  ex- 
cepting death  resulting  from  "engaging 
as  a  passenger  or  otherwise  in  submarine 
or  aeronautic  expeditions."  The  court 
held  that  the  estate  of  an  airplane  pas- 
senger killed  in  the  crash  of  a  plane  may 
recover  double  indemnity,  the  exception 
being  inapplicable  to  an  ordinary  pas- 
senger. 

.  An  interesting  legal  problem  recently 
arose  from  the  theft  of  an  airplane,  which 
was  transported  by  the  thief  from  one 
state  to  another.  A  United  States  Dis- 
trict Court  convicted  the  defendant  under 
the  National  Motor  Vehicle  Theft  Act. 
The  Circuit  Court  of  Appeals  for  the 
Ninth  Circuit  held  that  the  defendant 
was  properly  convicted  under  that  act. 
The  Supreme  Court  of  the  United  States, 
in  the  case  of  McBoyle  versus  United 
States,  reversed  the  Circuit  Court  of  Ap- 
peals, and  held  that  the  term  "motor  ve- 
hicle" in  the  statute  does  not  include  air- 
craft. The  opinion  was  written  by  Justice 
Holmes. 


AIRWAY  MAPS 

A  SECTIONAL  airway  map  show- 
ing  nearly  50,00  square  miles  of 
territory  in  the  vicinity  of  Lake  Mich- 
igan, and  indicating  airways  and  aids 
to  air  navigation  as  well  as  topograph- 
ical features  within  an  area  approxi- 
mately 320  miles  from  east  to  west  and 
150  miles  from  north  to  south,  has 
been  prepared  by  the  Aeronautics 
Branch  of  the  Department  of  Com- 
merce, *nd  is  ready  for  distribution. 

The  map  is  the  second  of  a  series  of 
ninety-two  sectional  airway  maps,  cov- 
ering the  entire  United  States,  planned 
by  the  Aeronautics  Branch  in  connec- 
tion with  its  airways  mapping  program, 
which  is  handled  by  the  Coast  and 
Geodetic  Survey  of  the  Department  of 
Commerce.  The  sectional  airway  map 
just  completed  is  known  as  Upper 
K-16,  Milwaukee,  and  the  one  previous- 
ly published  is  Lower  K-16,  Chicago. 

On  the  Upper  K-16,  Milwaukee  map, 
the  airman  will  find  the  geographical 
locations  of  airports  and  landing  fields; 
routes  of  the  airways;  the  locations  of 
beacon  lights,  intermediate  landing 
fields  and  radio  range  beacon  courses 
serving  the  Federal  airways;  railroads; 
Federal  and  other  important  highways; 
electric  power  lines;  cities  and  towns; 
rivers  and  lakes;  political  boundaries; 
magnetic  variation;  and,  in  short,  all 
necessary  features  that  will  aid  in  fly- 
ing any  course  he  may  wish  to  take, 
whether  or  not  it  lies  along  an  estab- 
lished airway.  The  region  covered  by 
this  map  is  in  northern  Illinois,  south- 
ern Wisconsin  and  southern  Michigan. 
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THE  CHOICE  OF  A  WING  SECTION 


THE  selection  of  the  wing  section 
for  a  new  airplane  design  con- 
stitutes a  decision  of  great 
responsibility  and  consequence.  It  is 
not  always  feasible  to  continue  using 
the  same  wing  section  as  used  before 
or  used  by  a  competitor  in  a  similar  design.  Change  of 
the  structural  requirements  may  make  that  impractical. 
Even  if  possible,  such  a  conservative  policy  may  not  be 
the  best,  and  may  retard  progress  and  a  most  promising 
way  to  improvement.  With  each  new  design  it  is  better 
to  determine  whether  the  wing  section  that  first  suggests 
itself  is  really  the  best  suited,  and  if  not,  to  consider  the 
adoption  of  a  better  section.  Such  an  examination  should 
be  carried  on  along  broad  lines.  There  has  been  some  con- 
fusion caused  by  some  older  reports  on  the  question  of 
how  to  select  a  wing  section.  These  papers  are  too  specific 
and  not  broad  enough.  Penny  wise  and  not  pound  wise. 
Artificial  mathematical  expressions  and  equations  contain- 
ing the  coefficients  (  different  ones  for  the  consideration  of 
different  performance  characteristics)  are  developed  and 
discussed,  and  laid  down  to  serve  as  criterion  for  the 
merits  of  the  wing  sections.  Such  rules  may  be  correct 
but  they  are  not  simple  and  are  worthless  from  a  prac- 
tical standpoint.  The  very  last  percent  of  the  performance 
does  not  depend  on  the  wing  section  alone  but  on  the  whole 
design  including  the  other  parts  of  the  airplane,  and  in- 
volving the  interference  between  them  and  the  wing.  It 
is  therefore  useless  to  go  into  any  detail  for  the  selection 
of  the  wing  section.  The  very  simplest  mathematics  should 
be  sufficient  for  picking  out  the  best  section  and  hardly  any 
computation  at  all  is  needed  for  that  purpose. 

Of  the  many  thousands  of  so-called  wing  sections  in- 
vestigated in  wind  tunnels,  at  least  90%  must  be  con- 
demned at  first  sight  either  because  of  the  contours  of 
the  section  or  of  a  graph  showing  its  aerodynamic 
properties.  These  wing  sections  will  never  become  the 
section  of  a  wing,  and  another  name  should  be  invented  for 
them.  Collection  of  data  on  such  sections  have  a  value 
which  is  chiefly  academical,  as  they  show  how  not  to  de- 
sign a  wing.  Collections  of  data  on  the  much  smaller 
number  wing  sections  that  have  a  prospect  of  being  used 
would  be  more  useful  for  the  practice. 

We  suppose  the  choice  of  sections  to  have  been  limited 
to  such  sections  that  appeal  to  common  sense,  and  proceed 
to  limit  the  number  more  and  more  until  the  one  best  suited 
to  our  needs  survives.  The  first  requirement  of  the  sec- 
tion is  its  structural  fitness.  The  designer  has  a  rather 
distinct  idea  about  the  height  of  the  spars  he  wants  to 
place  at  definite  positions,  and  the  wing  section  must  be 
spacious  enough  to  accommodate  such  spars.  This  con- 
dition, particularly  with  cantilever  design,  considerably 
limits  the  number  of  the  prospective  wing  sections. 

Narrowing  the  choice  further,  the  aerodynamic  properties 
permit  of  a  classification  into  three  groups :  General  aero- 
dynamic behaviors,  stability,  and  performance.  The  first 
includes  spinning  properties  and  stability  of  the  flow  beyond 
the  flying  range.  Some  sections,  while  showing  favorable 
aerodynamic  properties,  are  extremely  sensitive  to  small 
changes  of  their  shape.  They  will  prove  as  sensitive  to 
interference  of  adjacent  parts  of  the  airplanes  or  of  pro- 


truding fittings.  Their  airflow  is  just 
able  to  maintain  itself  against  the  dis- 
turbing effect  of  the  friction,  but  the 
strength  of  maintaining  has  insufficient 
margin.  It  is  not  large  enough  to 
overcome  additional  disturbance  from 
cnsual  causes.  This  condition  is  generally  discernible  from 
irregularities  in  the  variation  of  the  air  forces.  The  curves 
showing  the  relation  between  lift  and  drag  or  lift  and  angle 
of  attack  have  bumps  or  even  steps.  The  pressure  dis- 
tribution too,  if  determined,  shows  an  irregular  character. 
Wing  sections  with  irregular  properties  should  be  avoided 
because  their  choice  involves  a  great  risk.  The  irregulari- 
ties near  the  small  angles  of  attack  are  less  dangerous  than 
those  at  higher  angles. 

The  lift  characteristic  beyond  the  maximum  lift  coeffi- 
cient is  as  important.  The  lift  coefficient  should  keep  its 
value  over  a  large  range  of  the  angle  of  attack  as  near 
the  maximum  as  possible.  If  it  falls  off,  it  should  at  least 
fall  off  gently  and  continuously,  by  no  means  quite  steep 
or  even  in  a  large  sudden  step.  Such  gentle  decline  will 
curb  the  tendency  to  spin  or  to  drop  one  wing  when  flying 
at  low  speed. 

Second  in  importance  to  spaciousness  and  aerodynamic 
cleanness  comes  the  performance  and  stability.  The  latter 
refers  to  the  travel  of  the  center  of  pressure.  An  excessive 
travel  brings  about  excessive  structural  loads,  particularly  in 
the  diving  conditions,  and  necessitates  excessive  control  and 
stabilizing  forces,  resulting  in  heavy  and  long  fuselages 
and  large  stabilizing  and  control  surfaces.  They  again 
cause  the  performance  to  drop.  The  travel  of  the  center 
of  pressure  should  therefore  be  moderate,  not  too  far  in 
excess  of  the  conventional. 

A  particularly  small  travel  of  the  center  of  pressure  or 
even  a  fixed  center  within  the  ordinary  flying  range  is  not 
of  particular  advantage,  however ;  it  is  even  harmful.  Sec- 
tions with  fixed  centers  of  pressure  have  that  center  close 
to  25%  of  the  chord.  This  is  farther  forward  than  the 
most  forward  position  of  the  center  of  pressure  with 
moderate  travel.  The  front  spar  is  therefore  highly  loaded. 
Nevertheless  the  rear  spar  is  not  relieved  by  the  lift  dis- 
tribution. At  extreme  angles  of  attack  the  center  of  pres- 
sure of  these  sections  moves  practically  as  far  back  as  with 
ordinary  sections.  We  have  the  paradox  that  the  sections 
with  fixed  centers  of  pressure  have  the  greatest  travel  of 
this  center.  There  is  also  the  travel  caused  by  aileron  de- 
flection. On  the  whole  it  can  be  said  that  extremes  in  the 
travel  of  the  center  (extremes  in  both  directions)  should 
(Continued  on  page  116) 
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DEVELOPMENT  OF  THE  HIGH-SPEED 
BURNELLI  TYPE  MONOPLANE 


INVESTIGATION  of  the  high 
speed  possibilities  of  the  Bur 
nelli  monoplane  verifies  the 
contention  that  this  plane  is  a  practical  application  of  the 
all-wing  design  to  the  need  of  the  air  transport  industry 
for  a  high-speed  multi-engined  airplane  with  increased 
cargo  space,  and  that  its  construction  permits  improvements 
in  aerodynamic  efficiency  with  an  increase  in  size  to  meet 
the  requirements  of  the  future. 

The  ideal  all-wing  type  of  airplane  would  incorporate 
only  wing  formation  utilizing  all  power  output  for  lifting 
purposes,  there  being  no  parasite  drag. 

Table  1  illustrates  the  degree  of  power  efficiency  in- 
crease that  would  accrue  if  an  ideal  flying  wing  were  prac- 
tical. The  power  breakdown  as  applied  to  the  Burnelli 
monoplane  indicates  that  the  wing  horsepower  required  is 
42  per  cent  of  the  entire  power  required  which  is  indicative 
of  the  degree  of  flying  efficiency  that  could  be  achieved  by 
a  wing  only. 

The  size  of  airplanes  will  have  to  increase  substantially 
before  the  wings  reach  such  dimensions  as  to  provide  suffi- 
cient space  for  passenger  accommo- 
dation without  extensive  wing  dis- 
tortion. This  does  not  take  into 
account  other  essential  structural 
considerations  at  issue.  For  example, 
the  thickness  at  the  wing  root  of  one 
of  the  largest  cantilever  thick  wing 
designs  with-  96  feet  wing  spread  is 
less  than  four  feet.  Assuming  the 
same  tail  length  and  areas,  the  struc- 
tural and  accommodation  difficulties 
without  fuselage  are  readily  evident. 
In  order  to  overcome  these  difficul- 
ties some  futuristic  designs  taper  the 
wing  extremely  to  achieve  large  wing 
ordinates  on  the  center  section  for 
necessary  cabin  height  and  to  obtain 
wing  chord  extension  to  facilitate  tail 
group  and  tail  wheel  support.  De- 
spite the  increased  center  section, 
the  resulting  wing  thickness  is  not 
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Figure  1.  Aerodynamic  structure  of  Bur- 
nelli high  speed  design.  The  figures  illus- 
trate the  power  breakdown  of  wing  and 
parasite  resistance  of  a  high  speed  Burnelli 
type  with  two  600-horsepower  engines, 
12,600  pounds  gross  weight 


sufficient  to  accommodate  pilot  and 
engines  inside  of  the  wing  and, 
with  a  view  to  obtaining  the  neces- 
sary space,  airfoils  of  extraordinary  thickness  ratio  are 
employed.  Yet,  withall  this  design  does  not  eliminate  pro- 
trusions of  cockpit  and  engine  housing  which  add  further 
to  resistance. 

The  Burnelli  design  is  a  compromise  achieving  aero- 
dynamic advantage  in  combination  with  practical  require- 
ments. It  consists  of  two  wing  panels  of  ordinary  dimen- 
sions attached  to  a  center  section  of  considerable  width 
for  multi-engine  installation  and  sufficient  chord  to  provide 
height  to  cover  engines,  cockpit  and  passenger  cabin.  Usual 
thickness  ratios  can  be  applied  for  the  center  section  as 
well  as  for  the  wing  panels,  and  the  frontal  area  of  the 
plane  is  less  than  that  of  a  flying  wing  with  comparable 
accommodations.  It  also  has  important  structural  advan- 
tages. The  body  length  provides  favorable  conditions  for 
the  installation  of  tail  wheel  and  mounting  of  tail  group. 
Windows  can  be  arranged  in  the  sidewalls  below  the 
wings,  thus  providing  satisfactory  vision,  whereas,  in  com- 
parison, passengers  in  a  flying  wing 
have  only  a  limited  outlook  through 
floor  and  windows  in  the  entering 
edge. 

In  the  development  of  the  Burnelli 
design,  the  main  consideration  was 
the  proper  coordination  of  the  airfoil 
fuselage  with  the  wing  panels  in  re- 
gard to  lift  and  drag  ratio  and  center 
of  pressure  run:  to  place  properly 
the  body  and  to  locate  the  tail  areas 
with  respect  to  downwash  and  to 
provide  ground  clearance  for  high 
angles  to  attack  with  a  very  short 
landing  gear.  The  present  design  re- 
sulted after  a  systematic  wind  tunnel 
investigation  pertaining  to  the  aero- 
dynamic cooperation  of  wing  body 
and  tail  group.  The  full  scale  stall 
speed  tests  indicate  that  at  high  angle 
of  attack  the  body  has  as  much  lift  as 


TABLE  2.  DRAG  COEFFICIENTS  RELATED  TO  FRONT- 
AL AREA  FOR  AIRFOILS   OF  VARYING  THICKNESS 


Symmetric  Joukowski  airfoils  (NACA  rep.  Reynold'; 


TABLE  3.    DRAG  OF  RADIAL  ENGINE  INSTALLATION 


Pounds  total 
addition  drag 
with  with 


100  . 


Clark  Y  airfoils  (Air  Corps  rep.  Reynolds 


Double  cambered  M  sections  (NACA  rep.  221.  Reynold's  no.  about  106.5) 


Cabin  fuselage,   21   sq.   ft.   master  section  (NACA 

rep.  31.1)    40  35  75 

Open  cockpit  fuselage  alone  (NASA  rep.  314)   42  31  75 

Nacelle,  9  ft.  long  (NACA  rep.  314)   21  22  43 

Nacelle  in  line  with  wing  (NACA  tech.  note  320)..  ..  20 
Burnelli   airfoil   section    fuselage   with   two  radial 

engines  (NYU  wind  tunnel  test  541  A),  per  engine  ..  18 

All  tests  are  related  to  a  eowl  diameter  of  46  inches.  In  comparing  the  drac 
of  the  nacelle  alone  with  the  drag  of  the  nacelle  in  line  with  the  wing  it  musi 
be  borne  in  mind  that  for  the  nacelle  alone  22  pounds  means  the  drag  in  *\r. 
cess  over  that  of  the  streamline  nacelle  body  in  the  nose  of  which  the  engini 
is  mounted  and  that  actually  43  pounds  must  be  sacrificed  for  the  drag  of  one 
riunnc,  while  for  the  nacelle  in  Hue  ?t':th  the  :cnir/  on/v  21)  pounds  and  :vith  the 
Burnetii  IS  pounds  must  be  added. 
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TABLE  4.    EFFECT  OF  FUSELAGE 
AND  WING  INTERFERENCE 


tGoctlmgen 


Ky  max. 

Wing   alone  00304 

High   wing   parasol  00314 

High    wing  00311 

Miuwing   00302 

Low   wing  00300 

Wing  below  fuselage...  .00302 


.OumSo 
.001  KM  17 
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.GO  G443 
.GO'  OJ37 


(NPL 

High  wing 
Hawing  .. 


Low 


nd  tunnel  tests.  Royal  A.  S 

Journal  1930.) 
ith  fillets.'  .00264  .0000700 

 0J261  .00007SO 

 00199  .0000630 

 002J8  .0000855 


■alio  of  Ki- 
ll for  high 
of  the  high 


'iilieates 
pe.  In 
sionally 


In  both   tests  the 

the  better  qualities 
other    tests   the  low 
shows  better  lift  char 

and  simultaneously  increased  drag.    Usually  the 
interference  of  the  fuselage 
plane  with   the  sensitive  air 
surface  of  the 


of  the  low 
jn  the^i 


high  angle 


the  section  of  wing 
it  replaces.  Further 
wind  tunnel  tests 
gave  information  on 
the  effect  of  the 
body  shape  in  plan 
and  sideview  as  to 
maximum  lift.  A 
co-efficient  of  .0020 
being  achieved  at 
landing  angle,  the 
wings  are  adjusted  to 
the  body  at  a  posi- 
tive angle  of  inci- 
dence so  that  at  high 
speed  the  body  flies 
at  the  angle  of  mini- 
mum drag  and  zero 
lift  while  the  angle 
of  attack  of  the  wing  panels  then  is  higher  at  cruising  speed 
than  that  of  ordinary  planes  and  closer  to  the  angle  of 
best  lift  over  drag  ratio.  At  low  speed  the  full  lift  of  the 
body  is  effective,  therefore  the  body  functions  as  additional 
wing  area  at  landing  speeds,  permitting  corresponding 
reduction  of  the  area  of  the  wing  panels.  After  estab- 
lishing the  cooperation  of  wing  and  body,  effort  was 
directed  towards  reduction  of  resistance  of  the  appendages, 
i.  e.,  fuselage,  pilots'  cockpit,  engine  housing,  cooling  means 
and  tail  suspension. 

Structural  and  aerodynamic  conditions  of  the  Burnelli 
fuselage  are  singular.  In  its  development,  it  is  necessary 
to  consider  it  aerodynamically  as  a  fuselage  of  high  width 
to  height  ratio  as  well  as  a  wing  of  low  aspect  ratio.  Table 
2  interprets  wing  drag  coefficients  into  frontal  area  values. 
The  frontal  area  values  of  the  airfoils  most  suitable  for  the 
purpose  indicate  .00016,  approximately  as  the  minimum 
drag  that  can  be  achieved  with  an  airfoil  section  body. 
Wind  tunnel  values  of  .00025  with  engines  and  cockpit  are 
obtained  without  rounded  sides.  Further,  in  accordance 
with  tests  on  dirigible  hulls  and  strut  sections,  a  relatively 
short  body  (fineness  ratio  4)  gives  the  least  resistance 
due  to  skin  friction.  In  later  development  the  airfoil 
section  body  was  shortened 


Comparative  cargo  space  distribution 


and  outlet  direc- 
tions. N.  A.  C.  A. 
cowls,  adapted  to 
the  twin-engine 
installation,  in- 
creased the  drag 
very  little ;  the 
drag  coefficient  in- 
creased obtained 
being  only  .00008 
over  that  of  the 
fuselage  with 
smooth  nose. 
This  is  consider- 
ably less  than  with 
wing  motor  instal- 
lations, as  shown 
in  Table  3  and  in- 
dicates the  high 
degree  of  efficien- 
cy obtainable  with 

radial  engines.  The  problem  of  radial  engine  installation  in 
relation  to  wing  sections  is  intricate,  as  it  is  not  alone  a 
consideration  of  drag,  but  also  of  lift,  propeller  efficiency, 
cooling  and  structural  condition.  Early  tests  of  the  N.  A. 
C.  A.  cowl  (Report  313  and  314)  gave  information  on 
how  to  obtain  minimum  drag  with  sufficient  cooling,  the 
main  object  being  to  establish  drag  reductions  compared 
with  the  uncowled  radial  engine.  In  fact,  the  results 
achieved  indicate  that  the  entire  drag  of  an  N.  A.  C.  A. 
cowled  radial  power  plant  is  comparable  with  that  of  the 
equivalent  water  cooled  systems  of  other  than  the  most 
advanced  developments  such  as  venturi,  Prestone  and  skin 
cooling.  It  is  not  alone  the  drag  of  the  engine  that  affects 
the  airplane  total  drag,  but  also  interference  effect  with 
relation  to  wings.  According  to  wind  tunnel  tests,  the 
Burnelli  design  is  not  subject  to  this  drag  increase.  Recent 
tests  have  shown  the  advantageous  effect  of  merging  the 
nacelle  in  wing  section  for  minimum  drag.  A  cowled 
engine  alone  had  43  pounds  of  drag,  while  the  same  nacelle 
merged  in  line  with  the  wing  gave  only  20  pounds  addi- 
tional at  high  speed,  and  30  pounds  at  low-speed  incidence. 

Further  experiments  con- 


to  a  fineness  ratio  of  ap- 
proximately five,  the  limit- 
ing factor  being  the  neces- 
sary distance  between  front 
wheels  and  tail  wheel  which 
at  present  corresponds  to 
short  coupled  amphibions. 
The  tail  group  is  carried 
rearward  and  upward  by  fin 
extensions. 

E  x  t  e  nsive  experiments 
were  conducted  to  determine 
the  resistance  of  the  engine 
housings  and  cooling  system. 
The  primary  consideration 
was  to  keep  the  shape  of  the 
body  and  its  aerodynamic 
characteristic  as  close  to  that 
of  a  wing  section  as  possible. 
Both  water  cooling  and  air 
cooling  systems  were  tested 
in     different  arrangement 


TABLE  5.    POWER  ECONOMICS  OF  BURNELLI 
HIGH  SPEED  SINGLE  ENGINE  DESIGN 


AND 


In  the  following  fuselage  resisi 
equal  power  load,  use  the  same 
equal  propeller   tip   speed  and 
and  tail  wheel. 

ance  and  space  comparison  both  planes  carry 
wing  section,  have  the  same  landing  speed, 
are  equipped  with  retractable  landing  gear 

Round 

Stream-  Wing 

line.  Section 

Single  Twin 

Engine  Engine 

Horsepower   

Frontal  area  of  fuselage,  square  feet  

Horsepower  per  square  foot  of  frontal  area..., 

O.rgo  space,  cubic  feet  

Horsepower  per  cubic  foot  of  cargo  space  

Drag  coefficient  of  body  ideally  faired  (K*).... 

Engine  ami"  cooling  system  (K*)  

Lift  coefficient  of  body  (K"1  

I-.. ]in vilent   wing  area  saving,  square  feet... 

Equivalent   resistance  saving,  flat  plate  

Resulting  comparative  body  resistance  equival 

per   100  HP  

Percentage  of  engine  power  required  by  body 
Engine  power  required  at  190  m.p.h.  per  100  cv 


of  the  tttnn  ennine  Burnelli  wi 
subtracting  the  drag  of  the  eaui 
results  in  25%  less  drag  per  ho 
horsepower  to  fly  100  cubic  feet 


is  about  equal,  also,  the  resistance  coefficients 
■for.  the  resistance  per  horsepower.  The  lift 
■a  section  body  as  verified  is  allowed  for  by 
jalcnt  winn  area  replaced  by  the  same.  This 
■sepower  and  in  the  much  lower  power  of  46 
of  cargo  space  at  190  miles  per  hour. 


cerning  the  influence  of 
nacelle  location  in  reference 
to  the  wing  and  effect  on 
maximum  lift  and  propul- 
sive efficiency  was  carried 
out  here  and  abroad.  Pre- 
viously, only  scattered  data 
were  available  concerning 
wing  and  propeller  interfer- 
ence tests  having  yielded 
varying  results.  Very  little 
could  be  determined  from 
empirical  data  as  to  lift  in- 
fluence with  power  on  or 
idling  propeller.  In  general, 
the  opinion  was  accepted, 
however,  that  the  farther  the 
propeller  was  from  the  wing, 
the  better.  In  contrast,  more 
recent  experiments  disclose 
that  to  have  a  propeller  op- 
erating  in   proximity  to  a 
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thick  airfoil  section,  the  hub  in  line  with  the  wing  and 
moderately  forward  of  the  leading  edge  is  superior  in  all- 
round  efficiency.  This  solution  of  propeller  arrangement 
recommends  housing  the  engines  in  a  wing  section  to 
eliminate  drag  and  opens  the  path  for  airplane  advancement 
by  following  the  all-wing  trend  of  design. 

While  substantial  progress  has  been  made  pertaining  to 
air-cooling  drag  reduction  it  has  been  paralleled  in  the 
refinement  of  water  cooling  drag;  partly  through  venturi 
cowls  for  the  radiators  and  outlet  flow,  and  through  the 
use  of  skin-cooling,  which  eliminates  cooling  resistance 
almost  entirely ;  but  mainly  through  introduction  of  Pre- 
stone  high-temperature  cooling,  which  reduces  the  radiator 
area  to  one-third.  Practice  has  proven  fuel  consumption 
and  durability  satisfactory  and  that  considerable  weight 
reduction  is  possible.  Its  application  to  high-speed  com- 
mercial designs  undoubtedly  will  assist  materially  in  their 
development. 

The  wide  body  of  the  Burnelli  plane  permits  of  the 
installation  of  radiators  with  venturi  cowl  with  outlet  flow 
parallel  to  the  under  surface.  This  arrangement  does  not 
add  to  the  frontal  area  and,  according  to  recent  model 
tests,  only  slightly  increases  the  resistance  of  the  ideally 
shaped  airfoil  fuselage.  A  series  of  wind  tunnel  tests 
was  run  on  a  model  of  the  UB  20-passenger  plane  with 
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two  750  horsepower  Packard  engines.  The  free  air  radia-  I 
tor  required  for  water  cooling  1,500  horsepower  would 
absorb  at  160  miles  per  hour  over  250  horsepower;  while 
the  venturi  cowl  type  in  the  entering  edge  with  outlet  at 
the  bottom  consumes  with  equal  cooling  less  than  50  horse- 
power. Further  attention  has  been  paid  to  a  combination 
skin-and-fin-type  radiator  covering  the  body  entering  edge, 
an  adaptation  of  the  Lamblin  method,  following  also  along 
the  Supermarine  racer  cooling  investigation,  which  dis-  1 
closed  surprisingly  high  cooling  effect  at  the  entering  edge 
of  wings  because  of  the  high  velocity  impact  of  the  air. 

Landing  gear  and  empennage  represent  major  items  of 
parasite  resistance  to  be  overcome  before  the  true  all-wing 
design  can  be  realized.  The  empennage  averages  about  10 
per  cent  of  the  total  drag  and  may  be  assumed  to  be  an  i 
unavoidable  resistance  increment.    While  certain  tailless 
airplanes  have  been  developed,  the  new  control  arrange- 
ment has  been  attendant  with  lower  wing  efficiency.  Land- 
ing gear  and  tail-wheel  drag  elimination  by  retraction  per- 
mits the  most  extensive  reduction  of  parasite  resistance 
that  can  be  achieved  by  mechanical  means.  It  accounts  for 
about  20  per  cent  of  the  total  drag  of  high-speed  planes. 
The  wide  fuselage  design  is  excellent  in  that  it  provides 
space  and  structural  suitability  for  wheel  retraction  with  I 
a  simple  mechanism  accessible  from  the  pilots'  section. 
The  performance  increase  through  landing-gear  retraction 
is  considerable,  as  indicated  in  table  1,  which  also  illustrates 
the  resistance    of    engine  cowling  and  cooling    system.  j 
Reduction  of  powerplant  and  landing-gear  resistance  rep-  I 
resents  the  principle  advancement  in  airplane  design  in  | 
recent  years. 

Tabulated  performance  figures  are  high ;  they  give  the  1 
performance  of  a  Burnelli  high-speed  plane  which  was-  J 
developed  from  the  research  covered  in  this  resume.  The  I 
underlying  resistance  coefficients  correspond  to  advanced 
streamline  design,  in  accordance  with  those  which  can  be  I 
obtained  from  analysis  of  the  actual  performance  of  con-  I 
temporary  single-engined  commercial  designs.  The  present  j 
fast  commercial  planes  are  equipped  with  tapered  canti-  I 
lever  wings  with  Clark  Y  airfoil,  a  radial  engine  of  400' 
to  500  horsepower  with  N.  A.  C.  A.  cowl  and  a  round'  I 
fuselage,  the  master  section  of  which  is  very  little  in  excess  I 
of  the  frontal  area  of  the  engine.  A  low-wing  monoplane  j 
of  this  type  with  an  orthodox  landing  gear  achieves  a  high 
speed  of  175  miles  per  hour,  whereas  the  corresponding 
high-wing  plane  which  has  even  more  frontal  area  achieves  I 
180  miles  per  hour.  This  difference  is  caused  by  the  inter-  I 
ference  of  the  fuselage  with  the  sensitive  air  flow  on  the  1 
upper  surface  of  the  wing  of  the  low-wing  type,  which 
affects  the  induced  drag  at  low  speeds  and  the  form  dra^  I 
at  high  speeds. 

Table  4  pertains  to  the  relative  merit  of  wing  location  I 
based  on  tests  at  Goettingen  and  NPL.    Through  further  j 
refinement,  particularly  of  the  landing  gear,  it  was  possible 
to  increase  the  high  speed  of  the  high-wing  for  racing  pur- 
poses to  198  miles  per  hour,  while  application  of  landing 
gear  retraction  and  other  refinements  increased  the  speed  I 
of  the  low-wing  monoplane  to  206  miles  per  hour.   The  I 
high- wing  without  landing  gear  could  achieve  215  miles  I 
per  hour.   The  high-wing  type,  which  in  this  connection  j 
is  superior  aerodynamically,  is  not  comparable  to  the  low-  j 
wing  in  its  structural  adaptability  for  retraction  of  the  j 
landing  gear. 

(Continued  on  page  120) 


Bl'KXELLI  HIGH 
SPEED  TRANSPORT 
Ten  passengers  and  1.000  lbs.  of 
.  Two  635  H.P.  Cur- 
tiss  Conqueror  engines,  7  to  5  gear 
ratio.  Retractable  landing  gear  and 
tall  wheel.  Performance  veritled  by 
Daniel  Guggenheim  School  of  Aero- 
1.  High  speed  207 
speed  66  m.p.h. ; 
370  ft.  per  min.  Gross  wt., 
12.400  lbs. 
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OUR  READERS  AIR  THEIR  VIEWS 


E.  R.  Armstrong,  with  paternal  interest 
in  seadromes,  comes  to  the  defense  of  the 
floating  airport: 

Captain  Courtney,  writing  on  "Trans- 
Atlantic  Air  Mail"  in  your  August  issue, 
said:  "The  idea  of  floating  air  stations 
placed  in  the  Atlantic  is  being  tackled,  but 
they  are  experimental." 

The  Armstrong  Seadrome,  which,  so  far 
as  I  know,  is  the  only  practical  floating  air- 
port in  project,  has  graduated  from  the  ex- 
perimental stage.  We  are  satisfied  with  its 
practicability  and  have  the  assurance  of  the 
best  engineering  minds  in  America  and 
Europe  that  seadromes  can  be  successfully 
anchored  and  maintained  in  the  ocean.  They 
and  nothing  else,  I  believe,  will  answer  the 
question  of  trans-Atlantic  travel,  which,  as 
Captain  Courtney  points  out,  hinges  on  short 
hauls.  He  says,  "The  greatest  problem  of 
all  is  that  of  load,  for  the  service  must  be 
such  that  it  can  carry  something  appreciable 
in  addition  to  fuel."  I  would  be  glad  to 
explain  to  Captain  Courtney  exactly  how 
we  propose  to  solve  this  problem. 


Paul  N.  Hepburn,  president  of  the  Los 
Angeles  Glider  Club,  believes  that  gliders 
fly  against  a  lot  of  unnecessary  resistance 
in  the  form  of  Governmental  regulations: 

What  has  become  of  all  the  gliders?  In 
my  opinion,  gliding,  which  not  long  ago  had 
a  promising  future,  is  being  throttled  by 
unwise  regulation. 

Many  regulations  have  been  formulated 
by  the  Department  which  encourage  the 
development  of  gliding  as  an  industry,  but 
which  practically  eliminate  the  building  and 
flying  of  motorless  craft  as  a  sport.  Yet  I 
do  not  believe  that  gliding  and  soaring  and 
the  manufacture  of  gliders  and  soarers  will 
ever  be  commercially  successful.  The  sport 
is  not  as  simple  as  it  sounds.  As  an  ex- 
ample let  me  explain  the  system  used  by  the 
Los  Angeles  Glider  Club  in  its  gliding 
operations.  The  minimum  equipment  re- 
quired is  a  glider,  an  automobile,  a  launch- 
ing cord  consisting  of  two  hundred  feet  of 
rope  and  one  hundred  feet  of  shock  cord 
doubled,  a  retrieving  sled  and  four  men. 

We  fly  from  a  hilltop  and  get  an  average 
hop  of  two  minutes.  Four  hops  an  hour  is 
about  the  best  we  can  make ;  that  is  two 
minutes  in  the  air  and  thirteen  minutes  re- 
trieving and  preparing  for  the  next  hop. 

Only  those  men  who  are  extremely  fas- 
cinated with  the  sport  will  stand  the  physical 
and  financial  strain  for  long.  The  queer 
thing  about  it  is  that  there  are  quite  a  few 
men  interested  in  the  game  despite  its  diffi- 
culties. 

The  point  of  all  this  discussion  is  that 
we  who  are  interested  in  gliding  are  inter- 
ested, not  for  any  monetary  gain  we  have 
made  or  expect  to  make,  but  purely  for  the 
sport  of  the  game.  And  if  flights  are  ac- 
complished in  a  machine  which  the  pilot  has 
designed  and  built  himself  the  thrill  is  mul- 


tiplied many  times.  I  believe  the  youth  of 
this  country  can  receive  valuable  training 
and  experience  in  motorless  flying  that  can 
be  given  them  in  no  other  way ;  but,  they 
will  not  receive  these  benefits  if  the  sport 
is  commercialized  and  regulated  to  death. 

I  do  not  mean  that  gliders  and  gliding 
shall  not  be  regulated  at  all.  All  gliders 
manufactured  by  any  company  or  person 
and  intended  for  sale  to  the  public  should 
be  built  under,  and  comply  with  the  regula- 
tions of  the  Department  of  Commerce,  but 
any  individual  who  so  desires  should  be  al- 
lowed to  design  and  build  his  own  glider. 
The  glider  upon  passing  a  visual  inspection 
by  a  competent  representative  of  the  De- 
partment of  Commerce  for  workmanship 
and  material  and  apparent  airworthiness, 
should  be  issued  a  permit  to  fly. 

The  so-called  home-made  glider  always 
is  blamed  either  directly  or  by  insinuation 
for  any  crash.  I  have  seen  five  different 
makes  of  manufactured  gliders  and  have 
yet  to  see  one  that  will  surpass  or  even 
equal  our  self-built  machines,  either  in  de- 
sign, quality  of  material,  workmanship  or 
performance. 

If  the  Department  of  Commerce  will  re- 
move the  throttling  regulations  that  are 
smothering  the  amateur  glider  builders  and 
fliers,  they  can  do  their  stuff.  They  have 
proved  they  can  do  it  if  they  are  not 
prevented  by  these  silly,  prohibitory  re- 
quirements. 


R.  K.  Squire  suggests  that  aviation 
abandon  the  tin  cup  in  favor  of  a  self- 
assertive  sales  campaign,  and  gives  a  tip 
on  merchandising  of  air  transport: 

Here  is  a  little  matter  of  sales  psychology 
that  I  believe  you  may  want  to  bring  to  the 
attention  of  the  industry. 

First,  cut  out  this  "Boost  Aviation" 
propaganda.  It  sounds  too  much  as  if  avia- 
tion couldn't  stand  on  its  own  legs,  like 
"Please  do  your  part  to  help  the  poor." 
Rather,  get  out  posters  and  literature  in  this 
trend:  "Aviation  is  a  real  business;  get  in 
now !" 

Second,  how  can  the  average  person  be 
expected  to  travel  by  air  when  he  seldom 
sees  an  airliner?  To  sell  the  average  man 
travel  by  air  is  just  as  hard  to  do  as  it 
would  be  to  sell  a  backwoodsman  an  auto- 
mobile if  he  had  never  seen  one.  There 
are  plenty  of  airplanes  flying  anywhere  we 
want  to  go,  but  most  people  don't  know 
it.  Most  airlines  operate  from  an  airport 
about  ten  miles  from  the  center  of  town 
and  never  have  their  planes  fly  over  the 
populated  area;  people  don't  know  they  are 
there  and  don't  realize  how  often  they  fly. 
If  one  sees  a  lot  of  other  people  doing  a 
thing,  then  he  figures  he  can  do  it  safely 
too. 

Even  if  it  is  a  few  miles  out  of  the 
way,  every  airliner  coming  into  or  leaving  a 


city  should  fly  over  the  downtown  area  and 
let  people  see  it.  That  is  just  a  bit  of  real 
sales  propaganda  that  would  cost  very  little 
and  would  bring  results. 


Conrad  G.  Glaser  points  out  that  inven- 
tion is  floundering  in  a  sea  of  discourage- 
ment and  suggests  a  plan  for  getting  it 
on  dry  land: 

I  wish  to  suggest  a  plan  for  the  encour- 
agement and  promotion  of  invention. 

I  feel  it  should  not  require  much  explana- 
tion on  my  part  to  make  it  clear  that  there 
is  little  to  encourage,  and  very  much  to  dis- 
courage, invention. 

Along  with  almost  all  who  have  in  mind 
to  patent  and  develop  an  invention,  I  fail 
to  see  reasonable  safety  and  hopes  of  reward 
for  creative  labor.  This  feeling  of  doubt 
and  insecurity  in  the  inventive  mind  may 
be  more  or  less  exaggerated ;  be  that  as 
it  may,  the  important  point  to  consider  is 
the  fact  that  it  does  exist,  and  so  long  as 
it  does,  this  most  important  field  of  pro- 
duction will  remain  very  inefficient. 

When  an  inventor  conceives  a  new  idea 
the  usual  procedure  is  to  have  an  attorney, 
patent  firms,  and  the  like  handle  the  case. 
Whether  it  is  safe  to  trust  an  attorney, 
patent  firm,  or  any  other  individual  in  mak- 
ing a  preliminary  investigation  of  its  patent- 
ability, is  a  question  on  which  no  inventor 
can  feel  secure. 

Another  discouragement  to  the  inventive 
mind  is  that  the  usual  search  to  determine 
the  patentability  of  an  invention  is  not  com- 
plete, and  an  invention  may  even  be  pro- 
nounced patentable  merely  in  order  to  se- 
cure attorney  fees.  An  inventor  must  there- 
fore always  labor  more  or  less  under  the 
impression  that  all  the  time,  money  and 
effort  he  puts  forth  may  be  a  total  loss. 

My  plan  is  this :  that  when  an  inventor 
has  the  principle  of  his  invention  sufficiently 
clear  and  in  proper  form,  he  should  submit 
it  directly  to  a  Government  search  depart- 
ment. The  search  should  be  complete,  and 
if  patentable  a  notice  of  patentability  should 
be  issued  to  the  inventor. 

I  believe  it  would  also  be  a  good  plan  for 
the  Government  to  offer  a  preliminary 
search  for  a  smaller  fee  than  that  required 
for  a  complete  search  to  fully  determine 
patentability.  In  this  case  inventors  would 
often  find  at  once  their  ideas  unpatentable. 
A  simple  sketch  or  drawing,  submitted  at  a 
cost  of  five  or  ten  dollars  for  making 
preliminary  search,  would  thus  save  much 
time  and  money  in  experimentation  with 
models  and  other  devices. 

The  inventor  should  then  be  allowed  one 
year  in  which  to  file  application  for  patent. 

I  am  convinced  the  number  of  inventions 
developed  under  this  system  would  soon  be 
double  what  it  is  at  present,  and  that  the 
Government,  patent  firms,  attorneys — in  fact, 
all  concerned  with  the  development  of  in- 
vention— would  benefit  enormously. 
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THE  NAVY  AIRSHIP  "AKRON" 


THE  world's  largest  dirigible,  the 
ZRS-4,  christened  the  U.S.S. 
Akron,  has  been  completed  in  the 
plant  of  the  Goodyear-Zeppelin  Corpora- 
tion, Akron,  Ohio,  and  will  take  to  the 
air  for  extensive  trial  flights. 

During  the  latter  part  of  August  or 
early  in  September,  a  Navy  crew,  under 
the  direction  of  a  Naval  board  of  in- 
spection and  survey,  was  to  begin  a 
series  of  tests  to  involve  at  least  seventy- 
five  hours  of  flying  to  be  carried  out  in 
at  least  five  separate  flights. 

The  tests  include  speed  trials,  altitude 
trials,  measurement  of  turning  circles 
and  dynamic  lift,  a  study  of  interior  ven- 
tilation and  pressure  equalization  and  of 
deflections  and  strains  within  the  struc- 
ture, and  of  various  other  scientific  con- 
siderations. 

The  final  trials  culminate  exacting 
tests  at  each  step  of  the  building  of  the 
great  dirigible. 

Throughout  her  construction  various 
parts  of  the  Akron  and  her  equipment 
have  been  critically  examined  to  prove 
their  suitability.  Step  by  step  all  parts 
have  been  tested.  The  first  section  of  the 
airship  to  be  completed  was  a  section 
near  amidships.  This  section  was  sub- 
jected to  a  proof  test,  using  for  this  pur- 
pose an  appropriate  gas  cell,  inflated 
with  helium  so  as  to  simulate  actual 
conditions  as  closely  as  possible.  Various 
loadings  were  applied  to  this  section  and 
scientific  measurements  were  made.  The 
behavior  of  this  critical  section  of  the 
airship  was  according  to  calculations. 
Hundreds  of  tests  of  smaller  magnitude 
have  been  made  on  girders,  joints,  fit- 
tings, fins,  rudders  and  various  items  of 
installation  and  equipment.  As  the  air- 
ship approached  completion  other  ground 
tests  were  made,  including  hogging  and 
sagging  tests,  inclining  tests,  electrical 
bonding  and  insulation  tests,  testing  of 
fuel  lines,  control  systems  and  other  ap- 
paratus. 

The  design  of  the  Akron  represents  a 
special  effort  to  stress  safety  from  every 
standpoint.  Structural  integrity,  accessi- 
bility for  repairs,  insurance  against  break- 
down of  any  essential  operational  feature, 
protection  against  fire  and  means  for 
extinguishing  fire  are  some  of  the  major 
safety  features  of  the  airship's  design. 

The  history  of  the  design  of  the  Navy's 
newest  airship  goes  back  to  1924.  The 
Shenandoah  had  been  completed  and  the 
Los  Anneles  had  been  delivered  from  Ger- 
many. There  was  no  immediate  prospect 
of  building  additional  airships,  but  in 
order  to  keep  abreast  of  progress  and  to 
be  ready  with  a  modern  design  when  and 
if  necessity  arose,  the  Bureau  of  Aero- 
nautics commenced  preliminary  work  on 
the  design  of  an  airship  of  about  six 
million  cubic  feet  gas  volume.  This  size 
was  chosen  because,  using  helium  for 
inflation,  it  gave  an  airship  of  dimensions 
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that  would  fit  into  the  Lakehurst  shed; 
an  airship  that  could  cross  and  recross 
the  Atlantic  at  cruising  speeds  without 
refueling ;  and  an  airship  of  performance 
which  compared  with  the  two  British 
airships  of  five  million  cubic  feet  volume 
and  inflated  with  hydrogen.  The  work 
on  this  new  design  was  the  medium  for 
detailed  technical  consideration  of  vari- 
ous hull  shapes,  types  of  girders,  types  of 
main  frames,  most  advantageous  spacing 
of  frames,  various  arrangements  of  en- 
gines and  gas  cells,  and  other  problems 
of  airship  design.  The  general  design 
work  was  reinforced  by  wind  tunnel 
tests  on  models  and  by  full  scale  tests  on 
the  Los  Angeles,  as  well  as  by  studies 
and  experimental  tests  on  various  ele- 
ments, such  as  girders  and  material:. 

After  the  loss  of  the  Shenandoah  in 
1925,  it  was  considered  desirable  very 
markedly  to  increase  the  strength  re- 
quirements hitherto  in  use  in  airship  de- 
sign. It  was  decided  to  increase  slightly 
the  size  of  this  airship  to  about  six  and 
one-half  million  cubic  feet  and  to  make 
the  strength  of  the  airship  such  that  she 
could  withstand  conditions  two  to  three 
times  as  severe  as  those  sustained  bv 
the  Shenandoah. 

In  1926  a  bill  was  introduced  in  Con- 
gress by  the  late  Representative  Thomas 
M.  Butler,  then  Chairman  of  the  Naval 
Affairs  Committee,  to  authorize  the 
building  of  an  airship  to  replace  the 
Shenandoah.  Hearings  were  started  and 
the  airship  question  studied  exhaustively. 
Lighter-than-air  problems  were  consid- 
ered as  well  and  as  a  result  of  these 
hearings  the  Five  Year  Aviation  Pro- 
gram Bill  was  passed.  Included  in  this 
bill  was  authorization  for  construction 
of  two  rigid  airships  of  about  six  and 
one-half  million  cubic  feet  volume  to  be 


suitable  for  use  with  the  Fleet.  Funds 
for  starting  construction  of  these  air- 
ships were  not  immediately  available,  but 
finally  did  become  available  in  1927. 

In  the  interest  of  encouraging  the  es- 
tablishment in  the  United  States  of  an 
airship  industry,  it  was  decided  that  bids 
should  be  called  for  through  a  design 
competition  rather  than  to  build  the  new 
airships  in  the  Navy  Department's  own 
plants  as  has  been  done  in  the  case  of  the 
Shenandoah.  The  design  which  was  then 
underway  in  the  Bureau  of  Aeronautics 
was  used  as  the  basis  for  the  preparation 
of  a  set  of  technical  specifications  de- 
scribing a  type  of  airship  suited  to  Naval 
purposes.  They  were  purposely  made 
broad  so  that  they  might  be  fulfilled  by 
any  one  of  several  designs.  These  tech- 
nical specifications  were  used  in  the  two 
design  competitions  which  preceded  the 
award  of  contracts  for  two  airships  to 
the  Goodyear-Zeppelin  Corporation  in 
October,  1928.  These  specifications  have 
been  adhered  to  very  closely,  although 
naturally  there  have  been  departures  in 
details  from  these  specifications  as  the  i 
Goodyear-Zeppelin  Corporation  pro-  I 
ceeded  with  detailing  the  design  sub- 
mitted by  them  and  accepted  unde/  the 
1928  Airship  Design  Competition. 

The  general  appearance  of  the  Akron 
is  similar  to  the  Los  Angeles  and  other 
airships  of  the  type.  Some  of  her  out- 
standing features  are : 

A  fatter  shape,  her  length  being  5.9 
times  her  maximum  diameter. 

Rather  large  stabilizing  fins. 

A  single,  rather  small,  protruding  con- 
trol car. 

Eight   internal   engine   rooms,  which 
eliminate  the  pendant   external   power  j 
cars  heretofore  customary. 

Eight  propellers  suspended  from  out- 
rigger struts  with  means  for  tilting  each  | 
propeller,  so  as  to  give  thrust  in  four  j 
directions. 

An  internal  hangar,  for  housing  four  or 
five  airplanes. 

Resilient  bulkheads  for  checking  surg- 
ing of  the  gas  cells  in  case  one  is  de- 
flated. 

Use     of     combined     automatic  and 
manually-operated  gas  valves. 

Provision  of  special  points  at  the  bow 
for  mooring  the  airship  and  under  the 
lower  fin  for  supporting  the  stern  of  the  j 
airship  during  ground  handling  opera-  ] 
tions. 

Easier  and  better  access  to  all  parts 
of  the  interior  of  the  airship. 

Provision  of  machine  gun  emplace- 
ments. 

The  Akron  is  constructed  on  the  ortho- 
dox multi-layer  principles  which  have  ap-  j 
plied  !o  rigid  airship  construction,  par-  ; 
ticularly  of  the  Zeppelin  type,  during  the 
past  quarter  of  a  century.  The  basic  hull 
structure  is  a  wire-braced  system  com- 
posed of  transverse  frames  connected  by 
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longitudinal  girders.  The  number  of 
longitudinals  is  thirty-six,  except  near 
the  ends  of  the  airship.  In  general,  three 
intermediate  frames  are  located  between 
each  two  main  frames.  These  longitu- 
dinal corridors,  or  gangways,  one  on  the 
top  center  line  and  two  in  the  lower  part 
of  the  hull,  give  the  structure  additional 
ruggedness.  The  engine  rooms  are  lo- 
cated along  the  lower  corridors.  The 
gas  cells,  twelve  in  number,  are  placed 
inside  of  this  hull  structure,  one  gas  cell 
being  located  between  each  pair  of  main 
frames.  The  gas  cells  are  enclosed  in  a 
system  of  wire  and  cord  nettings  which 
serve  to  transmit  the  gas  forces  to  the 
hull  framework.  A  taut  outer  cover  of 
cotton  cloth  is  applied  and  given  several 
coats  of  acetate  dope  to  protect  the  en- 
tire hull  structure  against  atmospheric 
influences  and  to  offer  a  smooth  hull 
contour.  Thus,  if  we  start  from  the  ex- 
terior and  peel  off  successive  layers,  we 
would  remove,  first,  the  outer  cover; 
second,  the  hull  structure;  third,  gas  cell 
nettings;  fourth,  the  gas  cells  themselves, 
constructed  of  cotton  cloth  and  made 


impermeable  to  passage  of  gas ;  and 
finally,  the  helium  gas  itself  which  gives 
the  airship  its  lifting  power. 

The  powerplant  selected  for  the  Akron 
comprises  eight  Maybach  model  VL-2 
gasoline  engines,  which  type  is  a  de- 
velopment from  the  420-horsepower 
Maybach  engines  installed  in  the  Los 
Angeles  in  1924.  The  VL-2  engine  car- 
ries a  sea-level  rating  of  560  horsepower 
at  1,600  revolutions  per  minute,  with  a 
compression  ratio  of  seven  to  one.  The 
engine  is  a  twelve-cylinder,  sixty-degree 
V-design,  water-cooled  powerplant  with 
aluminum  pistons  and  crank  case.  All 
bearings  are  anti-friction,  the  main  and 
connecting  rod  bearings  being  of  the 
roller  type.  Compressed  air  is  used  for 
starting.  Reversibility  is  obtained 
within  the  engine  itself  by  having  both 
an  ahead  and  an  astern  set  of  cams  on 
the  cam  shaft  which  may  be  shifted 
longitudinally  to  bring  either  set  into 
operation.  The  weight  of  this  engine, 
dry,  is  approximately  4.5  pounds  per 
horsepower.  Fuel  consumption  is  about 
.45  pounds  per  horsepower  of  power. 


Each  of  the  eight  engine  rooms  on  the 
Akron  has  a  floor  space  of  about  eight  by 
eight  feet.  The  engines  are  mounted 
athwartships  and  each  engine  drives  its 
own  propeller,  through  a  sixteen-foot 
transverse  shaft  which  carries  at  its  out- 
board end  a  tiltable  housing  from  which 
the  short  propeller  shaft  protrudes.  The 
short  propeller  shaft,  normally  horizon- 
tal, may  be  swung  downwards  through 
ninety  degrees  in  a  few  seconds  by 
means  of  a  hand  wheel  located  in  the 
engine  room.  This  feature,  coupled  with 
the  reversibility  of  the  engine,  permits 
thrust  to  be  obtained  in  four  directions — 
ahead,  astern,  upwards,  and  downwards. 
An  upward  thrust  of  about  6,000  pounds 
and  a  downward  thrust  of  about  10.000 
pounds  are  expected  to  be  of  assistance 
in  mooring  and  handling  the  airship. 
When  the  airship  is  in  normal  flight,  it 
will  be  more  economical  to  obtain  ver- 
tical movement  of  the  airship  through  the 
use  of  the  rudders  rather  than  resort  to 
the  tilting  propellers. 

Each  engine  room  contains  equipment 
which   includes  the  following  features : 
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engine  instruments,  oil  service  tanks  and 
a  specially  built  blower  to  supply  fresh 
air  for  intake  purposes,  crankcase  ven- 
tilation and  ventilation  of  the  engine  room 
itself.  Signals  which  guide  the  engine 
mechanic  in  controlling  the  engines  are 
received  from  the  control  car  by  a  me- 
chanical telegraph  or  indicator.  Gaso- 
line storage  tanks  are  located  in  the 
corridor  nearby  and  feed  by  gravity  to 
the  engine  carburetor.  The  engine 
rooms  are  carefully  fire-proofed  and  each 
is  provided  with  an  automatic  carbon 
dioxide  fire  extinguisher,  in  addition  to 
hand-type  fire  extinguishers  and  other 
fire  protection  apparatus  located  in  the 
engine  rooms  and  immediately  adjacent 
thereto. 

The  transmission  gearing  which  con- 
nects each  engine  with  its  propeller  in- 
cludes a  speed  reduction  of  .578  so  that 
1,600  revolutions  per  minute  at  the  en- 
gine crankshaft  are  reduced  to  925  revo- 
lutions per  minute  at  the  propeller.  The 
weight  of  this  transmission  gearing  is 
approximately  1,600  pounds,  and  its 
mechanical  efficiency  is  estimated  at 
ninety-seven  per  cent.  This  transmission 
gearing  has  been  subjected  to  a  very 
careful  endurance  test  of  more  than  300 
hours,  during  which  its  torsional  char- 
acteristics have  been  thoroughly  inves- 
tigated with  the  result  that  any  possible 
dangerous  peak  of  torsional  vibration  is 
believed  to  have  been  located  and  placed 
outside  the  operating  range  of  the  power- 
plant. 

The  two-bladed,  wooden  tractor  pro- 
pellers are  about  sixteen  feet  four  inches 
iii  diameter,  and  are  designed  to  take  into 
account  the  effect  on  their  efficiency  of  the 
multiple  tandem  arrangement  which  re- 
sults from  having  four  propellers  on  each 
side  located  approximately  in  the  same 
horizontal  line  and  seventy-four  feet 
apart. 

Engine  radiators  will  be  of  the  ordi- 
nary core  type  mounted  on  the  out- 
riggers which  carry  the  transmission 
shaft.  To  give  some  measure  of  cool- 
ing when  propellers  are  acting  vertically, 
supplementary  cooling  arrangements  in 
I 


the  form  of  horizontal  finned  tubes  have 
been  provided. 

The  usual  method  employed  in  the 
United  States  to  preserve  equilibrium  of 
a  helium-filled  airship,  and  thereby  to 
avoid  the  necessity  for  valving  buoyant 
gas  as  fuel  is  consumed  and  the  airship 
tends  to  become  light,  is  to  employ  a 
water  recovery  apparatus  which  con- 
denses the  moisture  content  of  the  engine 
exhaust  to  water  and  retains  the  water 
so  recovered  on  board  the  airship  as 
ballast.  Theoretically,  it  is  possible  to 
recover  135  pounds  of  water  in  this  man- 
ner for  every  100  pounds  of  aviation 
gasoline  that  is  burned,  but  this  figure 
will  vary  according  to  several  factors. 
The  water  recovery  apparatus  on  the 
Akron  represents  an  effort  to  install  the 
apparatus  close  to  the  hull  of  the  air- 
ship, thereby  making  it  somewhat  of  a 
skin-type  condenser,  reducing  its  drag  or 
resistance.  The  apparatus  comprises  five 
panels  mounted  close  to  the  hull  above 
each  engine.  Each  panel  consists  of 
horizontal  aluminum  tubes  connected  by 
vertical  headers.  The  flow  of  gas  in- 
itially is  upwards  and  the  condensed 
water  is  drawn  off  through  by-pass  pipes 
and  circulated  to  fabric  bags  throughout 
the  airship. 

The  normal  gasoline  supply  of  about 
124,000  pounds  is  stored  in  a  total  of  110 
aluminum  tanks  of  three  sizes,  the  ma- 
jority of  them  being  of  120-gallon 
capacity.  These  tanks  are  located  along- 
side the  two  side  corridors,  convenient 
to  the  engine  rooms,  and  are  so  arranged 
as  to  trim  properly  the  airship.  A  rather 
extensive  system  of  piping,  principally 
aluminum,  permits  fuel  to  be  received 
at  the  bow  or  near  amidships  and  to  be 
circulated  at  will.  Fuel  may  be  shifted 
in  flight  from  one  container  to  any  other 
container.  Oil  is  stowed  in  eight  1,500- 
pound-capacity  tanks,  one  being  located 
near  each  engine  room. 

The  ballast  system  comprises  some 
forty-four  rubber  fabric  storage  bags  of 
several  sizes  connected  by  a  system  of 
piping.  Each  of  these  bags  is  equipped 
with  a  quick-discharge  valve  which  can 
be  operated  through  a  wire  pull  leading 
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to  the  control  car.  Certain  of  these  bal- 
last bags  are  located  near  the  bow  and 
stern  of  the  airship  and  serve  especially 
as  emergency  ballast  and  for  correcting 
the  trim  of  the  airship.  The  remaining 
bags  are  located  along  the  length  of  the 
airship  and  may  be  used  in  the  same  way 
for  emergency  purposes,  but  their  major 
purpose  is  to  serve  as  storage  bags  for 
recovered  ballast  water. 

Each  gas  cell  is  a  fabric  cylinder 
dimensioned  to  fit  its  particular  location 
in  the  airship.  The  largest  cell  is  near 
amidships  and  has  a  capacity  of  some 
980,000  cubic  feet  of  helium.  It  is 
seventy-four  feet  long  and  approximately 
130  feet  in  diameter.  One-half  of  the 
cells  in  the  Akron  will  be  made  of  two- 
ounce  cotton  cloth  coated  with  ^  several 
layers  of  rubber  and  a  final  coat  of 
paraffin.  The  other  half  of  the  Akron's 
cells  will  be  made  of  an  improved  and 
somewhat  more  expensive  fabric  which 
is  made  up  from  two-ounce  cloth  coated 
with  several  layers  of  a  mixture  of  gela- 
tin and  rubber  latex,  with  a  final  coat  of 
paraffin.  The  final  weight  of  gas  cell 
fabric  is  between  5.5  and  6.5  ounces  per 
square  yard.  The  total  amount  of  cloth 
in  the  gas  cells  is  about  56,000  yards. 

Gas  cells  are  located  along  the  upper 
corridor  and  are  either  fully  automatic 
or  a  combined  automatic  and  manually- 
operated  type.  The  manual  operation  is 
by  means  of  wire  pulls  leading  to  the 
valve  control  switchboard  in  the  control 
car.  The  valves  are  thirty-two  inches  in 
diameter  and  the  number  of  valves  is  ar- 
ranged so  that  the  airship  may  rise  at  a 
rate  of  4,000  feet  per  minute  without 
causing  serious  increase  in  internal 
pressure.  Adequate  openings  are  pro- 
vided in  the  hull  covering  so  that  pres- 
sure inside  the  hull  may  equalize  quickly 
as  the  airship  ascends  or  descends.  In 
the  plane  of  each  of  the  main  frames 
there  is  a  slack  bulkhead  of  hard  wires, 
which  looks  very  much  like  a  spider  web. 
These  bulkheads  are  located  between  the 
gas  cells  and  are  fitted  with  a  resiliency 
device  (gas-filled  cylinders)  so  that  some 
bulging  of  the  bulkhead  may  take  place 
in  the  event  a  gas  cell  pushes  against  it, 
and  serious  torsional  loads  in  the  main 
frames  will  not  thereby  be  built  up.  In 
order  to  take  care  of  possible  bulging  of 
gas  cells,  extra  material  has  been  pro- 
vided in  the  circular  ends  of  the  gas  cells 
abreast  the  resiliency  device. 

The  outer  cover  of  the  Akron  is  made 
up  from  2.8-ounce  cotton  cloth,  sewed 
into  panels  approximately  seventy-four 
feet  long  by  either  twelve  feet  or  twenty- 
four  feet  wide,  bounded  by  an  eyelet 
lacing  edge.  These  panels  are  laced  into 
position  and  secured  to  the  hull  frame- 
work and  to  special  supporting  wires. 
The  panels  are  then  given  four  coats  of 
acetate  dope,  the  last  two  coats  of  which 
contain  aluminum  powder.  The  final 
weight  of  the  outer  cover  is  approximately 
5.3  ounces  per  square  yard,  and  a  total 
yardage  of  about  36,000  square  yards  is 
required. 
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The  Akron  contains  an  electrical 
plant  and  system  which  is  substantially 
a  miniature  reproduction  of  similar  sys- 
tems used  on  destroyers,  submarines  and 
other  vessels.  Power  is  needed  for  radio, 
lighting,  telephones,  a  portion  of  the 
cooking,  and  for  certain  pumps,  winches, 
fans,  etc.  The  main  source  of  power  is 
two  8  K.W.,  110  V.,  D.C.  generators, 
each  driven  by  an  independent  gasoline 
engine.  These  two  generators  may  be 
paralleled  in  operation.  In  addition, 
there  is  a  small  reversible  dynamotor  and 
a  130-hour,  twenty-four-volt  storage  bat- 
tery. All  of  this  equipment  is  installed 
in  a  fireproof  generator  room  located  im- 
mediately adjacent  to  one  of  the  forward 
engine  rooms. 

The  radio  outfit  was  built  to  specifica- 
tions developed  by  the  Bureau  of  En- 
gineering. It  comprises  an  intermediate 
frequency  transmitter  (300-605  kilo- 
cycles) and  a  high  frequency  transmitter 
(3,000-18,100  kilocycles)  and  is  expected 
to  show  a  transmitting  range  on  high 
frequency  of  at  least  5,000  nautical  miles, 
and  on  intermediate  frequency  of  at 
least  500  nautical  miles.  Approxi- 
mately 500  watts'  antenna  input  is  con- 
templated for  each  transmitter.  In  addi- 
tion, there  is  a  light-weight  radio  com- 
pass. Facsimile  equipment  will  be  in- 
stalled later.  Trailing  wire  types  of 
antenna  are  arranged  to  be  reeled  in  by 
specially-built  electrical  winches.  In  ad- 
dition, there  is  a  short  fixed-wire  re- 
ceiving antenna  attached  to  the  hull  of 
the  airship.  Duplicate  motor  generators 
are  mounted  just  outside  the  radio  room 
and  supply  high  voltage  current  required 
for  the  radio  outfit. 

An  eighteen-instrument  telephone  sys- 
tem is  provided  with  a  master  switch- 
board located  in  the  control  car.  Three 
conversations  make  take  place  simul- 
taneously over  this  system,  or  the  switch- 
board operator  may  call  at  least  three 
outlying  stations  simultaneously,  or  he 
may  sound  all  telephone  alarms,  using 
code  if  desired. 

The  control  car  or  room  is  located 
near  the  forward  part  of  the  ship  so  as 
to  obtain  the  best  possible  vision  for 
operating  purposes.  The  forward  third 
of  this  control  car  is  the  location  for 
rudder  and  elevator  controls,  gas  and 
ballast  controls,  instruments  and  other 
apparatus  which  is  essential  to  the  func- 
tioning of  the  airship.  The  middle  third 
of  this  control  car  is  the  navigating  com- 
partment, and  the  after  portion  of  the 
control  car  is  for  access  hatches  and  lad- 
ders. An  emergency  control  station  is 
located  in  the  lower  fin.  Underneath  the 
control  car  and  the  lower  fin  provision  is 
made  for  detachable  rattan  bumpers. 
Above  the  control  room  are  the  radio 
and  aerological  rooms,  quarters  for  the 
captain  and  a  part  of  the  officers;  and 
also  an  office  space  and  photographic 
laboratory. 

Living  'accommodations  are  concen- 
trated nearer  amidships,  abreast  the  air- 
plane hangar  compartment.    On  the  port 


Directionally  adjustable  propeller  and 
one  of  the  Maybach  power  units 

side  there  is  a  crew's  toilet  and  wash 
room  and  seven  rooms,  each  having  a 
floor  area  of  about  eight  feet  by  ten 
feet,  and  each  being  fitted  with  four 
canvas-bottom  bunks  and  locker  spaces. 
On  the  starboard  side,  from  aft  forward, 
there  are  the  generator  room,  galley, 
crew's  mess,  chief  petty  officers'  mess, 
officers'  mess,  and  two  four-bunk  rooms 
for  officers.  In  order  to  save  weight,  it 
is  customary  in  airships  for  more  than 
one  man  to  use  in  rotation  the  same 
bunk,  and  this  will  be  done  in  the  Akron. 
The  normal  flight  crew  of  the  Akron  will 
probably  be  thirty-eight  men  and  eleven 
officers,  plus  whatever  personnel  is  re- 
quired to  operate  airplanes.  Along  the 
corridor  abreast  the  living  spaces,  cellon 
windows  are  arranged,  but  because  of 
the  contour  of  the  hull  in  this  region, 
these  windows  are  nearly  horizontal. 

In  the  galley  there  is  a  propane  gas 
stove  and  hot  water  heater,  and  these  are 
supplemented  by  auxiliary  electrical  ap- 
paratus for  serving  coffee  and  night 
rations,  making  it  unnecessary  to  light 
off  the  main  gas-fired  equipment  except 
to  prepare  a  full  meal.  The  galley  is 
fireproofed  and  is  fitted  with  rather 
elaborate  arrangements  for  taking  care 
of  garbage  until  it  can  be  dumped  over- 
board with  safety.  Provisions  will  be 
carried  in  conveniently  arranged  store- 
rooms and  some  cold  storage  arrange- 


ments will  be  added. 

For  practically  the  first  time  in  air- 
ship construction,  effort  has  been  made 
to  provide  heat  for  living  spaces.  Warm 
lir,  after  passing  over  engine  manifolds 
in  the  forward  engine  rooms,  is  led  to  a 
large  insulated  aluminum  pipe  which 
runs  under  the  floors  of  the  living  spaces. 

Seven  gun  emplacements  have  been 
located  so  as  to  cover  all  angles  of  ap- 
proach and  some  of  these  emplacements 
will  carry  more  than  one  gun.  The  final 
choice  of  guns,  their  arrangement,  and 
means  for  ammunition  stowage  and  sup- 
ply are  matters  that  must  be  worked  out 
on  the  basis  of  actual  experience,  in- 
cluding joint  maneuvers  between  air- 
planes and  airships. 

An  observation  basket  which  may  be 
lowered  several  hundred  feet  below  the 
airship  is  contemplated  for  future  in- 
stallation. 

The  Akron  carries  at  her  bow  the  con- 
ventional type  of  horizontal  mooring 
spindle  and  pendant  cone,  the  cone  being 
dimensioned  according  to  generally  ac- 
cepted international  standards.  The 
lower  fin  of  the  Akron  is  made  es- 
pecially strong  to  serve  as  a  point  of 
support  during  certain  ground  handling 
maneuvers.  Various  attachment  points 
are  provided  on  the  hull  in  the  region  of 
the  stern  and  elsewhere  to  which  hand- 
ling lines  for  mechanical  handling  sys- 
tems, or  manually-controlled  lines,  may 
be  attached.  Inside  the  airship,  working 
platforms,  winches  and  trap  doors  near 
the  bow  provide  the  means  for  handling 
the  J^-inch  main  mooring  cable  and  the 
two  J4-inch  side  or  yaw  cables  used  in 
mooring  operations.  In  addition,  there 
is  a  large  door  near  the  bow  of  the  air- 
ship, which  may  be  lowered  to  form  a 
bridge  connecting  the  airship  with  the 
upper  platform  of  the  mooring  mast,  thus 
providing  a  means  of  entrance  and  exit 
via  the  mast. 

Characteristics  of  the  USS  Akron 

Nominal   gas    volume    (gas  cells 

95%   full)    6,500,000  cu.  ft. 

Total  air  volume  displaced    7,400,000  cu.  ft.. 

Length  overall    785  ft. 

Maximum  diameter    132.9  ft. 

Width  overall   (propellers   vertical)  137.5  ft. 

Height  overall    146.5  ft. 

Normal  spacing  of  main  frames    74  ft. 

Number  of  gas  cells    12 

Weight  empty  or  dead  weight  (es- 
timated))   (See  Note   1)    221,000  lbs. 

Useful  lift  (estimated)  (See  Note  2)  182,000  lbs. 

Total  lift  (based  on  nominal  gas 
volume    and    helium    lifting  .062 

lbs.  per  cu.  ft.)    403,000  lbs. 

Ratio  useful  lift/total  lift  452 

Number  of  engines    8 

Maximum    horsepower    (sea    level)  4,480 

Maximum   speed   (at  3,000  ft.  alti- 
tude) (estimated)  (84.0  m.  p.  h.)  72.8  knots 

Normal  fuel  capacity  (approximate- 
ly 70%  of  useful  lift)    124,000  lbs. 

Estimated        Estimated  Hourly 
Speed  Still  Air  Range     Fuel  Consumption 

72.8  kts.  4800  naut.  miles  1875  lbs. 

60  6600  naut.  miles  1150 

50  9000  naut.  miles  700 

40  13000  naut.  miles  380 

Crew  complement  {  Officers  \\  (plus  plane  ilots) 
»„  „  ,  a  ■  (  Men  38 

ISormal  flying  crew  \  officers  10  (plus  plane  pilots) 

Note  1.  Weiffht  empty  (subject  to  correction  for 
probable  overweight)  includes  the  complete  hull 
structure,  power  plant  and  accessories,  outer 
cover,  ballast  installation,  landing  and  handling 
equipment,  instruments  and  miscellaneous  items . 
permanently  affixed  to  the  airship. 

Note  2.  Useful  lift  includes  crew  and  effects,  food 
and  fresh  water,  water  ballast,  fuel,  oil,  reserve 
cooling  water,  spare  parts,  military  equipment.. 
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GERMAN  TRANSPORT  AIRPLANES 


THE  Focke-Wulf  Aircraft  Com- 
pany of  Bremen,  Germany,  though 
a  relatively  small  enterprise,  has  in 
recent  years  produced  a  number  of  highly 
successful  commercial  planes,  a  large 
number  of  which  are  flying  in  the  Luft 
Hansa  service  and  in  the  service  of 
smaller  regional  companies  which  favor 
them  for  short-distance  work  because  of 
their  relatively  low  cost  and  economical 
performance.  The  Focke-Wulf  company 
also  builds  small  planes  of  the  sport  type, 
but  this  branch  of  its  production  is  of 
minor  importance  as  compared  with  the 
manufacture  of  commercial  planes. 

Focke-Wulf  planes  have  a  reputation 
for  exceptional  stability  in  the  air.  This 
is  generally  accredited  to  the  shape  of  the 
unbraced  cantilever-type  wing  which, 
built  in  one  piece,  is  secured  to  the  top 
of  the  fuselage  by  steel  flanges  and  bolts. 
The  framework  of  the  Focke-Wulf  wing 
is  constructed  entirely  of  wood  with  a 
single  four-flange  box  spar  of  pine  with 
webs  of  plywood.  The  ribs  and  the  nose 
moulding  are  also  of  this  material.  In 
some  models  the  wing  is  entirely  covered 
with  plywood  but,  generally,  part  of  the 
wing  has  fabric  covering.  The  wing  is 
of  thick  section,  or  high-lift  type,  with  a 
very  slightly  back  curved  leading  edge. 
The  trailing  edge  has  a  more  pronounced 
curve  out  to  the  rear  with  cut-outs  being 
provided  for  the  ailerons.  The  trailing 
edge  is  not  a  smooth,  curved  line,  but  in 
between  the  ribs  the  covering  recedes 
slightly  as  in  the  earliest  planes.  The 
ailerons  are  attached  at  the  tip  sections 
generally  in  such  a  manner  that  their 
tips  protrude  beyond  those  of  the  main 
wing  with  their  turning  axes  at  an  angle 
to  each  other.  Their  tip  contours  merge 
into  those  of  the  main  wing  tip.  The 
ailerons  and  other  control  airfoils,  with 
the  exception  of  the  stabilizer,  are  gen- 
erally made  of  wood  with  fabric  cover- 
ing. The  stabilizer  has  plywood  cover- 
ing. The  upper  surface  line  of  the  main 
wing  is  straight  while  the  underside 
tapers  up  from  the  center  of  the  wing 
tips,  affording  a  slight  lateral  dihedral 
angle. 

The  fuselage  generally  consists  of  a 
framework  of  welded  steel  tubing  braced 
by  steel  tubing  at  the  fore  end  and  by 
cables  and  wires  at  the  rear.  The 
welded  joints  are  reinforced  by  gusset 
plates.     While   the   nose  part   of  the 
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fuselage  has  a  round  section  and  alumi- 
num covering,  this  form  gradually 
merges  into  a  rectangular  section  with 
rounded  top  towards  the  rear.  The 
round  nose  section  permits  the  use  of 
N.  A.  C.  A.  cowling  if  desired. 

With  the  exception  of  the  "Canard"  or 
"Ente"  (Duck),  all  Focke-Wulf  planes 
have  a  single  engine  and  the  fuselage, 
from  the  nose  aft,  is  covered  with  fabric, 
the  interior  of  the  cabin  being  lined  with 
plywood.  The  cockpit  is  located  beneath 
the  leading  edge  of  the  wing  and  is  en- 
tirely enclosed. 

The  type  called  "Moewe"  (Seagull)  of 


Focke-Wulf  A-20  "Hawk" 

the  Focke-Wulf  range  of  planes  is  the 
largest.  Fifteen  of  these  machines  are 
operated  in  the  service  of  the  Luft 
Hansa.  This  ship  is  built  in  four  models. 
A- 17a,  A-29,  A-29a,  and  A-38,  with  slight 
modifications.  All  have  the  same  wing 
span  of  65.5  feet  and  wing  area  of  672.5 
square  feet.  The  center  section  of  the 
wing  has  a  chord  of  12.14  feet.  The 
wings  are  covered  with  plywood. 

The  Moewe  planes  are  designed  for  the 
most  economical  transport  of  passengers 
over  distances  of  from  450  to  750  miles, 
carrying  enough  fuel  tor  five  hours'  flight. 


They  are  provided  with  comfortable  seat- 
ing accommodations  for  eight  passengers 
and  two  pilots.  The  fuselage  has  a  length 
of  42.5  feet  and  a  height  above  ground 
of  13  feet.  The  cabin  has  a  length  of  11 
feet  six  inches,  a  width  of  five  feet  and 
height  of  six  feet.  To  the  rear  of  the 
cabin  is  a  lavatory  and  a  luggage  hold. 
Additional  luggage  space  is  provided  in 
front  of  the  pilots,  between  them  and  the 
fire  wall  with  which  all  machines  are 
furnished.  A  small  mail  bunker  is  pro- 
vided underneath  the  cockpit  with  a  hatch 
opening  outwards. 

As  in  all  other  Focke-Wulf  planes, 
the  fuselage  is  drawn  down  low  to  the 
ground  to  give  easy  access  to  the  cabin, 
the  entrance  to  which  is  at  the  rear  end. 
An  emergency  exit  is  provided  in  the 
ceiling.  The  one-piece  wing  lies  on  top 
of  the  fuselage  and  is  secured  to  it  by 
means  of  steel  channel  fittings  attached 
to  a  fuselage  spar  by  steel  bolts.  Four 
hoisting  fixtures  are  furnished  on  top  of 
the  wing  above  the  fuselage  connections. 

The.  stabilizer  is  braced  against  the 
lower  edges  of  the  fuselage  by  steel  tube 
struts.  The  elevator  is  divided  and  has 
fabric  covering  on  a  wooden  frame.  The 
stabilizer  contours  are  practically  semi- 
circular as  are  those  of  the  elevators. 
The  rudder  fin  has  a  steel  tube  frame 
and  a  covering  of  fabric.  It  is  fixed  on 
top  of  the  frame  without  lateral  struts. 
The  rudder  is  balanced. 

The  wheels,  as  in  all  other  models,  are 
individually  sprung,  their  axles  being 
hinged  to  the  lower  edge  of  the  fuselage 
and  braced  by  a  pair  of  tension  and  com- 
pression struts  to  the  fuselage  and  wing. 
Axles  and  struts  consist  of  streamline 
section  tubing.  The  rubber  cord  shock 
absorbers  are  located  inside  the  wing 
nose.    The  tail  skid  is  movable. 

The  Moewe  A- 17a  is  powered  with  a 
geared  Gnome  &  Rhone  or  Siemens  and 
Halske  Jupiter  engine  (nine  cylinder 
radial)  developing  480  horsepower.  The 
powerplant  is  supported  in  an  annular 
frame  of  sheet  steel  secured  by  rivets  and 
welding  to  the  fuselage  longitudinal  and 
the  steel  tube  diagonals.  Thus,  inter- 
changeability  of  various  types  of  motors 
is  not  provided,  the  makers  preferring  a 
firm  fixture  of  the  type  described  in 
preference  to  the  standardized  and  inter- 
changeable motor  cradles  favored  by  the 
BFW  makers.    The  Moewe  A-29  has  a 
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water-cooled  twelve-cylinder  BMW  VI 
engine  without  reduction  gear;  the 
Moewe  A-29a  has  the  same  engine  but 
is  provided  with  reduction  gear  of  the 
Farman  type.  The  geared  engine  de- 
livers 650  horsepower  as  compared  with 
the  600-horsepower  output  of  the  other. 
The  radiator  in  these  two  planes  is  in- 
stalled in  front  of  the  engine.  The  fuel, 
as  in  the  other  models,  is  stored  in  two 
tanks  located  in  the  wing  from  which  it 
is  gravity-fed  to  the  Jupiter  engine.  In 
the  planes  with  BMW  engines,  fuel  is 
fed  by  means  of  AM  pumps. 

The  Moewe  A-17  has  a  weight  empty 
of  5,380  pounds  and  a  loading  capacity 
of  3,411  pounds,  the  flying  weight  totaling 
8,800  pounds  with  a  wing  loading  of 
thirteen  pounds  per  square  foot  and  a 
power  loading  (Jupiter  engine)  of  18.5 
pounds  per  horsepower.  High  speed  is 
124.5  miles  per  hour;  cruising  speed,  101 
miles  per  hour;  and  landing  speed,  66 
miles  per  hour. 

The  gearless  Moewe  A-29  with  the 
water-cooled  BMW  engine  weighs  5,970 
pounds  but  is,  nevertheless,  able  to  carry 
a  load  totaling  3,730  pounds  so  that  the 
flying  weight  amounts  to  9,700  pounds, 
giving  a  wing  loading  of  14.2  pounds 
per  square  foot  and  a  power  loading  of 
21.4  pounds  per  horsepower.  High  speed 
is  123  miles  per  hour  and  cruising  speed 
is  106  miles  per  hour.  The  landing  speed 
is  66  miles  per  hour. 

The  geared  Moewe  A-29a  weighs 
empty  6,290  pounds  and  carries  a  load, 
including  pilots  and  fuel,  of  3,630  pounds. 
Fully  loaded,  this  plane  weighs  9,920 
pounds/  220  pounds  more  than  the  gear- 
less  model,  with  a  corresponding  increase 
of  the  wing  loading  to  14.7  pounds  per 


square  foot.  The  maximum  power  output, 
however,  being  higher  than  fifty  horse- 
power, the  power  loading  is  lower, 
amounting  to  20.5  pounds  per  horsepower 
High  speed  is  130  miles  per  hour  with 
the  cruising  speed  at  112  miles  per  hour. 
The  landing  speed  is  66  miles  per  hour. 

The  A-38  Moewe,  which  is  the  latest 
addition  to  the  Focke-Wulf  line,  shows 
greater  modifications  than  the  other  types 
as  compared  with  the  original  Moewe 
plane.  It  retains  the  same  wing  but  has 
a  larger  fuselage  with  a  cabin  measuring 
4.9  feet  in  width,  5.6  feet  in  average 
height  and  14.7  feet  in  length,  accommo- 
dating ten  passengers.  In  addition,  there 
is  room  for  a  crew  of  three.  Between 
the  cockpit  and  the  cabin  is  a  cargo  hold 
with  a  capacity  of  88  cubic  feet.  Doors 
are  provided  to  the  cockpit,  the  cabin 
and  to  the  outside.  The  rubber  cord 
shock  absorbers  have  been  superseded 
by  those  of  the  compression  ring  type, 
and  instead  of  a  tail  skid  a  low  pressure 
Goodyear  wheel,  turnable  within  180  de- 
grees, is  employed.  The  steering  mechan- 
ism has  been  altered,  a  combined  rod, 
bell  crank  and  cable  system  being  used. 
The  landing  wheels  are  provided  with 
compressed  air  brakes.  Exclusive  of  the 
stabilizer,  which  can  be  adjusted  from 
the  pilot's  seat  through  a  spindle  device 
and  which  is  made  of  wood,  all  steering 
surfaces  have  a  steel  tube  frame,  cov- 
ered with  fabric.  The  rudder  and  eleva- 
tor are  balanced  by  overlapping.  A  new 
feature  is  the  manner  in  which  the  en- 
gine is  secured.  Formerly  it  was  fitted 
in  a  rigid  support,  welded  and  screwed 
to  the  fuselage  frame;  in  this  model  the 
powerplant  is  hung  up  in  articulated  steel 
struts  braced  by  cables  giving  a  certain 
amount  of  flexibility.  In  former  models 
the  two  fuel  tanks,  each  holding  106 
gallons,  formed  the  nose  of  the  wing.  In 
A-38  Moewe  the  tanks  are  located  inside 
but  separate  from  the  wing  nose.  A 
Siemens  &  Halske  Jupiter  engine  de- 
veloping 510  horsepower  is  used,  but  a 
BMW  or  the  Siemens  &  Halske  SH  20 
is  furnished  if  desired.  Despite  the  rela- 
tively small  power  oi.tput,  the  machine 
has  a  maximum  speed  of  129  miles  per 
hour,  a  cruising  speed  of  105  miles  per 
hour  and  lands  at  47  miles  per  hour. 
Weight  empty  is  5,950  pounds.  The 
plane  is  capable  of  transporting  a  weight 
of  3,730  pounds,  of  which  approximately 
2,330  pounds  comprise  the  payload.  The 
full  flying  weight  is  9.680  pounds.  The 
wing  loading  is  14.4  pounds  per  square 
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foot  and  the  power  loading,  19  pounds 
per  horsepower. 

The  next  in  the  line  of  Focke-Wulf 
machines  are  three  "Habicht"  (Hawk) 
models  A-20,  A-20a  and  A-28,  of  which 
the  last  mentioned  is  the  latest.  They  are 
meant  for  passenger  transport  on  short 
lines  and  accommodate  four  passengers 
and  two  pilots  or,  if  a  passenger  sits  be- 
side the  pilot,  five  passengers. 

Each  of  the  three  models  has  a  wing 
span  of  52.5  feet  and  a  wing  area  of 
344.4  square  feet  with  a  chord  of  five 
feet  three  inches.  The  nose  and  spar  is 
plywood-covered,  the  remainder  is  fabric- 
covered.  The  steering  surfaces  have  a 
framework  of  wood,  fabric-covered. 
Neither  the  stabilizer  nor  the  rudder  fin 
is  supported  by  lateral  struts. 

The  fuselage  is  entirely  a  wood  and 
wire  structure  covered  with  fabric  ex- 
cept at  the  end.  The  cabin  is  lined  with 
plywood.  The  cockpit  has  aluminum 
lining.  The  length  of  the  fuselage  in 
all  three  models  is  33.4  feet  and  the 
height,  9.8  feet.  The  cabin  of  the  A-28, 
however,  is  one  foot  longer  than  those  of 
the  two  other  models. 

The  A-20  has  a  120-horsepower  water- 
cooled  Mercedes  engine  with  side  radi- 
ators. High  speed  is  90  miles  per  hour ; 
cruising  speed,  80  miles  per  hour;  and 
landing  speed,  47  miles  per  hour.  This 
plane  weighs  empty  2,180  pounds  and 
has  a  loading  capacity  of  960  pounds. 
The  flying  weight  thus  amounts  to  3,140 
pounds  with  a  wing  loading  of  9.1  pounds 
per  square  foot  and  a  power  loading  as 
high  as  26  pounds  per  horsepower. 

This  model,  when  built  with  an  air- 
cooled  radial  Wright  engine  of  200  horse- 
power,   is    called   the   Habicht  A-20a, 


iocke-Wult  A-33  "Sparrowhawk" 


,  Walter  engine 


Focke- Wulf  A- 


■;:Ku11" 


58 


Aero  Digest 


The  four-passenger  Focke-Wulf  A-28  w 


which  has  a  maximum  speed  of  10G 
miles  per  hour,  a  cruising  speed  of  94 
miles  per  hour  and  landing  speed  of  50 
miles  per  hour.  The  plane  weighs  24 
pounds  more  than  the  Mercedes-powered 
ship,  but  the  load  capacity  is  raised  by 
361  pounds  to  1,321  pounds  so  that  the 
full  flying  weight  totals  3,525  pounds 
with  a  wing  loading  of  10.2  pounds  per 
square  foot  and  a  power  loading  of  17.6 
pounds  per  horsepower. 

The  A-28  model  weighs  221  pounds 
more  than  the  A-20a,  but  the  load 
capacity  is  increased  by  the  same  amount, 
bringing  it  up  to  1,542  pounds.  The 
total  flying  weight  is  3,970  pounds.  The 
wing  load  is  11.5  pounds  per  square 
foot  and  the  power  loading  is  17.2  pounds 
per  horsepower.  A  230-horsepower 
Titan  engine  is  installed  in  this  plane. 
High  speed  is  112  miles  per  hour;  cruis- 
ing speed,  100  miles  per  hour ;  and  land- 
ing speed,  53  miles  per  hour. 

The  Focke-Wulf  "Bussard"  ( Buz- 
zard) A-32,  has  been  developed  from  the 
Habicht  type  and  is  slightly  larger,  being 
able  to  carry  seven  persons  in  all.  The 
cabin  has  room  for  five  passengers  and 
a  sixth  may  be  carried  on  the  seat  be- 
side the  pilot.  The  plane  is  designed 
principally  for  flights  up  to  360  miles. 

The  Bussard  has  an  all-wood  wing  of 
52.5-foot  span  and  an  area  of  371  square 
feet.  The  fuselage  is  of  welded  steel 
tubing  and  is  similar  to  that  of  the 
Moewe.  Length  is  40  feet  and  height, 
10.6  feet.  The  ailerons  are  constructed 
of  wood  with  fabric  covering,  as  are  the 
stabilizer  and  elevators.  As  in  the  other 
models,  only  the  rudder  is  balanced.  The 
stabilizer  is  braced  against  the  fuselage. 
This  plane  is  also  supplied  as  a  freight 
machine  and  for  aerial  photography.  It 
is  fitted  with  a  water-cooled,  six-cylinder, 
in-line  Junkers  L  5  developing  280-310 
horsepower. 

The  Bussard  has  a  weight  empty  of 
3,230  pounds  and  is  capable  of  taking  a 
load  of  1,840  pounds.  Assuming  the 
pilot  and  fuel  together  weigh  695  pounds, 
there  remains  a  payload  of  1,145  pounds. 
The  flying  weight  fully  loaded  is  5,070 
pounds,  the  wing  loading  being  13.6 
pounds  per  square  foot  and  the  power 
loading,  16.7  pounds  per  horsepower. 
This  plane  has  a  maximum  speed  of  118 


miles  per  hour.  The  cruising  speed, 
however,  is  no  higher  than  that  of  the 
Habicht,  being  100  miles  per  hour.  The 
landing  speed  is  50  miles  per  hour. 

One  of  the  latest  Focke-Wulf  planes 
is  the  A-33  "Sperber"  (Sparrowhawk), 
which  has  room  for  four  persons.  It  has 
been  developed  for  the  use  of  small 
regional  air  transpot  companies  requir- 


ing a  small  plane  especially  suitable  for 
taxi  work.  The  general  details  of  the 
design  are  similar  to  those  of  the  other 
models.  The  wing  has  a  span  of  39.3 
feet,  an  area  of  237  square  feet,  a  chord 
of  seven  feet.  With  the  exception  of  the 
plywood  covering  of  the  nose  and  spar, 
the  wing  has  fabric  covering.  The  fuse- 
lage consists  of  a  welded  steel  tube 
framework.  The  cabin  has  three  stag- 
gered seats.  There  is  room  for  a  fourth 
seat  beside  the  pilot.  Contrary  to  the 
building  methods  adopted  in  the  larger 
planes,  the  ailerons,  elevators  and  rudder 
of-  the  Sperber  have  a  steel  tube  frame- 
work. The  elevator  has  a  wooden  frame- 
work covered  with  plywood.  The  rudder 
is  balanced.  The  fin  and  elevator  are 
cross-braced  and  braced  against  the 
fuselage. 

This  plane  is  powered  with  a  Czecho- 
Slovakian  Walter  "Mars"  radial  motor 
having  nine  cylinders  and  developing  145 
horsepower.  The  Sperber  has  a  weight 
empty  of  1,477  pounds  and  will  trans- 
port a  total  load  of  992  pounds,  of  which 
441  pounds  may  be  allocated  to  the  pilot 
and  fuel,  leaving  a  payload  of  551  pounds. 
The  full  flying  weight  amounts  to  2,469 
pounds.  The  wing  loading  is  10.5  pounds 
per  square  foot  and  the  power  loading, 
17  pounds  per  horsepower.  The  maxi- 
mum speed  is  102  miles  per  hour;  the 
normal  cruising  speed,  90  miles  per  hour, 
and  the  landing  speed,  51.5  miles  per 
hour. 

Finally,  of  Focke-Wulf  planes,  the 
"Canard"  (Duck)  remains.  This  plane 
having  been  described  at  length  in  the 
January  issue  of  Aero  Digest,  only  the 
main  features  need  be  recalled  here. 
The  plane  has  two  wings :  one,  a  small 
one  on  top  of  the  front  end  of  the  fuse- 
lage with  a  span  of  16.4  feet  and  an  area 
of  64.6  square  feet;  and  the  other,  the 
main  wing  located  further  aft,  with  a 
span  of  46  feet  and  an  area  of  317.5 
square  feet.  Two  engine  nacelles  each 
with  110-horsepower  Siemens  &  Halske 
radial  powerplants,  are  secured  to  the 
lower  surface  of  the  wing  on  each  side 
of  the  fuselage.  The  Canard  or  "Ente" 
is  by  comparison  with  the  other  Focke- 
Wulf  planes  the  least  economical  for  it 
weighs  empty,  2,585  pounds,  takes  a 
load  of  1,045  pounds  and  requires  220 
horsepower  to  bring  it  into  the  air  and 
to  convey  it  at  the  relatively  low  maxi- 
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"WITH  ANY  OTHER  TYPE  OF 

LANDING  WHEEL 

it  would  have  been  extremely  dangerous" 


THE  following  letter  from 
Lieut.  Winston  W.  Kratz, 
Aeronautical  Corporation  of 
America,  tells  such  a  vivid  story 
of  Airwheel  safety  that  we  let  it 
speak  for  itself: 

"While  flying  across  the  low 
swamp-lands  of  southern  Alabama 
and  Louisiana,  the  rain  and  fog 
had  forced  me  to  the  very  tree- 
tops  and  for  fully  half  an  hour, 
due  to  the  fact  that  there  was  no 
possible  landing  space  available,  I 
was  forced  to  fly  with  my  wheels 
almost  clipping  the  foliage. 

"The  situation  became  so  bad 
that  I  determined  to  land  at  any 
spot  that  gave  me  a  possibility  of 
even  cracking  up  safely. 

"Finally  a  marsh  appeared.  It 
was  so  covered  with  water  that  the 
grass  was  barely  discernible.  I  shot 
it  once  at  about  a  10  foot  altitude 
iand  since  it  was  all  of  equal  wet- 


ness I  circled  once  more  and 
with  something  like  a  prayer 
on  my  lips  glided  in  for  land- 
ing. To  my  great  surprise, 
the  ship  did  not  nose  over 
though  it  rolled  not  more 
than  20  feet  upon  landing 
and  the  tail  was  kept  down 
only  by  holding  the  stick  all 
the  way  back  in  my  stomach 
and  constantly  blasting 
the  motor. 

"The  following  day  the  fog 
lifted  somewhat,  though  the 
rain  had  not  abated.  I  took 
out  all  possible  weight, 
drained  all  but  two  gallons 
of  gasoline,  started  the 
motor  and,  after  warming  it 
for  several  minutes,  taxied 
with  the  aid  of  a  couple  of 
road  workers  to  a  position  at  the 
far  end  of  the  marsh.  I  shoved 
the  throttle  forward  but  kept  my 
stick  well  back.  When  I  eased  up 
on  the  stick,  even  as  much  as  an 
inch,  the  tail  would  immediately 
lift  and  I  knew  that  my  only 
chance  was  to  stall  out.  Finally 
the  ship  seemed  to  positively 
skip  over  the  water  and  actually 
lifted  out  of  that  thick  mud 
and  water. 

"There  is  no  question  but 
that  with  any  other  type  of  land- 
ing wheel  such  a  take-off  would 


not  only  have  been  totally  impos- 
sible but  it  would  have  been 
extremely  dangerous.  I  want  to 
say  that  I  am  as  thoroughly  sold 
on  Goodyear  Air  wheels  as  it  is 
possible  for  anyone  to  be 
sold  on  any  product,  and  I  feel 
that  I  owe  your  company  a 
vote  of  thanks  for  the  service 
my  airwheels  rendered  me  on 
that  occasion. 

"While  at  Miami  I  had  the 
pleasure  of  seeing  your  pilot, 
Mr.  Hudson,  and  he  told  me  the 
very  interesting  news  that  you 
now  have  brakes  for  wheels  of 
the  type  which  we  are  using.  I  am 
very  anxious  to  get  a  set  of  these 
wheels  with  brakes  as  I  would 
like  to  give  them  a  thorough 
try-out.  I  frankly  believe  that 
our  light  ship  equipped  with 
braked-wheels  will  be  able  to  do 
some  rather  marvelous  things  in 
its  take-off. 

"It  was  a  pleasure  to  see  you 
about  two  months  ago  at  Akron 
and  I  hope  that  we  will  be  able  to 
get  together  in  the  near  future." 

Now  that  Goodyear  Airwheels 
cost  no  more  than  other  wheel 
and  tire  equipment,  canyou  afford 
to  fly  without  them?  For  full  data, 
write  to  Goodyear,  Akron,  Ohio, 
or  Los  Angeles,  California. 


When  you  buy  a  new  ship  specify 
Goodyear  Airwheels 


EVERYTHING    I IV    RUBBER    FOR    THE  AIRPLANE 


60 


Aero  Digest 


(Continued  from  preceding  page) 
mum  speed  of  88.5  miles  per  hour.  The 
full  flying  weight  being  3,630  pounds, 
the  wing  load  amounts  to  11.45  pounds 
per  square  foot.  The  cruising  speed  is 
79  miles  per  hour  and  the  landing  speed, 
51.5  miles  per  hour.  The  sole  advantage 
of  this  plane,  which  is  doubtless  open  to 
further  development  and  improvement  of 
efficiency,  is  its  safety  qualities.  It  is 
practically  impossible  to  stall  the  ship 
under  any  circumstances  because  the 
front  plane  is  set  at  double  the  angle  of 
incidence  of  the  main  plane;  for  this 
reason,  the  forward  wing  begins  to  stall 
before  the  main  wing  comes  anywhere 
near  the  burbling  point  and  the  small 
plane,  ceasing  to  lift  in  its  stalled  posi- 
tion, automatically  drops,  thereby  pre- 
venting the  main  wing  from  reaching  a 
stalled  position. 

The  Focke-Wulf  makers,  by  the  way, 
claim  that  their  other  machines,  es- 
pecially those  of  the  Habicht  class,  are 
proof  against  spinning  because  of  the 
wing  design.  Indeed,  no  one  has  yet 
been  successful  in  attempts  to  bring  these 
machines  into  a  spin,  according  to  reports 
of  the  company. 

(Other  German  transport  planes  will 
be  described  by  this  author  in  forthcom- 
ing issues  of  Aero  Digest.) 


RECENT  PATENTS 

THE  following  patents  of  interest  to 
readers  of  Aero  Digest  were  issued 
recently  from  the  United  States  Pat- 
ent Office.  Copies  thereof  may  be  obtained 
from  R.  E.  Burnham,  patent  and  trade-mark 
attorney  1343  H  Street,  N.  W.,  Washing- 
ton, D.  C,  at  the  rate  of  20c  each.  State 
number  of  patent  and  name  of  inventor 
when  ordering. 

Aerial  package  carrier  and  signal.  Paul 
P.  Horni,  Newark,  N.  J.  (1,812,955.) 

Helicoplane.  Rudolph  Luzardo,  New 
York,  N.  Y.  (1,812,968.) 

Aeroplane.  Arthur  A.  Root,  Detroit, 
Mich.  (1,813,201.) 

Trolley  plane.  Frederick  H.  Mansfield, 
Houston,  Tex.  (1,813.245.) 

Floating  airport.  James  H.  Todd,  Brook- 
lyn, N.  Y.,  and  George  F.  Wheeler,  River- 
side, Conn.  (1,813,263.) 

Tail-wheel  support.  Robert  J.  Minshall, 
Seattle,  Wash.,  assignor  to  Boeing  Airplane 
Co.,  same  place.  (1,813,356.) 

Aircraft  construction.  Joseph  B.  Shain- 
line,  Norristown,  Pa.  (1,813,430.) 

Aircraft.  Martin  C.  Snyder,  Paterson,  N. 
J.  (1,813,468.) 

Controlling  means  for  aeroplanes.  John  F. 
Cook,  Jr.,  Detroit,  Mich.  (1,813,485.) 

Aeroplane.  Edward  H.  Lanier,  Coving- 
ton, Ky.  (1,813,627.) 

Means  for  reducing  eddy  formations  in  the 
airflow  passing  aircraft  bodies.  Hubert  C. 
H.  Townend,  Teddington,  England,  assignor 
to  Boulton  &  Paul,  Ltd.,  Norwich,  Norfolk, 
England.  (1,813.645.) 

Aerial  navigation.  Frederick  C.  Bowman, 
Duluth.  Minn.  (1,813,694.) 


Focke-Wulf  "Ente"  monoplane 
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Aircraft  structure.  Harold  J.  Pollard, 
Bristol,  England,  assignor  to  Bristol  Aero- 
plane Co.,  Ltd.,  same  place.  (1,813,814.) 

Flying  machine.  Vittorio  Isacco,  Paris, 
France.  (1,813,852.) 

Airplane  propeller.  Charles  H.  Gunn, 
San  Francisco,  Calif.,  assignor  to  Aircraft 
Specialties  Co.,  San  Mateo,  Calif.  (1,813,- 
877.) 

Take-off  and  landing  apparatus  for  air- 
planes. Herbert  J.  Breeze,  Chatsworth, 
Calif.  (1,813,986.) 

Aeroplane.  Willard  E.  Blain,  Van  Buren, 
Ark.  (1,814,115.) 

Parachute  construction.  Andrew  Johnson, 
Tacoma,  Wash.  (1,814.220.) 

Safety  device  for  aeroplanes.  Leon  M. 
Miyasaki,  Los  Angeles,  Calif.  (1,814,325.) 

Airplane  construction  and  method  there- 
for. John  B.  Jewett,  Jr.,  Newtown,  Ohio. 
(1,814,556.) 

Propeller.  Ferdinand  A.  Gill,  Chicago, 
111.  (1,814,595.) 

Aircraft  signaling  apparatus.  Manuel 
Castro,  Canton,  Ohio.  (1,814,786.) 

Safety  airplane.  Margaret  Cheetman, 
Youngstown,  Ohio.  (1,814,829.) 

Aeroplane.  Gust  Pappadakes,  Bronx,  N. 
Y.  (1,814,846.) 

Airship.  Joseph  J.  Hicks,  Los  Angeles, 
Calif.  (1,814.848.) 

Aerial  navigation  machine.  Charles  R. 
Miner,  San  Francisco,  Calif.,  assignor  to 
American  Airship  Corporation,  Wilmington. 
Del.  (1,814,948.) 

Aircraft.  Charles  H.  Ohlrich,  Philadel- 
phia, Pa.  (1,814,957.) 

Aircraft  landing  apparatus.  Pablo  V. 
Florido,  U.  S.  Navy.  (1,814,985.) 

Method  and  device  for  the  automatic 
starting  of  aeroplanes.   Raoul  Bernady,  Is- 


tres,  France.  (1,815,092.) 

Cabin  for  air  and  water  craft.  Samuel  E. 
Hitt,  Elyria,  Ohio.  (1,815,103.) 

Airplane  construction.  James  E.  Sperry, 
Gresham,  Neb.  (1,815,124.) 

Synchronous  running-gear  for  airplanes. 
Joseph  Blondin,  Los  Angeles,  Calif.  (1,815,- 
182.) 

Propeller.  Thomas  A.  Dicks,  Pittsburgh, 
Pa.,  assignor  to  Pittsburgh  Screw  &  Bolt 
Corporation,  same  place.  (1,815,191.) 

Propeller.  Thomas  A.  Dicks,  Pittsburgh, 
Pa.,  assignor  to  Pittsburgh  Screw  &  Bolt 
Corporation,  same  place.  (1,815,192.) 

Device  for  assisting  in  the  launching  and 
landing  of  aeroplanes.  Rudolf  Hamburger, 
New  York,  N.  Y.  (1,815,200.) 

Dirigible  flying  machine.  Joseph  B. 
Strauss,  Chicago,  111.  (1,815,338.) 

Aeroplane  machine.  Basil  Zaharoff,  Ja- 
maica, N.  Y.  (1,815,341.) 

Aeroplane  parachute.  Joseph  Chab,  Dor- 
chester, Neb.  (1,815,430.) 

Mail-carrying  aeroplane.  Roy  Fisher,  Los 
Angeles,  Calif.  (1,815,466.) 

Airfoil  lift  control.  John  R.  &  Gerhard 
H.  Albers,  Cherokee,  Iowa.  (1,815,489.) 

Aeroplane.  Carl  Stickley  and  Raymond 
L.  Robinson,  Davenport,  Iowa.  (1,815,597.) 

Aircraft.  Francis  A.  Bowling,  Gettys- 
burg, Pa.  (1,815,758.) 


NEW  PROPELLER 

A  NEW  airplane  propeller  which,  its 
inventors  believe,  will  more  than 
double  present  airplane  speeds  and  re- 
duce noises,  has  completed  its  wind  tun- 
nel tests  at  New  York  University  and 
will  shortly  be  introduced  to  the  air- 
plane market.  The  propeller,  the  inven- 
tion of  the  Portuguese,  Carlos  Gallo,  is 
of  radical  design  and  appearance.  It 
will  be  manufactured  in  this  country  by 
the  Gallo  Airplane  Propeller  Company, 
New  York  City. 

Viewed  from  the  front,  the  propeller 
presents  the  appearance  of  an  enlarged 
cone,  the  base  of  which  is  about  the  same 
size  as  the  diameter  of  the  plane's  en- 
gine. The  blades  are  short  and  stubby 
and  extend  at  a  sharp  angle  from  this 
conical  surface.  Their  width  coincides 
with  the  length  of  the  hub.  The  efficiency 
of  the  new  prop  is  claimed  by  the  in- 
ventors to  be  greater  than  that  of  con- 
ventional props  at  ordinary  speeds.  Its 
chief  effectiveness  lies  in  the  fact  that 
this  efficiency  is  maintained  at  speeds 
two  to  three  times  as  great  as  that  here- 
tofore practical  for  the  ordinary  engine, 
according  to  sponsors.  The  decrease  in 
diameter  decreases  by  three  times  the 
linear  distance  through  which  the  pro- 
peller tips  travel,  with  a  consequent  les- 
sening in  the  noise  created.  The  greater 
width  of  the  propeller  base  compensates 
for  the  decrease  in  length,  creating  a 
blade  area  approximately  eight  times  as 
great  as  that  of  the  conventional  blade. 

Flight  tests  are  scheduled  at  an  early 
date  at  Jamaica  Sea  Airport,  Long 
Island,  New  York. 
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TEXACO 


THE  Dallas  Aviation  School  and  Air  Col- 
lege, one  of  the  largest  in  the  southwest, 
uses  Texaco  Products  exclusively.  Student 
flyers  start  right  with  the  finest  in  fuels  and 
lubricants  at  this  school.  It  is  one  of  the  best 
equipped  and  most  successful  aviation  schools 
iu  the  United  States.  Fifteen  ships,  modern 
in  every  respect,  are  available  for  student  use 
with  complete  class-room  and  shop  facilities 
for  thorough  ground  training.  More  than  a 
million  dollars  worth  of  airplanes  are  housed 
at  the  Dallas  Aviation  School,  Love  Field, 
Dallas,  Texas,  every  night. 


Texaco  Aviation  Gasoline,  Texaco  Airplane 
Oils  and  Texaco  Marfak  Greases  are  furnished 
from  servicing  equipment  at  the  field.  These 
products,  here,  as  at  many  other  of  the  coun- 
try's foremost  flying  schools,  were  selected 
because  of  their  proved  excellence  in  per- 
formance, their  dependably  uniform  high 
quality  and  service.  The  Dallas  Aviation  School 
and  Love  Field  are  100  per  cent  Texaco. 

You  will  find  Texaco  Aviation  Products  at 
principal  airports  throughout  every  section 
of  the  country. 


THE  TEXAS   COMI>  \\1  , 
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TELEVISION  FOR  AIRPLANES 

The  Transmission  of  Images  Between  an  Air- 
plane and  the  Ground  (Note  sulla  trasmissione 
delle  immagini  dagli  aerei  alia  terra  e  viceversa, 
U.  Guerra.  L'Aerotecnica,  Vol.  II,  No.  5,  May, 
1921,  pp.  533-556,  8  figs. 

'TP  HE  advantages  of  a  television  connec- 

*  tion  between  airplanes  and  the  ground, 
for  both  military  and  commercial  purposes, 
are  discussed  and  the  basic  elements  neces- 
sary to  establish  a  reliable  television  con- 
nection for  aeronautical  use  are  explained. 
The  methods  of  synchronization  best  adapted 
for  television  communication  are  shown  with 
reference  to  two  special  methods  which  are 
thought  to  offer  remarkable  advantages  in 
regard  to  resistance,  efficiency  and  economy 
in  weight  and  volume. 

The  most  suitable  velocity  and  duration 
of  transmission  for  aeronautical  use  are 
taken  up  and  the  influence  of  atmospheric 
and  other  disturbances  on  communication  are 
considered.  The  requirements  of  apparatus 
for  airplanes  are  reviewed  and  a  device  is 
described  in  which  the  isochronism  between 
transmitter  and  receiver  is  eliminated.  The 
necessary  ranges  are  dealt  with  and  the 
possibility  of  using  short  waves  in  long-range 
communication  for  television  is  suggested. 

AERODYNAMICS 

Measurements  of  Downwash  Behind  a  Wing 
in  an  Interrupted  Flow  of  Air  (Abwindmessungen 
hinter  Tragfliigeln  mit  abgerissener  Stromung), 
E.  Petersohn.  Zeitschrift  fur  Flugtechnik  und 
Motorluftschiffahrt,  Vol.  22,  No.  10,  May  28, 
1931,  pp.  289-300,  32  figs. 

T  N  an  interrupted  flow  of  air,  the  varia- 
A  tions  in  velocity  behind  the  wings  of 
airplanes  are  very  large,  and  are  of  great 
importance  in  judging  the  stability  of  the 
airplane.  In  order  to  secure  data  on  the 
velocity  ratio  back  of  the  wing,  an  investiga- 
tion was  undertaken  at  the  Aerodynamic 
Research  Laboratories  at  Goettingen.  The 
experiments  described  were  carried  out  in  a 
small  1.2-meter  diameter  wind  tunnel.  For 
different  angles  of  attack  from  0  to  60  de- 
grees, the  static  and  total  pressures  were 
measured  behind  the  wings  along  different 
perpendiculars  (at  right  angles  to  the  direc- 
tion of  the  unobstructed  wind  and  to  the 
span  of  the  wing).  Wing  polars  are  shown 
for  the  usual  three-component  measurements. 

It  was  found  that  behind  the  wing  after 
the  burbling  point  there  occurred  a  power- 
fully impressed  wind  shield,  that  is,  a  de- 
crease in  the  total  and  velocity  pressures. 
The  location  of  these  wind  shields  deviated 
very  slightly  from  the  direction  of  the  unob- 
structed wind,  and  the  shields  seemed  to  be 
quite  independent  of  the  size  or  direction 
of  the  contour  of  the  wing. 

Flow  of  Air  Adjacent  to  the  Surface  of  a 
Rotating  Cylinder,  E.  G.  Richardson.  (British) 
Aeronautical  Research  Committee — Reports  and 
Memoranda  No.  1368  (Ae.  49S),  December,  1930, 
12  pp.,   18  figs. 

'X'HE  report  discusses  measurements  of 

*  the  average  velocity  and  the  amplitude 
of  velocity  fluctuation  close  to  the  surface 
of  a  rotating  cylinder  in  a  stream  in  two- 
dimensional  flow,  these  being  made  at  va- 
rious ratios  of  stream  to  peripheral  velocity. 
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The  results  shown  are  in  agreement  with  the 
classical  theory  of  the  Magnus  effect  outside 
the  boundary  layer,  provided  a  circulation 
equal  to  about  two-thirds  of  the  theoretical 
value  is  assumed. 

These  results  are  coordinated  with  meas- 
urements of  lift  and  drag  of  the  rotating 
cylinder  on  a  force  balance.  The  variation 
of  skin  friction  around  the  surface  is  com- 
pared with  the  variation  of  the  power  re- 
quired to  rotate  the  cylinder.  The  general 
results  are  in  agreement  with  a  modified 
form  of  the  circulation  hypothesis,  having 
regard  to  the  steep  gradient  of  velocity  in 
the  boundary  layer  around  the  cylinder. 

The  Drag  of  Circular  Cylinders  and  Spheres 
at  High  Values  of  Reynolds  Number,  A.  Page. 
(British)  Aeronautical  Research  Committee — Re- 
ports and  Memoranda  No.  1370  (Ae.  497),  May, 
1930,   6  pp.,  2  figs. 

O  ESULTS  of  experiments  made  recently 
to  measure  the  drag  of  a  circular  cylin- 
der of  large  diameter  (3  in.)  are  discussed. 
The  more  important  measurements  of  the 
drag  of  circular  cylinders  and  spheres  at 
high  values  of  Reynolds  number,  which  were 
obtained  in  England  and  other  countries,  are 
also  included. 

An  analysis  of  these  measurements  leads  to 
the  conclusion  that  the  flow  in  an  open-jet 
tunnel  of  the  Goettingen  type,  with  a  con- 
tracting mouth  and  with  the  honeycomb  at 
the  larger  end,  is  steadier  than  in  a  National 

Physical  Laboratory  type  of  tunnel.  The 
drag  coefficients  of  a  circular  cylinder  and 
of  a  sphere  appear  to  be  slowly  increasing  at 
the  highest  values  of  Reynolds  number  at- 
tained. 

WHEEL  BRAKES 

Tests  of  Airplane  Brakes  (Versuche  mit  Flug- 
zeugbremsen),  F.  Michael,  Zeitschift  fur  Flug- 
technik und  Motorluftschiffahrt,  Vol.  22,  Nos.  10 
and  11,  May  28  and  June  15,  1931,  pp.  302-312 
and  338-344,  40  figs.,  5  tables. 

THE  special  object  of  the  experiments  de- 
scribed  was  to  show  the  designer  of 
airplane  brakes  the  special  conditions  under 
which  the  brakes  have  to  operate  in  air- 
planes and  the  effect  of  brakes  as  a  new 
element  in  the  design  and  properties  of  air- 
planes. After  a  discussion  of  the  practica- 
bility, advantages,  and  disadvantages  of  dif- 
ferent brake  designs,  the  servo-operation  of 
the  inner  brake  shoe  is  considered  in  detail. 

Measurements  were  made  to  determine  the 
influence  of  landing-wheel  brakes  with  dif- 
ferent forms  of  tail  skid  and  the  decrease  in 
taxying  attainable,  the  retardation  of  the 
airplane  and  swaying  during  taxying,  the 
brake  mounted  and  the  influence  of  the 
surface  of  the  ground  upon  the  possible 
operation  of  the  brake,  and  finally  the  action 
with  different  brake  linings  under  the 
various  operating  conditions. 

The  author  points  out  the  difficulties  in 
designing  brakes  for  the  popular  type  of 
airplane  wheel  which  uses  very  low  air 
pressure    in   the   rims    and   requires  very 


much  smaller  wheel  body,  thus  limiting  the 
available  surface  for  brakes  and  the  con- 
duction of  heat. 

Report  of  the  Deutschen  Versuchsanstalt 
fiir  Luftfahrt. 

SEAPLANE  FLOATS 

Floats  and  Float  Tests  (Uber  Schwimmer  und 
Schwimmerversuche),  F.  Seewald.  ZeitScrift  fiir 
Flugtechnik  und  Motorluftschiffahrt.  Vol.  22,  No.  9, 
May  15,  1931,  pp.  265-276,  10  figs. 

QUESTIONS  regarding  the  drag  of 
seaplane  floats  and  the  impact  in  take- 
off and  landing  in  the  sea  are  answered  and 
the  results  of  work  undertaken  by  the 
Deutschen  Versuchsantalt  fiir  Luftfahrt  are 
discussed.  Determining  the  drag  of  floats 
in  taffe-offs  by  means  of  model  tests  is  de- 
scribed. The  dependence  of  drag  upon  the 
trimming  angle,  that  is  the  moment  about 
the  lateral  axis,  is  shown  and  a  general 
opinion  is  expressed  regarding  the  effect  of 
the  attitude  of  the  plane  upon  the  drag  and 
moment. 

Deductions  for  the  design  of  seaplanes  and 
model. tests  are  given  and  the  possibility  of 
making  float  tests  available  for  all  types  is 
taken  up.  The  impact  produced  by  a  thick 
float  is  determined.  The  influence  of  elas- 
ticity, keeling,  and  the  sea  upon  the  impact  is 
discussed  and  measurements  of  the  percus- 
sion force  made  in  the  sea  are  given. 

AIRPLANE  BRAKES 

Aeroplane  Braking  Systems,  R.  Waring-Brown. 
Aircraft  Engineering,  Vol.  3,  Nos.  28  and  29,  June 
and  July,  1931,  pp.  139-140  and  157-161,  30  figs. 

A  COMPREHENSIVE  survey  of  the 
**  problem  of  fitting  wheel  brakes  and  the 
types  in  use  at  present  is  given  by  the 
Technical  Sales  Manager  of  the  Bendix- 
Perrot  Brake  company.  After  taking  up 
the  subjects  of  position  of  wheels,  design  of 
undercarriages,  transmission  of  brake  torque, 
head  resistance,  various  methods  of  brake 
control,  the  author  determines  the  formulas 
for  calculating  brake  diameters  and  gives 
values  for  different  wheel  sizes  and  aircraft 
weights  as  produced  by  leading  manufac- 
turers. He  also  deals  with  the  design  of 
wheels  and  tires  and  covers  internal  friction, 
independent  wheel  operation,  and  pneumatic 
brakes. 

STRUT  PROFILES 

Contribution  to  the  Theory  and  Testing  of  Strut 
Profiles  (Prispevek  K  Teorii  Zkouskam  Vzperovych 
Profilu),  V.  Smolar.  Zpravy  Vojenskeho  Latecke- 
ho  Ustavu  Studijniho  V  praze,  (Report  of  Military 
Institute  of  Aeronautical  Research  at  Prague), 
Vol.  5,  No.  16,  1931,  pp.  1-37,  28  figs.,  6  tables. 
Written  in  Czechoslovakian  with  abstract  in  French. 

'  I  '  HE  author  selects  the  method  of  trans- 
•*■  formation  to  conform  to  an  ellipse  in 
theoretically  determining  profiles  for  struts, 
stating  that  this  method  has  the  advantage 
of  rendering  possible  a  solution  of  dis- 
symetrical  flow,  a  problem  which  cannot  be 
solved  by  the  Rankins  method.  Flow  around 
an  empirical  U.  S.  A.  Navy  No.  2  strut  was 
found.  The  object  of  the  tests  described  was 
to  verify  experimentally  for  these  profiles 
the  principles  of  the  calculation  of  the  aero- 
dynamic resistance  due  to  the  work  of  fric- 
(Continued  on  following  pacic^ 


For  small  plane 
or  transport  system 


. . .  turn  to  Western  Electric 
for  your  Radio  Equipment 

From  a  weather  and  beacon  receiver  for  the  itinerant  plane  to  a  complete 
communication  system  for  an  airline,  Western  Electric  has  the  right  equip- 
ment. Radio  telephone  receivers  and  transmitters  for  light  planes,  transport 
planes,  airports,  airway  ground  stations — all  tested  and  proved  under  exacting 
service  conditions.  Profit  by  the  experience  of  airlines  whose  Western  Electric 
equipped  planes  fly  more  than  2,700,000  miles  a  month!  For  details,  address 
Western  Electric  Company,  Dept.  261  AD,  195  Broadway,  New  York. 

Western  Electric 

Aviation  Communication  Systems 


MADE  BY  THE  MAKERS 


OF  BELL  TELEPHONES 


*Northem  Electric  in  Canada 


Western  Electric  —  standard  equip- 
ment on  all  the  airways  shown 
above  —  helps  to  maintain  reliable, 
on-time  service,  to  build  confidence  I 
These  routes  are  operated  by 

AMERICAN  AIRWAYS 
Colonial  Division 
Universal  Division 
Southern  Division 
Embry- Riddle  Division 
UNITED  AIRLINES,  INC. 
Boeing  Air  Transport 
Pacific  Air  Transport 
Varney  Air  Lines 
National  Air  Transport 
TRANSCONTINENTAL  & 

WESTERN  AIR 
WESTERN  AIR  EXPRESS 
NATIONAL  PARKS  AIRWAYS 
NORTHWEST  AIRWAYS 
PENNSYLVANIA  AIR  LINES 
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(Continued  jrom  preceding  page) 
tion  of  the  air  determined  for  theoretical 
speeds  over  the  profiles.  The  tests  were 
carried  out  in  the  wind  tunnel  of  the  Military 
Institute  of  Aeronautical  Research  at 
Prague,  on  various  models  with  the  same 
profile  but  differing  in  size  and  material, 
in  order  to  obtain  a  large  range  of  Reynolds 
numbers  and  the  effect  of  friction  on  the 
surface.  Results  are  compared  with  those 
obtained  by  the  N.  A.  C.  A.  on  the  same 
profile. 

It  was  proved  that  the  drag  coefficient 
of  the  empirical  profile  calculated  from  the 
work  of  friction  of  the  air  on  the  surface 
(at  the  boundary  layer)  of  the  strut  is  in 
accord  with  the  average  coefficient  determ- 
ined by  the  tests.  The  results  showed  the 
practical  value  of  the  profiles  employed. 
Tests  of  models  of  the  same  form  in  plaster 
and  in  wood  proved  the  practical  agreement 
of  the  two  methods  of  making  models  from 
the  point  of  view  of  surface  friction. 

EUROPEAN  NIGHT  AIR  MAIL 

Night  Air  Mail,  C.  Florman.  Royal  Aeronautical 
Society  Journal,  Vol.  3S,  No.  246,  June,  1931, 
pp.   460-480   and    (discussion)    pp.   481-488,   8  figs. 

PRESENT  night  air  mail  traffic  in  Eu- 
rope and  its  organization  are  discussed 
by  the  Managing  Director  of  the  A.  B.  Aero- 
transport,  Stockholm,  and  compared  with 
night  air  mail  service  in  the  United  States. 
In  regard  to  the  future,  the  problem  of  estab- 
lishing and  enlarging  a  night  air  mail  sys- 
tem which,  with  smallest  number  of  miles 
flown,  gives  the  best  economic  and  practical 
results,  is  considered.  The  author  gives  his 
opinions  in  regard  to  the  best  type  of  instru- 
ments for  blind  flying,  lighting  arrangements 
for  night  landing,  intermediate  landing 
grounds,  the  design,  construction,  and  loca- 
tion of  beacons,  crew,  wireless,  meteorolog- 
ical service,  and  the  most  suitable  type  of 
airplane  for  reliable  night  service. 

LONGITUDINAL  STABILITY 

Quantitative  Measurements  of  the  Longitudinal 
Control  and  Stability  of  the  Bristol  Fighter  When 
Stalled,  with  Reference  to  Stalled  Landings,  E.  T. 
Jones  and  R.  P.  Alston.  (British)  Aeronautical 
Research  Committee — Reports  and  Memoranda  No. 
1367   (Ae.  494),   September,   1930,   8  pp.,   13  figs. 

TP  HE  degree  of  longtudinal  control  and 
*■  stability  at  high  incidence  was  found 
for  a  Bristol  Fighter  airplane  in  the  de- 
scribed tests,  which  were  made  to  obtain 
data  relevant  to  landing  from  stalled  glides. 
A  unique  trimming  curve  was  secured  for 
a  definite  center  of  gravity  position  up  to 
the  highest  incidence  that  could  be  main- 
tained and  there  was  no  evidence  of  failure 
of  the  elevator  control. 

It  was  concluded  that  the  power  of  the 
longitudinal  control  up  to  the  highest  inci- 
dence was  adequate  to  neutralize  the  max- 
imum rate  of  pitch  obtained  during  bumpy 
atmospheric  conditions.  Small  incidence 
changes  beyond  stalling  incidence  could  be 
effected  fairly  quickly,  but  to  change  from 
a  fully  stalled  to  a  slightly  unstalled  glide 
(24  to  16.5  degrees)  took  about  30  seconds, 
and  the  aircraft  lost  about  500  feet  before 
the  motion  became  steady  at  the  new  in- 
cidence. 

It  was  suggested  that  a  visual  angle  indi- 
cator graduated  in  feet  per  second  would 


enable  a  pilot  to  fly  steadily  in  the  stalled 
state  at  a  desired  rate  of  descent.  A  good 
degree  of  longitudinal  stability  was  shown 
at  all  incidences  beyond  the  peak  of  the  lift 
curve.  It  was  found  that  stalled  glides 
could  be  made  right  down  to  the  ground 
in  fairly  calm  atmospheric  conditions  and 
that  a  safe  landing  could  be  made  provided 
the  undercarriage  and  tail  skid  were  suffi- 
ciently robust  to  withstand  a  vertical  veloc- 
itiy  of  10  per  cent  above  the  mean  fully 
stalled  rate  of  descent. 


GASOLINE-ALCOHOL  FUELS 

Adaptation  of  a  Gasoline-Alcohol  Fuel  to  a  Lor- 
rain-Dietrich  450-hp.  Engine  (Badania  nad  zasto- 
sowaniem  mieszanki  a'koholowej  do  silnika  Lor- 
raine-Dietrich 450  KM),  F.  Peter,  S.  Olszewski, 
J.  Dziewonski.  and  H.  Krasinski..  (Institute  of 
Aeronautical  Research  at  Warsaw.)  Instytut  Badan 
Technicznych  Lotnictwa,  Bulletin  No.  6,  1931,  pp. 
33-74.  14  figs.,  9  tables.  Written  in  Polish  and 
French. 

'  |  "  HE  experiment  described  were  under - 
*■  taken  by  the  Institute  of  Aeronautical 
Research  at  Warsaw  to  find  an  airplane- 
engine  fuel  which  may  be  produced  in  large 
quantities  in  Poland.  Laboratory  tests  on 
liquid  fuels,  especially  with  regard  to  de- 
tonation, were  carried  out  on  a  special  E-35 
engine  of  H.  R.  Ricardo's  with  a  variable 
compression  ratio,  being  coupled  to  an  elec- 
tric dynamometer.  Tests  were  also  made 
on  a  450-hp.  Lorraine-Dietrich  engine  (this 
being  the  type  most  commonly  employed  in 
Poland)  both  on  a  Heenan-Froude  test  bed 
and  on  an  airplane  during  flight.  Tests  were 
conducted  on  the  dilution  of  lubricating  oil 
by  alcoholized  fuels  and  their  physical  and 
chemical  properties. 

It  was  found  that  the  addition  of  alcohol 
to  fuel  aided  the  operation  of  the  engine, 
reducing  the  temperature  of  combustion  and 
smoothing  out  the  explosion.  The  results 
of  the  experiments  appear  to  confirm  the 
supposition  that  the  life  of  the  engine  will 
be  extended  by  the  use  of  an  alcoholized 
fuel.  Without  certain  mechanical  modifica- 
tions such  as  increasing  the  compression 
ratio  and  assuring  a  better  preheating  of 
the  carburetor,  or  without  regulating  the 
carburetor  to  increase  the  fuel  consumption, 
it  was  not  considered  prudent  to  add  more 
than  15  per  cent  alcohol  to  the  fuel  for 
the  Lorraine-Dietrich  engine.  This  85/15 
fuel  mixture  was  employed  in  aviation  with 
advantage  to  the  engines ;  its  use  did  not 
require  any  mechanical  modifications  or  reg- 
ulation, and  the  range  of  the  airplane  using 
it  remained  the  same.  At  short  notice,  the 
Polish  airway,  Lot,  started  employing  this 
fuel  mixture  early  in  1931. 

SCHNEIDER  TROPHY  ENGINE 

A  1929  Schneider  Trophy  Engine — The  1600-Hp. 
Hisnano-Suiza  (Un  moteur  de  Coupe  Schneider 
1929:  !e  1600  Hp  Hispano-Suiza).  L' Aeronautique, 
Vol.  13,  No.  146,  July,  1931,  pp.  238-241,  15  figs. 

CONSTRUCTION  details  of  the  1929 
^  racing  engine,  Model  18R,  which  was 
made  by  the  Hispano-Suiza  company  are 
given  and  compared  with  those  of  the  18  Sb 
and  18  Sbr  1000-hp.  engines.  No  facts  are 
given,  however,  concerning  the  construction 
of  the  new  model  for  the  1931  Schneider 
Trophy  Contest. 

There  are  four  crankcases  of  Elektron, 
one  upper,  one  lower  and  one  in  the  front 
and  in  the  rear.    The  cylinders  are  arranged 


in  V's  with  80-degree  angles  between.  A 
forced  circulation  of  air  is  provided  in  the 
body  around  the  bearing,  which  allows  a  re- 
duction of  the  required  bearing  area  and  a 
decrease  in  the  length  of  the  engine.  Ar- 
rangements for  a  Farman  reduction  gear  in 
the  front  crankcase  on  Bernard  and  Nieuport 
seaplanes  are  shown.  The  one-piece  crank- 
shaft has  seven  bearings.  The  bore  and 
stroke  are,  respectively,  150  and  170  milli- 
meters. The  Model  18R  has  a  compression 
ratio  of  10,  due  to  the  special  form  of 
piston  employed,  while  the  18  Sb  has  a 
compression  ratio  of  6.2. 

DETONATION 

Detonation,  Mineral  Lubricating  Oils  and  Blend- 
ed Fuels.  R.  O.  King  and  R.  Moss.  (British) 
Aeronautical  Research  Committee — Reports  and 
Memoranda  No.  1362  (E.  44),  July,  1930,  11  pp., 
8  figs. 

HP  HE  experiments  reported  are  a  continu- 
A  ation  of  previous  tests  described  in  Re- 
ports and  Memoranda  No.  1318  which  showed 
that  the  high  anti-knock  value  given  to 
fuels  by  the  addition  of  benzole  or  metallic 
dope  was  generally  diminished  when  lubri- 
cating oil  was  distributed  throughout  the 
fuel-air  mixture  during  combustion.  The 
present  experimental  work  was  undertaken 
to  ascertain  the  effect  on  detonation  of 
typical  basic  varieties  of  mineral  oils  and 
to  investigate  the  difference  in  oil  effect  on 
plain  and  doped  fuels.  The  fuels  used  were 
aviation  gasoline  plus  benzol  or  lead  dope, 
and  a  series  of  blends  made  up  with  varying 
proportions  of  paraffins,  naphthenes,  and 
aromatics.  Numerous  combinations  of  oils 
and  fuels  were  tested  with  induction  tem- 
peratures from  normal  to  90  degrees  Centi- 
grade. 

AERODYNAMICS 

Research  on  an  Airplane  with  Variable  Wing 
Area  ( Untersuchungen  iiber  Flugzeuge  mit  veian- 
derhch  Flachen),  W.  Schmeidler.  Zeitschrif.t  fur 
Flugtechnik  und  Motorluftschiffahrt,  Vol  22,  No. 
11.  June  15,  19"t,  pp.  325-329,  3  fig. 

T>  ESEARCH  undertaken  at  the  Breslau 
Technical  High  School  on  an  airplane 
designed  by  the  author  is  described.  The 
plane  was  constructed  with  a  section  in  the 
upper  wing  which  could  be  pushed  back,  in- 
creasing the  wing  surface,  raising  the  cam- 
ber, and  varying  the  profile  in  a  direction 
which  is  advantageous  for  take-off  and  land- 
ing. The  research  was  carried  out  on  the 
lift  distribution  over  the  width  of  the  wing 
area  and  could  not  be  made  according  to  any 
known  rules. 

The  results  of  flight  tests  are  compared 
with  those  of  the  wind  tunnel  experiments. 
It  was  found  that  besides  the  usual  hori- 
zontal vortex  bands  back  of  the  trailing  edge 
of  the  wing,  two  vertical  vortex  bands  arose. 

AIPLANE  FUELS 

The  Question  of  Fuel  Quality,  F.  R.  Banks. 
Aircraft  Engineering,  Vol.  3,  No.  29,  July,  1931. 
pp.  168-170.  3  figs. 

T  N  this  survey  of  the  fuel  problem,  the 
*■  Technical  Representatives  in  Europe  for 
the  Ethyl  Export  Corporation  pleads  for 
fuel  to  be  treated  as  a  "material"  with  as 
rigid  specifications  as  construction  materials 
and  suggests  that  the  engine  should  be  de- 
signed for  the  fuel.  He  deals  exhaustively 
with  the  use  of  tetraethyl  lead  in  gasoline. 
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A  SURE  CURE 

FOR 
RE-IGNITION, 
OR  SOOTING  OF 
SPARK  PLUGS 


The  AC  heat  range  system  puts  in  your 
hands  a  simple,  scientific  basis  for  correcting 
spark  plug  troubles.  It  shows  you  how  to 
select  the  most  efficient  spark  plug  for  every 
type  of  service — plugs  that  will  not  soot  or 
foul  when  you  make  short  hops  or  fly  at 
half  throttle  much  of  the  time,  or  that  will 
not  cause  pre-ignition  when  you  make  long 
flights  at  full  throttle. 

This  system  for  fitting  spark  plugs  to  indi- 
vidual flying  requirements  employs  AC  Miko 
spark  plugs  in  seven  gradations  of  insulator 
length.  When  you  find  indications  that  a 
plug  has  been  running  too  hot,  you  merely 
change  to  a  plug  with  shorter  insulation  ex- 
posed to  the  combustion  temperature.  Like- 
wise, you  choose  a  plug  with  more  exposed 
insulation  when  your  plugs  have  not  been 
running  hot  enough  to  keep  themselves  clean. 
The  method  is  simple,  the  results  are  certain. 

Ask  your  AC  representative  or  jobber's 
salesman,  or  write  direct  to  the  factory,  for 
the  new  AC  heat  range  specification  charts, 
covering  all  aircraft  engines. 

AC   SPARK   PLUG  COMPANY 
FLINT,  MICHIGAN 


APPLY  THE  AC 
HEAT  RANGE  SYSTEM 
AND  FIT  EACH 
SPARK  PLUG  TO 
ITS  JOB 

AC  MIKO  SPARK  PLUGS 
ARE  AVAILABLE 
IN  7  INSULATOR  LENGTHS 
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THE  SIKORSKY  S-40  AMPHIBION 


THE  new  Sikorsky  S-40,  the  largest 
airplane  ever  built  in  America  and 
the  largest  amphibion  in  the  world, 
was  first  test  flown  on  Long  Island 
Sound  at  Bridgeport,  Conn.,  August  7. 
Since  then  the  big  amphibion  has  been 
undergoing  a  series  of  rigid  tests  on 
land,  water  and  in  the  air.  its  perform- 
ance has  been  pronounced  satisfactory 
and  Igor  Sikorsky,  the  designer,  on  the 
basis  of  his  achievements  in  this  ship, 
declares  that  he  can  build  flying  boats 
twice  as  large — up  to  75,000  pounds  or 
more — and  make  them  fly  successfully. 

The  size  of  the  S-40  is  impressive.  It 
can  carry  45  people  and  a  ton  of  mail 
and  baggage;  it  is  24  feet  high,  has  a 
wing  span  of  114  feet  and  an  overall 
length  of  76  feet,  eight  inches ;  its  gross 
weight  is  34,000  pounds,  or  17  tons. 

This  huge  structure  of  steel  and  dura- 
lumin can  take  off  in  20  seconds  and  fly 
at  130  miles  per  hour  or  better.  Four 
Pratt  &  Whitney  Hornet  engines  give  it 
2,300  horsepower,  more  power  than  the 
average  railway  locomotive.  It  has  a 
fuel  load  capacity  of  6,830  pounds,  which 
alone  is  more  than  the  weight  of  some 
trimotor  transports  now  in  service. 

The  interior  of  the  cabin  is  built  like 
a  Pullman  car.  It  is  18  inches  wider 
than  a  Pullman,  with  compartments,  wide 
aisles,  eight-foot  ceilings  and  large  win- 
dows which  give  an  unobstructed  view 
of  the  ground.  There  are  three  chair 
compartments,  a  buffet,  smoking  room, 
ladies'  lounge,  baggage  and  mail  com- 
partments and  crew's  quarters.  The  ship 
is  large  enough  to  afford  most  of  the 
travel  comforts  available  on  land  and 
water. 

A  crew  of  five  men — a  pilot,  co-pilot, 
engineer,  radio  operator  and  steward- 
will  be  carried.  The  number  of  passen- 
gers that  can  be  accommodated  will  de- 
pend on  the  route.  With  a  full  fuel  load, 
the  range  is  about  1,000  miles. 

The  S-40  is  the  first  of  two  planes 
built  to  order  for  the  Pan-American  Air- 
ways. The  second  is  under  construction 
at  the  Bridgeport  plant  of  the  Sikorsky 


Aviation  Corporation  and  is  more  than 
half  completed. 

About  three  years  ago  the  Pan-Ameri- 
can company,  which  operates  interna- 
tional airlines  connecting  North  and 
South  America,  saw  that  it  would  re- 
quire improved  equipment  to  meet  future 
expansion.  One  of  the  most  important 
links  in  the  Pan-American  chain  is  the 
direct  over-water  line  from  Miami  to 
Panama,  a  route  of  1,350  miles  with  a 
halfway  stop  at  Jamaica. 

Aircraft  manufacturers  were  invited  to 
submit  designs  for  a  ship  that  would  be 
large  enough  and  seaworthy  enough  to 
operate  over  what  is  practically  an  ocean 
route.  The  Sikorsky  design,  a  develop- 
ment of  the  well-known  S-38  type  am- 
phibion, was  approved.  Engineers  of  the 
airway  company,  including  Col.  Charles 
A.  Lindbergh,  its  technical  adviser,  con- 
ferred with  Mr.  Sikorsky  and  the  S-40 
was  conceived  on  paper  in  1928  in  vir- 
tually the  same  form  as  it  exists  today. 

There  were,  however,  a  number  of  de- 
tails to  be  worked  out  and  problems  pre- 
sented themselves  which  only  patient  re- 
search could  resolve.  In  the  first  place, 
the  S-40,  while  a  lineal  descendant,  is 
not  the  immediate  offspring  of  the  S-38. 
It  is  rather  the  latter's  great-grandchild. 
The  intermediate  predecessors  of  the 
S-40  existed  only  in  theory,  but  they  had 
to  be  designed,  modeled,  calculated  and 
tested  with  as  much  care  as  if  they 
actually  were  to  be  built. 

This  made  double  work  for  the  engi- 
neering staff.  Drawings  and  blueprints, 
wind  tunnel  work,  boat  models  and  pon- 
toons of  planes  that  were  never  built  and 
that  were  never  intended  to  be  built, 
bridged  the  gap  between  an  eight-ton 
ship  and  a  17-ton  ship.  Actual  construc- 
tion of  the  S-40  did  not  begin  until  De- 
cember, 1929. 

One  of  the  most  delicate  problems  was 
the  arrangement  of  the  engines  in  rela- 
tion to  the  wing  and  boat — whether  they 
should  be  in  tandem  or  abreast  (as  they 
are),  or  above  or  below  the  wing.  Models 
were  made  and  tested  in  the  wind  tunnel 


for  air  resistance.  More  than  300  hours 
were  spent  in  wind  tunnel  tests.  In 
April,  1929,  Mr.  Sikorsky  made  the  first 
water  tests  with  models  of  the  hull, 
using  the  basin  at  the  Washington  Navy 
Yard  and  later  the  Housatonic  River  at 
Stratford,  Conn. 

A  boom  was  rigged  to  a  speed  boat 
and  models  six  feet  long  were  towed  over 
the  surface  of  the  Housatonic  at  30  miles 
an  hour.  Instruments  recorded  their  per- 
formance. The  present  hull  of  the  S-40 
is  a  compromise  combining  the  best  air 
and  water  qualities  of  a  score  of  models. 
Tests  made  last  month  in  comparatively 
rough  water  on  the  Sound  showed  the 
finished  hull  to  be  as  steady  as  a  steam 
yacht,  Mr.  Sikorsky  said.  It  has  a  dis- 
placement of  219,500  pounds  and  a  draft 
of  about  three  feet.  It  can  land  safely 
in  six  to  eight  feet  of  water.  The  land- 
ing speed  in  early  tests  was  60  miles  per 
hour,  about  five  miles  per  hour  better 
than  the  designer's  estimate. 

The  retractable  landing  wheels  pre- 
sented another  problem.  They  are  much 
the  largest  wheels  of  this  type  ever  con- 
structed. The  tires  were  made  to  order 
and  are  58  inches  high  by  14  inches  in 
diameter.  Mr.  Sikorsky  .believes  the  S-40 
approaches  the  maximum  limit  in  am- 
phibion gear  and  doubts  whether  larger 
amphibions  will  be  built.  It  is  Mr.  Si- 
korsky's opinion  that  larger  ships  will 
be  operated  entirely  on  water. 

The  landing  gear  weighs  1,700  pounds 
and  is  designed  to  withstand  a  total  load 
of  153,000  pounds.  Theoretical  maximum 
load  of  the  ship  is  58,000  pounds.  Either 
one  of  the  wheels,  therefore,  is  strong 
enough  to  support  more  than  the  maxi- 
mum total  weight. 

One  mile  of  wire,  for  controls,  elec- 
tric current,  radio,  and  338,666  rivets 
were  used  in  the  plane.  There  were  18,- 
600  separate  parts  in  the  wing,  a  stand- 
ard Sikorsky  type  of  metal  ribs  with  fab- 
ric covering.  The  weight  of  each  aileron 
is  53  pounds.  Under  static  tests  they 
withstood  a  pressure  of  945  pounds,  or 
15  pounds  to  the  square  foot,  without 


The  Sikorskv  S-40  contrasted  with  the  single-eneined  amphibion 
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strain.  That  is  a'jout  six  times  the  pres- 
sure they  will  sustain  under  the  most 
violent  flight  conditions. 

Pan-American  Airways  will  use  the 
ship  as  a  flying  boat  rather  than  an 
amphibion  after  it  is  put  into  regular 
scheduled  operation.  The  landing  gear 
will  be  carried,  however,  as  an  addi- 
tional safety  factor,  since  about  50  miles 
of  the  Miami-Panama  route  is  over  the 
island  of  Suba. 

The  interior  decoration  and  furnish- 
ings of  the  S-40  are  being  completed. 
Upholstery  is  blue  and  orange  and  the 
drapes  are  of  heavy  rope  and  gray  silk. 
The  walls  are  finished  with  walnut 
panels.  Five  hundred  square  feet  of 
sound-proofing  material,  half  an  inch 
thick,  sheathes  the  cabin  and  reduces 
noise  to  a  minimum.  Even  without 
soundproofing  the  ship  is  comparatively 
quiet,  as  the  motor  nacelles  are  above 
and  well  removed  from  the  hull. 

Many  small  conveniences,  such  as 
reading  lights,  ash  trays,  cigarette 
lighters,  writing  tables,  chess,  checker 
and  backgammon  boards,  card  tables, 
etc.,  have  been  provided  in  the  S-40. 
The  steward's  pantry  aft  contains  an 
electric  stove  and  refrigerator;  hot  meals 
and  cold  drinks  can  be  served  in  flight. 
A  call  system  with  a  button  at  each  chair 
connects  with  the  pantr"  In  the  stqjfj 
will  be  emergency 


plane,  if  necessary,  can  exist  on  the  sea 
for  an  indefinite  period  inasmuch  as  six 
life-saving  rafts,  equipped  with  emer- 
gency rations,  will  be  carried. 

From  the  exterior  the  ship  can  be 
easily  identified  because  of  its  size  and 
unique  Sikorsky  outrigger  design.  It 
will  be  finished  in  silver  with  navy  blue 
struts,  silver  wing  and  tail,  and  yellow 
stripe  on  the  top  surface  of  the  wing. 

Specifications 

Overall  length   76  feet,  8  inches 

Overall  height,  on  wheels .  .23  feet,  10  inches 

Overall  span   114  feet 

Wing  chord   192  inches 

Wing  area,  including  struts.  ...  187S  sq.  feet 

Dihedral   l.S  degrees 

Incidence   2.5  degrees 

tU*  „.  ,ntv.  fully  equipped  21,500  lbs. 

 34,000  lbs. 


Weight  per  square  foot  18.2  pounds 

Weight  per  horsepower  14.8  pounds 

Gasoline  capacity,  wing  tanks ....  540  gallons 
Gasoline  capacity,  float  tanks ....  500  gallons 

Total  gas  capacity  1040  gallons 

Wheel  tread   17  feet,  1  inch 

Length  of  hull  58  feet 

Beam  of  hull  10  feet,  5  inches 

Height  of  propellers  above  water  line.. 7  ft. 

Propeller  diameter   10  feet,  6  inches 

Performance 

Range  with  24  passengers  935  miles 

Range  with  40  passengers  500  miles 

High  speed  at  1950  r.p.m  130  m.p.h. 

High  Speed  on  3  engines  110  m.p.h. 

Cruising  speed  at  1700  r.p.m. .  .1 10-115  m.p.h. 

Initial  climb,  per  minute  712  feet 

Landing  speed  65  miles  per  hour 

Ceiling   13,000  feet 

Ceiling  on  3  engines  6,600  feet 

Take-off,  land,  full  load  20  seconds 

Take-off,  water,  full  load  25  seconds 


-i      NEW  FILTER  FOR 
GASOLINE 

THE  Army  Air  Corps  has  developed 
a  gasoline-purifying  device  which 
removes  the  water  content  in  gasoline  in 
a  simple  manner,  obviating  the  tedious 
practice  of  straining  the  fuel  through 
chamois  skin. 

*  The  device,  which  was  invented  by 
Master   Sergeant  David   Samiran,  has 
been   thoroughly   tested   and   has  been 
pronounced  satisfactory. 
J  The  operating  principle  of  the  inven- 

tion   takes    advantage    of    the  natural 
tendency    of    water    and    gasoline  to 
separate,   due  to   difference   in  specific 
gravity.    This  separation  is  facilitated  by 
the  special  design  of  the  interior  of  the 
fluid  chamber  which  directs  the  liquid 
I       flow  so  that  the  water  is  delivered  to 
:      the  bottom  with  a  minimum  of  turbulence, 
/       while  the  gasoline  is  drawn  off  through 
1      an  outlet  at  the  top  after  passing  through 
\     an  efficient  sediment  screen.     The  ac- 
•     cumulated    water    is    discharged  auto- 
/    matically  by  the  operation  of  a  simple 
float  valve  mechanism  operating  on  the 
principle  of  "differential  buoyancy."  Only 
\  one  moving  part  is  employed.  The  re- 
sulting simplicity  permits  interchange- 
ability  of  many  parts  of  the  various 
models.  The  size  of  the  segregator  re- 
quired for  any  specific  purpose  is  de- 
termined from  the  volume  and  rate  of 
liquid  flow  called  for. 

Models  have  been  produced  for  installa- 
tion on  gasoline  delivery  tank-trucks,  in 
storage  systems  and  fuel  systems  of  air- 
craft. 
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APPROVED  TYPE  COMMERCIAL  AIRPLANES  NOW  IN  PRODUCTION 


S  pecifications :  Span,  upper  wing,  25  feet 
10  inches ;  lower  wing,  25  feet  10  inches. 
Length  overall,  19  feet  2  inches.  Height 
overall,  7  feet  5  inches.  Wing  area  (includ- 
ing ailerons),  178  square  feet.  (Models  A2- 
60  and  A2-100,  respectively.)  LeBlond  65 
horsepower ;  Kinner  K-5  of  100  horsepower. 
Weights  empty,  810;  1,002  pounds.  Useful 


Specifications:  Models  15C,  15N,  and  15D, 
respectively.  Spans,  43  feet  3  inches.  Lengths 
overall,  27  feet  6  inches.  Heights  overall,  8 
feet  10  inches.  Wing  areas  (including  ail- 
erons), 280  square  feet.  Power  loading, 
16.7;  15.2;  13.3  pounds  per  horsepower. 

15C  powered  with  Challenger  185  horse- 
power engine ;  15N,  Kinner  210-horsepower ; 


/'  1 

L  \ 

y 
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S  pecifications :  Span  of  wing,  26  feet. 
Rotor  diameter,  41  feet.  Length  overall, 
(not  including  rotors),  19  feet  9  inches. 
Height  overall,  12  feet  3  inches.  Wing 
chord,  54  inches.  Rotor  chord,  (outer), 
23  inches;  (inner),  13  inches.  Span  of 
elevator  plane,  13  feet  10  inches.  Tread 
of  wheels,  12  feet.   Diameter  of  propeller, 


ARROW 

SPORT  A2-60  AND  A2-I00 

Arrow   Aircraft  and   Motors  Corporation 
Lincoln,  Nebraska 

loads,  300;  480  pounds.  Gross  weights, 
1,270;  1,650  pounds. 

Performance:  High  speeds,  95;  105  miles 
per  hour.  Cruising  speeds,  75 ;  90  miles  per 
hour.  Landing  speeds,  25-30;  42  miles  per 
hour.  Climb,  first  minute,  800;  1,100  feet. 
Service  ceilings,  14,000  feet;  16,000.  Gaso- 
line capacities,  16;  22  gallons.  Model  A2-100 
climbs  to  8,500  feet  in  10  minutes  and  has 
a  radius  of  3.5  hours.  (Figures  for  Model 
A2-60  obtained  in  flight  test  at  Havelock, 
Neb.,  with  full  load.) 

The  fuselage  framework  is  constructed  of 
seamless  steel  tubing,  U.  S.  A.,  True  Warren 
truss  system  is  used.  The  wings  are  full 
cantilever  with  a  framework  constructed  of 
box  spars  with  spruce  flanges  and  spacer 
blocks,  two-ply  diagonal  mahogany  webbing. 
The  ribs  are  spruce  throughout  with  three- 
ply  mahogany  gusset  plates.  Drag  wires  are 
14  gauge  hard  steel.  Fittings  are  1025  steel. 
The  framework  of  the  ailerons  and  tail  sur- 
faces is  constructed  of  seamless  steel  tubing. 


The  landing  gear  is  of  the  split-axle  type 
with  chrome-molybdenum  framework,  and  is 
equipped  with  rubber  shock  cords,  Hayes 
wire  wheels,  Firestone  or  Goodyear  tires 
and  tubes.  As  standard  equipment  a  Hartzell 
wood  propeller  is  supplied. 

Seating  arrangement  is  side  by  side  for 
two  passengers. 


CURTISS-WRIGHT 

SEDAN 

Curtiss-Wright  Airplane  Co. 
Wichita,  Kansas 


15D,   Whirlwind  240-horsepower.  Weight 
empty,  1,975;  1,965;  1,195  - 
loads,  1,138;   l,23r  -   1  lr 
weights,  2,750- 
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landing  gear  is  vee  type.  Aircraft  Products 
wheels  and  brakes  and  Travel  Air  Hydro- 
Flex  shock  absorbers  are  used.  An  electric 
starter,  metal  propeller,  Townend  Rings  and 
wheel  pants  are  provided.  The  Sedan  ac- 
commodates two  pilots  and  two  passengers 
and  117  pounds  of  baggage.  Controls  are 
dual  if  desired. 


i 
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Boardman  and  Polando, 
flying  from  New  York  to  Istanbul  with  a 
Wright  Whirlwind  engine..  5040  miles 
in  491/z  hours . .  set  world's  distance  non- 
stop record.. another  record  flight  made 
with  U.  S.  Aviation  Brand  Piston  Rings. 


We  have  successfully  solved  the  piston  ring  problen 
of  many  aviation  engine  builders  and  can  supply 
suitable  ring  to  meet  any  condition  or  requiremen 


AFTER  ploughing  through  fog  at  sea — soaring  over  snow-capped 
mountains — their  Wright-powered  Bellanca  hit  Istanbul  right  on 
the  nose.  This,  as  do  all  famous  flights,  centers  attention  on  engineering 
details.  The  Wright  "Whirlwind"  in  Lindbergh's  "Spirit  of  St.  Louis" 
was  equipped  with  U.  S.  Aviation  Brand  Piston  Rings.  His 
present  plane  is  powered  with  a  Wright  "Cyclone"  that  also  has  the  same 
dependable  rings.  The  Wright-powered  planes  of  Commander  Byrd  on 
his  North  and  South  Pole  explorations  were  likewise  equipped  with  these 
remarkable  long-life  rings.  These  rings  assure  complete  and  continued 
sealing  with  the  least  amount  of  attention.  The  engineering  endorsement 
of  famous  builders  of  famous  engines  is  behind  the  selection  of  U.  S. 
Aviation  Brand  Piston  Rings  for  any  internal  combustion  engine. 

Demand  u.  S.  Aviation  Brand  Piston  Rings— for  the  extra 
long  life  that  is  built  into  them.  Demand  them  for  their  precision, 
true  circle,  perfect  flatness,  uniform  wall  thickness  and  other 

features  that  are  not  found  in  any  other  piston  ring. 

Practically  any  ring  of  recent  manufacture  may  be  expected  to  stand  up 
for  a  reasonably  long  flight,  but  then  most  of  them  will  be  entirely  spent 
at  the  goal.  There  is  a  vast  margin  of  safety  in  U.  S.  Aviation  Brand 
Piston  Rings.  They  reach  their  goal  in  perfect  condition  and  can 
repeat  the  feat  over  and  over  again. 

Here  is  proof  from  a  notable  authority : 

Extract  of  letter  received  from  Mr.  Arthur  Nutt — Chief  Engineer 
and  Vice-President  of  the  Curtiss-W right  Corporation,  on  the 

completion  of  the  recent  world's  endurance  flight  record: 

"We  found  these  rings  in  excellent  condition  and  their  worth  was  well 
demonstrated  by  the  lack  of  carbon  in  the  cylinders,  and  the  good 
compression  in  the  engine  after  its  long  run.  The  rings  appeared  good  for 
many  hundred  additional  hours." 

All  flying  aces  know  U.  S.  Aviation  Brand  Piston  Rings  for  their 
reliability,  perfect  performance  and  long-wearing  qualities,  and  are 
giving  them  preference  when  undertaking  long  or  difficult  flights. 


Business  is  Qoodl 


We  have  shipped  more  U.  S.  Aviation  Brand 

Piston  Rings  to  all  the  prominent  aviation  engine 
builders  in  1931  than  during  any  other  similar 
period  in  aviation  history. 


U.  S.  HAMMERED  PISTON  RING  CO. 

Paterson,  N.  J. 


They  are  guaranteed  to 
give  positive  results 
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LAMBERT  -  ST.  LOUIS  AIRPORT 


^"~|~^HE  ambition  of  one  man  to  estab- 
I  lish  an  airport  for  the  benefit  of  his 
community  has  resulted  in  one  of 
the  most  modern  airports  in  the  world. 
If  a  modern  Aladdin  could  see  the  vast 
difference  between  the  Lambert-St.  Louis 
Municipal  Airport  of  1931  and  the  Lam- 
bert-St. Louis  Flying  Field  of  1920,  he 
would  throw  away  his  magic  lantern  and 
go  in  for  bond  issues  in  a  big  way. 

Standing  behind  the  development  of 
the  airport  and  backing  aeronautical 
events  of  all  kinds,  Major  Albert  Bond 
Lambert,  dean  of  St.  Louis  aviation  and 
internationally  known  aviation  enthusiast, 
in  1920  purchased  169  acres  of  fairly 
level  land  just  west  of  the  City  of  St. 
Louis. 

To  make  the  field  suitable  for  airplanes, 
Major  Lambert  had  a  few  trees  cut  down, 
some  mole  hills  leveled  off  and  the 
neighbors'  cows  moved  to  other  grazing 
grounds.  It  was  not  a  pretentious  field 
with  its  single  wooden  hangar,  but  it 
served  better  than  the  narrow,  hilly  land 
previously  used  in  Forest  Park  in  St. 
Louis.  On  rainy  days  few  pilots  dared 
attempt  flights  from  the  muddy  ground, 
and  barnsto-  mars  found  flying  business 
around  this  mid-western  metropolis  dull 
even  on  sunny  days. 

Three  years  later  the  field  was  the 
scene  of  the  International  Air  Races  and 
the  Pulitzer  Trophy  Race,  at  which  time 
243  miles  per  hour  created  a  world's  speed 
record.  The  field  for  this  purpose  was 
temporarily  enlarged  to  about  500  acres, 
with  a  four-point  landing  area  of  5,000 
feet  in  each  direction.  The  grading, 
hangars  and  technical  requirements  and 
operation  incident  to  an  event  of  this 
kind  involved  the  expenditure  of  $315,- 


By 

Russell  W.  Sexton 

000,  which,  in  those  pioneer  days,  also  set 
a  record. 

Subsequently,  the  field  was  reduced  to 
its  original  size,  but  there  remained  cer- 
tain physical  features  to  insure  potential 
development  and  the  eventual  enlarge- 
ment of  the  field  again. 

During  1923  and  1924,  activities  re- 
mained at  a  standstill,  with  air  circuses 
doing  their  bit  to  make  the  citizens  of  St. 
Louis  air-minded.  In  1925,  the  air  mail 
between  St.  Louis  and  Chicago  was  in- 
augurated under  contract  with  Maj.  Wil- 
liam B.  Robertson  of  the  Robertson  Air- 
craft Company.  About  this  time  the 
Thirty-fifth  Division  Air  Unit,  National 
Guard  of  Missouri,  was  organized  and 
established  on  the  field.  Col.  Charles  A. 
Lindbergh  was  an  air  mail  pilot  on  the 
Chicago  run  and  an  officer  in  the  air  unit 
for  nearly  two  years  prior  to  his  Paris 
flight. 

Through  the  initiative  of  Major  Lam- 
bert and  the  Air  Board  of  the  St.  Louis 
Chamber  of  Commerce,  the  citizens  of  St. 
Louis,  in  keeping  with  their  recognized 
and  established  desire  to  help  the  city's 
prestige,  in  1928  overwhelmingly  passed 
a  two-million-dollar  airport  bond  issue, 
and  without  loss  of  time  acquired  the 
original  field  and  additional  land  to  total 
546  acres. 

The  field  was  dedicated  by  Rear  Admi- 
ral Richard  E.  Byrd  on  July  12,  1930, 
and  is  known  as  the  Lambert-St.  Louis 
Municipal  Airport  in  honor  of  Major 
Lambert.    The  naming  of  the  field  after 


Major  Lambert  was  in  appreciation  of 
his  activities  since  1907  in  unselfish  de- 
votion to  the  cause  of  aviation  in  St. 
Louis. 

The  enlarged  field  has  been  made  into  a 
major  airport  and  was  the  first  in  the 
United  States  to  complete  its  technical 
tacilities  for  an  AIA  rating.  It  is  three 
miles  from  the  Missouri  River  and 
can  readily  be  recognized  from  the  air  by 
its  large  white  circle,  other  airport  mark- 
ings and  distinguishable  system  of  hard- 
surface  runways. 

The  six-point  runway  system,  extend- 
ing over  3,000  feet  in  each  direction  and 
level  with  the  ground  so  the  runways  may 
be  easily  crossed,  is  merely  supplement- 
ary to  an  all-direction  field  in  case  of  ex- 
tremely wet  weather. 

A  concrete  mat  or  apron  2,500  feet 
long  and  200  feet  wide  serves  the  hangars 
of  the  air  mail  and  passenger  lines,  flying 
schools,  passenger  depots,  weather  bu- 
reau, restaurant  and  executive  buildings. 
Hard-surface  taxi  lanes  lead  to  the  run- 
ways. At  night  red  obstacle  lights  show 
on  all  buildings  and  poles  bordering  or  in 
the  vicinity  of  the  field;  white  boundary 
lights  reveal  the  landing  area.  A  revolv- 
ing beacon  is  in  constant  operation,  sup- 
plemented by  a  4,000,000  candlepower 
floodlight  and  other  units  of  a  night 
lighting  system. 

A  Department  of  Commerce  radio 
station  is  located  a  short,  but  safe  dis- 
tance from  the  southeast  corner  of  the 
airport  and  red  obstacle  lights  indicate 
the  towers.  A  radio  range  station  is  also 
located  on  the  southeast  corner  of  the 
field,  about  800  feet  outside  the  white 
boundary  lights  but  well  off  the  line  of 
(Continued  on  page  94) 


A  six-point  runway  system,  3,000  feet  in  each  direction,  is  merely  supplementary  to  the  all-way  field  at  Lambert-St.  Louis  Airport 
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blind  flying  is  one  of         •  0  g/  g 

is  as  important  as 
Air  Safety 

Of  what  avail  are  the  intricate  instruments  perfected  by  science 
for  safety  in  air  flight — if  danger  lurks  in  the  airport? 

Gilmore  engineers  have  developed  several  methods  of  surfac- 
ing for  takeoff  runways  and  landing  areas  with  the  use  of 
Gilmore^pecial  Asphaltic  Airport  Oils,  that  provide  the  maxi- 
mum of  safety  regardless  of  weather  conditions.  They  are 
-durable,  impervious  to  water,  unaffected  by  heat  or  cold.  Let 
Gilmore  Engineers  solve  your  problems  .  .  .  Gilmore  Oil 
Company,  2423  East  28th  Street,  Los  Angeles,  California. 
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THERE  IS  A  PLACE  FOR 
YOU  IN  AVIATION 


IF 


You  are  equipped  with  the  proper 
theoretical  and  practical  training 


/^\LD  man  depression  is  causing  many 
^a  young  man — and  woman — to  worry 
about  his  or  her  job  and  the  future.  A 
little  worry  is  good  for  all  of  us  if  we 
worry  in  the  right  direction. 

You  probably  are  worrying  about  your 
job  right  now.  You  are  asking  yourself, 
"How  long  will  it  last  ...  is  my  partic- 
ular line  of  business  strong  enough  to 
weather  the  depression  .  .  .  will  it  stand 
up  under  another  depression  when  it 
comes  ...  is  my  particular  job  import- 
ant enough  to  keep  me  always  em- 
ployed ?" 

Analyze  your  job  yourself.  If  you  are 
not  satisfied,  do  something  about  it. 
That's  where  a  little  worrying  helps. 

Look  at  the  aviation 
industry.  The  depres- 
sion didn't  paralyze  it. 
It  can't — because  avia- 
tion is  too  young.  Too 
much  progress  is  yet  to 
be  made.  Too  many 
new  uses  for  aviation 
in  mercantile  and  in- 
dustrial fields  are  still 


mm 

quipment  applied  for 
righted  by  George  Rockwell 

Patents  for  e 
Entire  system  copy 

to  be  developed.  For  years  to  come  avia- 
tion will  forge  ahead  in  spite  of  all  odds. 
This  is  where  you  belong. 

You  are  reading  this  magazine  because 
you  are  interested  in  aviation.  You  have 
read  this  advertisement  so  far  because 
you  are  interested  in  bettering  your  fu- 
ture. Now  go  a  little  further  and  mail 
the  attached  coupon  for  complete  de- 
tails of  the  Solo  System  of  Flying  In- 
struction. This  famous  method  of  train- 
ing will  equip  you  for  your  place  in 
aviation  in  a  shorter  period  of  time  than 
the  ordinary  course  will,  and  at  consid- 
erably less  money.  You  need  not  give 
up  your  present  position  while  studying, 
either.  The  Solo  System  was  developed 
by  Lieutenant  George 
Rockwell  from  the 
method  he  used  in 
training  Army  fliers 
when  he  was  in  charge 
of  training  at  Fields  1 
and  2  at  Issoudun, 
France,  during  the 
World  War. 


TUITION    FEES    ARE  LOW 

No.  1,  the  Private  Pilot's  Course,  which  can  be  Combination  Course — including  Private  Pilot's  Course, 

completed  in  from  two  to  three  weeks  costs  only  $195  Manufacturing,  etc.,  repairing  and  training  to  instruct — 

cash,  no  terms.    No.  2,  the  Manufacturing  and  Me-  costs  $399.    The  last  three  courses  are  offered  on 

chanic's  Course  which  includes  thorough  welding  in-  terms — 50%  cash,   the  balance  in  easy,  progressive 

struction,  costs  only  $250.    No.  3,  the  Airplane  and  payments. 

Engine  Mechanic's  Course,  one  of  the  most  complete  Living  accommodations  available  at  moderate  prices  con 

of  its  kind,  can  be  had  for  $150.    No.  4,  our  Special  venient  to  manufacturing  plant  and  airport. 

START  THIS  COUPON  WORKING  NOW 

Lieutenant  George  Rockwell,  President  No.  1  □       No.  2  □  No.  3  □       No.  4  □ 

Solo  System  of  Flying  Instruction,  Inc. 

Institution  of  Aeronautics,  Inc.  Name    Age   

1780  Broadway,  New  York.  Address 

Your  comments  regarding  aviation  struck  home.  city  &  State 

I  want  to  know  more  about  your  school,  particularly   

the  course  which  I  have  checked.  Present  Occupation   
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Use  of  Air  Travel  Tickets 

By  Warren  J.  Gore,  Globe  Ticket  Co. 


LIKE  any  other  passenger  transpor- 
tation business,  flying  needs  accu- 
rate and  efficient  ticket  systems  for 
the  proper  accounting  of  its  volume  of 
trade  and  for  the  convenience  of  patrons. 
Moreover,  in  air  operations  management, 
the  correct  use  of  tickets  has  a  definite 
value  in  the  promotion  of  passenger  travel 
on  scheduled  or  unscheduled  planes.  Now 
that  more  and  more  attention  is  being 
given  to  flying  as  a  business,  the  impor- 
tance of  well-organized  ticket  systems  to 
air  passenger  transport  operations  is  ap- 
parent. 

The  following  quotation  from  Pitcairn 
Aviation,  Incorporated,  sums  up  this 
phase  of  the  advantages  of  ticket  systems : 

"The  use  of  consecutively  numbered 
tickets  has  a  great  advantage  in  giving 
an  accurate  check  in  our  bookkeeping  de- 
partment on  cash  receipts  of  each  of  our 
flying  fields  ;  a  check  on  the  time  our  ships 
are  in  the  air,  and  a  record  of  passengers 
carried  during  certain  periods. 


"With  regard  to  the  books  of  students' 
instruction  tickets,  our  experience  with 
these  has  been  very  good.  They  provide 
an  accurate  check  on  instructing  time 
for  each  student,  and,  in  total,  for  each 
operating  company  in  our  chain.  To- 
gether with  the  flight  reports  this  ticket 
record  enables  us  to  check  the  income 
from  instruction  for  each  company  (of 
which  we  have  five  in  addition  to  the  air 
mail  company)  and  provides  us  with  a 
basis  upon  which  to  estimate  business 
ahead.  They  provide  our  bookkeeping 
department  with  the  record  of  the  pilots' 
flying  time,  in  addition  to  the  regular 
check  on  their  own  book  work,  which  is 
quite  an  important  item  when  one  real- 
izes the  complicated  nature  of  our  ac- 
counting system." 

The  above  has  been  proved  to  hold 
good  whether  the  system  be  applied  to  a 
small  field  operator,  even  a  one-ship  op- 
erator, or  to  a  large  operator  with  a  fleet 
of  ships  and  stations  all  over  the  country. 


All  of  them  need  tickets  for  public  ad- 
mission, passenger  hops,  student  instruc- 
tion and  city-to-city  transportation. 

In  addition  to  these  advantages,  tickets 
have  a  definite  sales  value.  How  this 
applies  varies,  of  course,  according  to  the 
type  of  passenger. 

First,  there  is  the  pleasure  passenger 
who  may  be  taking  a  short  hop  as  his 
first  flight  or  who  may  be  an  occasional 
customer.  These  people  often  fly  from 
the  various  ports  which  they  visit  on  their 
trips  and  may  even  see  how  many  differ- 
ent ports  they  can  boast.  To  such  cus- 
tomers, the  Globe  souvenir  flight  ticket, 
originated  by  my  company,  has  a  strong 
appeal — particularly  when  the  pilot  signs 
the  souvenir  stub. 

Passengers  on  regular  scheduled  trips 
are  the  people  upon  whom  aviation  must 
depend  for  future  growth  and  expansion. 
They  have  adopted  the  airlines  as  a  means 
of  transportation  for  business  or  pleasure 
just  as  they  would  patronize  the  railroads. 
Such  passengers  will  not  be  impressed  by 
souvenir  tickets,  but  a  regular,  business- 
like ticket  system  will  have  definite  sales 
value  for  them.  It  will  remind  them  of 
the  dependability  and  the  safety  of  sched- 
uled flying  today.  Even  so  small  a  detail 
as  a  ticket  may  serve  to  put  your  airline 
upon  the  same  accepted  basis  as  the  rail- 
road. 

Air  taxi  passengers  may  be  of  either 
of  the  first  two  types.  The  ticket  to  use 
is  a  modified  souvenir  flight  form  with  a 
space  on  stub  on  pilot's  coupon  for  start- 
ing point  and  destination. 

We  now  consider  the  city-to-city  ticket 
for  regular  scheduled  trips.  There  are 
two  styles — round  trip  and  one  way. 

The  round  trip  contains  five  stubs  so 
arranged  as  to  be  detached  in  sequence 
during  passage.  Where  the  airway  cor- 
poration furnishes  bus  transportation  to 
the  hangars,  a  stub  is  inserted  to  be 
detached  by  the  bus  operator.  This  ar- 
rangement was  made  to  facilitate  auditing 
of  the  bus  company's  account  with  the 
airway  corporation. 

These  tickets  are  put  up  in  pads  of 
twenty-five  and  fifty  to  facilitate  mer- 
chandising through  hotels,  ticket  agencies, 
travel  bureaus  and  the  Pennsylvania  Rail- 
road. 

A  distinctive  Globe  safety  tint  can  be 
used  for  each  terminal,  so  that  all  tickets 
can  be  sorted  as  to  point  of  origin  and 
an  audit  made  with  infinite  ease  and  ra- 
pidity. On  the  back  are  printed  the  con- 
ditions agreed  upon  by  airway  company 
and  passenger. 


Airline  Has  7,093  Offices 
A  MERICAN  AIRWAYS,  INC.,  has 
made  extensive  arrangements  to  facili- 
tate purchase  of  tickets  over  its  system. 
Aside  from  the  forty  offices  of  the  com- 
pany, it  is  possible  to  purchase  American 
Airways  tickets  at  625  hotel,  travel  and 
tourist  bureau  agencies,  3,000  Postal  Tele- 
graph offices  throughout  the  United  States, 
1,400  Western  Union  offices  and  at  2,028 
Missouri-Pacific  Railway  offices. 


Group  of  typical  tickets  specially  designed  for  passenger   flights  and  air  travel. 


CURRENT  AIRPORT  AND  AIRWAY  FACTS 


Two    Airlines    Equip  Transcontinental 
Routes  With  Radio-Telephone 

T  NSTALLATION  of  two-way  radio- 
telephone  services  by  airlines  contin- 
ues, two  of  the  large  transport  companies 
having  now  completed  equipping  trans- 
continental routes. 

United  Air  Lines  has  completed  what 
the  company  claims  is  the  most  extensive 
set-up  of  radio  telephone  here  or  abroad. 
Thirty-two  stations  have  been  established 
and  120  airplanes  equipped. 

American  Airways  has  accepted  deliv- 
ery on  equipment  needed  for  the  final 
link  on  its  transcontinental  air  route. 
Installation  of  Western  Electric  trans- 
mitters for  three  ground  stations  at 
Cleveland,  Buffalo  and  Albany  will  close 
the  gap  in  the  company's  communica- 
tions system  from  New  York  to  Los  An- 
geles. 

Pennsylvania  Air  Lines  has  contracted 
for  equipment  from  the  same  manufac- 
turing company  to  install  beacon  and 
weather  broadcast  receivers  for  its 
planes. 


Transport    Companies    Establish  New 
Mail  and  Passenger  Routes 

HP  HREE  new  services  were  begun  by 
transport  companies  on  August  1, 
improving  transcontinental  schedules  and 
providing  a  new  international  air  mail 
and  passenger  route. 

On  this  date,  also,  service  to  air  trav- 
elers was  further  improved  by  arrange- 
ments with  Western  Union,  whereby 
passenger  reservations  may  be  made 
through  that  company  without  charge  to 
the  customer.  A  similar  arrangement 
with  Postal  Telegraph  was  announced 
earlier  in  the  year. 

The  first  international  air  mail  and 
passenger  service  between  the  New  Eng- 
land seaports  and  the  Maritime  Pro- 
vinces, on  a  direct  route  between  Boston, 
Portland,  Bangor,  Calais,  St.  Johns 
(New  Brunswick)  and  Halifax  (Nova 
Scotia)  was  inaugurated  by  the  Pan 
American  Airways  System.  The  service 
operates  six  days  weekly  in  each  direc- 
tion and   reduces  travel  time  between 


New  York  and  Halifax  to  six  hours. 
Amphibion  equipment  is  used. 

American  Airways  has  placed  two 
mail  and  passenger  planes  each  way  into 
daily  service  between  Cincinnati  and 
Cleveland  by  way  of  Dayton,  Columbus 
and  Akron,  affording  service  of  twenty- 
four  hours  between  Fort  Worth,  Atlanta 
and  New  Orleans  to  the  eastern  centers 
of  population.  The  company  has  also 
begun  the  transportation  of  passengers 
over  its  mail  route  from  Cleveland  to 
New  York  by  way  of  Buffalo,  Rochester, 
Syracuse,  and  Albany,  giving  this  com- 
pany a  continuous  airline  between  New 
York  and  Los  Angeles. 

Transcontinental  and  Western  Air  has 
inaugurated  two  additional  round  trips 
between  Philadelphia  and  Pittsburgh  and 
between  Philadelphia  and  New  York. 
The  constant  demand  for  reservations 
between  the  two  points  which  could  not 
be  accommodated  by  the  regular  trans- 
continental and  Chicago  planes,  occa- 
sioned the  new  schedules. 


New  York-Chicago  Twilight  Schedule  of 
United  Air  Lines  Profitable 

T  N AUGUR ATION  of  a  twilight  pas- 
senger  service  on  National  Air 
Transport  subsidiary  of  United  Air 
Lines  between  New  York  and  Chicago 
has  resulted  in  65%  occupancy  of  seats 
available.  This  service  affords  the  first 
night  flying  with  passengers  on  regular 
schedule  in  the  East.  This  company  is 
also  operating  two  all-air  schedules  from 
New  York  to  San  Francisco. 


Department  of  Commerce  Adopts  Marker 
For  Auxiliary  Landing  Fields 

A  STANDARD  marker  for  auxiliary 
landing  fields  has  been  adopted  by 
the  Aeronautics  Branch  of  the  Depart- 
ment of  Commerce.  It  consists  of  a 
white  or  chrome-yellow  cross  made  up 
of  two  straight  strokes  four  feet  wide  by 
fifty  feet  long,  intersecting  at  right 
angles  at  their  mid-points.  The  Aero- 
nautics Branch  recommends  that  the 
marker  be  placed  near  the  center  of  the 


One  of  three  new  Curtiss  Condors  nearing  completion  for  Eastern  Air  Transport 
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landing  area  and  that  it  be  constructed 
of  crushed  stone,  gravel,  or  other  wear- 
resisting  material,  used  on  conjunction 
with  a  suitable  binder  to  prevent  dis- 
placement. The  marker  should  finish 
flush  with  the  surrounding  surface. 

These  fields  are  not  intended  for  regu- 
lar use  but  have  been  designated  by  the 
owner  as  available  for  landing  and  tak- 
ing off  at  the  risk  of  the  pilots.  There 
are  199  such  fields  in  the  United  States 
and  sixty  in  Alaska. 


New    Planes    For    Airlines   This  Year 
To  Cost  $5,000,000 

A  MERICAN  air  transport  lines  will 
r"X  buy  $5,000,000  worth  of  equipment 
before  the  end  of  this  year  according  to 
an  estimate  made  by  the  Aeronautical 
Chamber  of  Commerce  of  America,  Inc. 

This  organization  has  calculated  the 
retirement  of  machines  as  well  as  the 
necessary  expansion  and  has  concluded 
that  247  new  planes  must  be  purchased 
to  support  the  services  in  operation. 
Only  506  old  planes  will  remain  in  ser- 
vice, according  to  the  survey,  including 
forty-one  1927  models;  106,  1928;  291, 

1929,  and  sixty-eight,  1930  planes. 


New    Automatic    Control    of  Lighting 
Developed  by  Westinghouse 

HP  O  enable  the  intensity  of  natural 
light  to  control  artificial  lighting 
automatically,  a  new  photo-electric  light- 
ing control  relay  has  been  developed  by 
the  Westinghouse  Electric  and  Manu- 
facturing Company.  When  the  intensity 
of  daylight  decreases  to  a  certain  point, 
this  device  operates  to  turn  on  electric 
lights ;  and  conversely,  when  the  natural 
light  increases  to  a  certain  intensity,  it 
causes  the  lights  to  be  turned  off. 

The  device  is  especially  useful  in 
floodlighting,  airport  lighting,  and  navi- 
gation lighting  installations. 


Three  New  Curtiss  Condors  Soon  Ready 
For  Eastern  Air  Transport 

'  I  11  HREE  enw  Curtiss  Condor  trans- 
ports  will  soon  be  delivered  to  the 
Eastern  Air  Transport,  Inc.  These  ships 
are  faster  and  more  luxurious.  They 
carry  a  payload  of  2,800  pounds  at  a 
cruising  speed  of  125  miles  per  hour. 

Among  the  improvements  affecting 
performance  of  the  latest  Condor  are  bet- 
ter streamlined  nacelles,  landing  gear 
fairings,  and  use  of  wing  fillets  and  strut 
cuffs.  The  new  ship  has  a  high  speed 
of  more  than  145  miles  an  hour.  Cur- 
tiss controllable  pitch  propellers  are  said 
to  raise  the  ceiling  of  the  ship  function- 
ing on  one  engine  to  3,500  feet. 

Approximately  eight  square  feet  of 
floor  area  per  passenger  is  provided  by 
the  new  Condor.  Each  chair  is  equipped 
with  fixtures  for  individual  luncheon 
trays  and  card  tables.  Considerable  at- 
tention has  been  paid  to  sound  deadening 
and  heat  insulation  of  the  cabin. 
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IN  the  making  of  various  types  of  transportation  equipment,  sound- 
ness of  structural  parts  has  always  been  a  leading  consideration. 
Wherever  seamless  tubing  has  been  a  part  of  such  equipment,  the 
service  has  usually  been  exacting.  In  recent  years  the  uncompromis- 
ing requirements  of  aircraft  design  have  imposed  still  greater  demands 
upon  tubing,  now  generally  used  for  the  fusilage  construction. 

In  the  manufacture  of  NATIONAL-SHELBY  Aircraft  Tubing,  all 
the  accumulated  knowledge  and  experience  of  the  largest  manufac- 
turer of  tubular  products  in  the  world  are  concentrated  on  the  one 
object — reliability.  Every  foot  is  subjected  to  the  most  rigid  inspec- 
tions and  tests  and  is  both  physically  and  chemically  made  to  conform 
to  United  States  Army  and  United  States  Navy  Specifications. 

Structurally  sound — you  know  that  in  advance  when  you  specify 
NATIONAL-SHELBY  Aircraft  Tubing!  Available  at  important 
supply  centers  in  all  parts  of  the  United  States.  Ask  for  descriptive 
literature  on — 

America's  Preferred  Aircraft  Tubing 
NATIONAL  TUBE  COMPANY      Pittsburgh,  Pa. 

Subsidiary  of  United  States  Steel  Corporation 


YOU  KNOW 
THAT  IN 
ADVANCE 


NATIONAL-SHELBY  AIRCRAFT  TUBING 
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WHEN  I  was  a  callow  youth  collecting 
my  first  impressions — this  was  years 
and  years  ago,  when  Sitting  Bull  was  still 
known  to  his  friends  as  Lying  Calf,  and  free 
lunch  counters  dotted  the  land  as  hot  dog 
stands  do  in  this  decadent  age— when  I  was 
very  young,  then,  life  seemed  earnest  and 
full  of  meaning.  My  path  toward  success 
lay  straight  ahead  in  an  undeviating  line— 
all  I  had  to  do  was  to  follow  it  and  in 
time  I  would  be  President  of  the  bank.  (At 
the  moment  I  was  the  bank's  messenger.) 
Somehow  or  other,  though,  I  skidded  into 
the  theatrical  profession.  Then  my  purpose 
was  to  produce  musical  comedies  of  a  high 
order,  practically  driving  Dillingham  and 
Ziegfeld  out  of  business.  I  saw  no  reason 
why  I  shouldn't  become  the  great  impresario 
of  my  day,  but  evidently  the  public  saw  no 
reason  why  I  should.  I  produced  one 
comedy,  but  nobody'd  believe  me— and  on 
the  second  week  I  also  agreed  it  was  a 
tragedy.  Then  followed  a  few  weeks  as  a 
vaudeville  monologist — equipped  with  the 
worst,  positively  the  worst  monologue  ever 
Kot  across— in  fact,  it  never  actually  got 
across  anywhere  except  in  New  Glasgow, 
Nova  Scotia,  where  I  put  on  a  benefit  per- 
formance at  the  county  insane  asylum  where 
so  many  of  my  relatives  were  staying  that 
they  made  a  friendly  audience. 

Well,  no  need  to  go  on.  What  I'm  trying 
to  get  over  is  that  by  now  I  find  no  meaning 
in  anything.  I'm  not  unique  in  starting  to 
be  one  thing  and  ending  up  as  something 
else  again.  The  procedure  seems  chronic 
in  us  all.  For  instance,  Wesley  L.  Smith, 
now  Chief  Engineer  of  National  Air  Trans- 
port, spent  five  years  and  five  thousand 
dollars  learning  to  be  a  concert  singer — and 
then  became  a  pilot.  Incidentally,  many 
young  men  have  spent  $5,000  learning  to  be 
transport  pilots — and  now  may  be  concert 
singers  or  anything  else  they  desire — except 
transport  pilots.  It's  a  funny  world,  folks. 
If  you  discover  the  meaning  of  it — any 
meaning  at  all — drop  me  a  post  card.  I 
think  any  meaning  you  find  you  will  be  able 
to  get  on  a  post  card,  or  even  on  a  postage 
stamp.  Science  discovers  a  little  of  the 
How,  but  not  a  bit  of  the  Why  of  life. 
And  as  for  theology — well,  it's  still  making 
all  clear  to  the  dwellers  in  the  more  back- 
ward rural  regions,  but  in  the  cities  it  has 
dodged  about  and  has  changed  into  a  mere 
code  of  ethics,  also  subject  to  change. 

I  was  reminded  of  all  this  when  suddenly 
confronted  with  a  photograph  of  Tom  Trues- 
dale  in  his  uniform — a  somewhat  staggering 
affair  reminisceat  of  the  noted  Colonel  Ros- 
coe  Turner  in  his  palmy  days.  It  appears 
to  be  an  officer's  uniform,  with  Sam  Browne 
belt  and  shoulder  straps  and  metal  buttons. 
Upon  studying  the  insignia  of  the  buttons, 
however,  I  do  not  recognize  them  as  belong- 
ing to  any  military  organization  known  to 


me — unless  perchance  it  is  the  Betsy  Ross 
Opal  Kunz  Corps.  The  emblem  is  rather 
indistinct  in  the  picture,  but  appears  to  be 
a  broiled  live  lobster,  rampant,  on  a  field 
as  you  were,  with  two  sprigs  of  parsley 
below  and  a  piece  of  lemon  above.  Or  per- 
haps it's  a  sliver  of  French  Fried — I'm  sure 
I  don't  know. 

However,  this  would  be  a  most  suitable 
insignia,  for  Tom  is  much  about  the  night 


Tom  Truesdale,  Musical  Aviators  leader 

clubs  and  places  where  people  dine  to  music 
— including  crooning  as  a  counter-irritant. 
He  is  leader  of  the  only  flying  band  in  the 
world,  the  Musical  Aviators  Orchestra, 
eleven  good  men  and  true,  including  him- 
self and  uniform.  All  are  pilots,  or  some- 
where along  in  that  direction,  having  toyed 
with  the  air  above  Valley  Stream  for  a 
number  of  years,  learning  the  intricacies  of 
piloting  and  airplane  gadgets.  Mayhap 
there  are  a  couple  of  Walter  Hinton's 
graduates  here  somewhere — I  don't  know, 
but  probably  there  are.  Walter  has  gradu- 
ates everywhere — I  thought  I  had  found  one 


in  my  ice  box  the  other  day,  but  it  turned 
out  to  be  a  beetle  that  had  been  too  hot 
and  had  gone  in  there  to  cool  off. 

Anyhow,  this  Tom  Truesdale  got  off  to 
a  bad  start  as  the  son  of  a  Methodist  min- 
ister in  Charlotte,  N.  C.  Most  ministers' 
sons,  you  know,  suffer  so  much  from  piety 
at  home  that  when  they  finally  escape  they 
simply  wallow  in  sin  as  a  sort  of  mental 
catharsis.  So  it  is  not  surprising  to  see 
Tom  sinking  lower  and  lower  until  he  finally 
ends  up  waving  a  baton  over  a  crooner.  A 
baton,  by  the  way,  is  not  the  implement  to 
wave  over  a  crooner— it  isn't  heavy  enough. 
But  let  that  pass.  The  point  is  that  Tom  is 
now  the  leader  of  a  band  of  lost  souls  who 
have  strayed  from  the  hymns  of  childhood 
to  sink  among  jazz  rhythm.  This  must  be  a 
sore  trial  to  his  father,  the  good  Dr.  R.  S. 
Truesdale,  of  Charlotte,  N.  C— no  lily  of  a 
town  itself,  despite  the  Doctor's  ministra- 
tions, as  the  memory  of  one  wild  night  long 
ago  still  assures  me.  I  was  a  minister's 
grandson,  by  the  way,  so  I  know  what  the 
world,  the  flesh,  and  the  devil  does  to  us 
lads  from  the  parsonage.  However,  don- 
ning the  cloak  of  virtue  for  a  moment,  I 
may  say  that  I  never  sank  to  crooning — a 
mean  bass  in  a  bar-room  chorus  was  the 
limit  of  my  depravity. 

Tom  Truesdale  was  born  in  Columbia, 
South  Cah'linah — if  I  haven't  mislaid  my 
Southern  accent— some  27  years  ago,  and 
was  educated  in  the  South,  a  process  gen- 
erally believed  to  lay  a  high  polish  on  the 
lucky  subject  Some  four  years  ago  he  got 
all  stirred  up  about  aviation  and  passed 
the  examinations  for  Kelly  Field,  but  before 
they  could  ship  him  out  there  he  got  an 
offer  to  take  his  orchestra  to  Europe.  It 
seems  someone  had  carelessly  left  a  violin 
around  when  he  was  a  child,  and  he  had 
slid  from  grace  and  the  family  organ.  Any- 
how, there  he  was  with  this  orchestra,  off 
to  Europe,  where  he  played  before  audiences 
of  notables  and  ordinary  run-of-the-dump 
dancing  couples.  His  press  agent  tells  me 
that  Tom  played  before  ex-King  Alfonso 
of  Spain.  Whether  this  in  any  way  con- 
tributed to  the  ex  part  of  it,  I  don't  know, 
but  if  John  Mayo  of  the  Columbia  Broad- 
casting System  did  the  announcing  I  am 
willing  to  believe  that  the  King  was  there- 
after unfitted  to  attend  to  his  duties,  leaving 
his  subjects  nothing  but  to  give  him  the  air. 

Tom  and  the  lads  played  all  the  noted 
loafing  places  for  expatriate  Americanos, 
including  the  Martinez  at  Cannes,  the  Am- 
bassadeurs  in  Berlin,  the  El  Garron,  Her- 
mitage Muscovite,  and  Blue  Room  in  Paris, 
the  Maipu  Pigalls  in  Madrid,  and  the  Casino 
in  Deauville— where  i  once  lost  ten  francs 
at  roulette,  which  nearly  broke  my  heart. 
Then  he  returned  to  the  States,  was  a  head- 
(Continiied  on  jollowing  page) 
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Here's  a  real 


For  profitable  short-haul  flights 


With  every  airport  thronged  with  people  who  want 
to  "go  up,"  here  is  an  unusual  opportunity  to  cash 
in  on  the  public's  air-mindedness. 

For  immediate  sale  we  have  made  some  very 
attractive  low  prices  on  a  few  Super-Universals  and 
other  Fokker  planes  that  have  been  used  as 
demonstrators,  including  — 

SUPER-UNIVERSAL  F-14A  MAIL  PLANE 

STANDARD  UNIVERSAL     F-10A  TRIMOTOR 
The  Super-Universals  are  an  especially  profitable 
"buy"  for  feeder  lines,  sightseeing,  charter  and  taxi 


work.  They  have  six  pay-load  passenger  seats  and 
baggage  or  lavatory  room.  Extra-sturdily  con- 
structed and  powered  with  a  Pratt  &  Whitney  425 
h.  p. "Wasp"  motor,  they  are  built  to  stand  the  weai 
and  tear  of  short  hops  —  economical  to  operate, 
speedy,  durable. 

All  these  ships  are  in  first  class  mechanical  con 
dition.  They  can't  be  told  from  brand-new  planes 
and  each  is  fully  guaranteed.  If  you  would  like  to 
purchase  a  fine  ship  at  a  worth  while  saving,  write 
for  prices.  They  won't  last  long. 


•    FOKKER  • 

DIVISION   OF   GENERAL   AVIATION  CORPORATION 

FOKKER    AIRCRAFT    CORPORATION   OF    AMERICA,    GENERAL    MOTORS    BUILDING,   NEW  YORK 
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liner  in  vaudeville  and  toured  the  country 
in  a  Curtiss  Condor  to  keep  the  engage- 
ments. Last  winter  he  played  to  the  diners 
in  a  New  York  Hotel  so  they  wouldn't 
notice  what  they  were  eating,  and  broadcast 
168  times  over  the  Columbia  Network.  I 
suggest  that  more  pilots  take  up  the  study 
of  the  saxophone — it  would  relieve  the  un- 
employment situation  in  aviation.  The  un- 
employment in  musical  circles  at  least  would 
be  a  change  to  the  famished  pilot. 


THE  passion  for  law  enforcement  in 
this  unhappy  land  grows  apace.  Just 
why  it  should  be,  I  don't  know,  but 
in  the  one  widely  advertised  land  in  the 
world  where  liberty  is  supposed  to  be  on 
tap,  there  are  more  agencies  for  making 
and  enforcing  and  evading  laws  than  there 
are  in  any  other  corner  of  the  globe.  Every- 
body, it  seems,  is  bent  on  making  everybody 
else  behave;  but  I 
don't  suppose  it 
matters,  one  way  or 
the  other,  because 
hardly  anybody 
pays  attention  to 
these  efforts. 

The  latest  re- 
cruits to  the  Big 
Stick  movement  are 
a  flock  of  old  bro- 
ken down  pilots 
who  are  still,  de- 
spite great  age  and 
rapidly  advancing 
senility,  clinging 
desperately  to  the 
surface  of  the 
earth  at  Cleveland, 
Ohio  —  permanent 
thorn  in  the  flesh 
of  Los  Angeles, 
California,  on  ac- 
count of  the  National  Air  Races.  These 
old  gummers — there  isn't  a  sound  tooth  in 
the  lot  of  them — are  banded  together  in  a 
tottering,  shaky  fashion  under  the  imposing- 
cognomen,  CLEVELAND  AIR  POLICE. 

Their  avowed  purpose  is  to  enforce  the 
air  laws  of  the  country,  somewhat  after  the 
manner  of  the  New  York  City  Air  Police. 
The  Cleveland  Air  Police,  however,  are  a 
voluntary  force,  serving  for  nothing.  All 
of  them,  I  believe,  are  getting  what  they're 
worth.  I  know  nearly  all  of  them  per- 
sonally, and  I  have  no  hesitation  whatever 
in  stating  that  if  they  wanted  to  arrest  me 
and  I  didn't  want  to  be  arrested,  the  chances 
are  about  two  to  one  that  I  wouldn't  be  in 
jail.  That  is,  allowing  that  they  went  after 
me  one  at  a  time.  Of  course,  the  whole 
force,  working  in  collusion,  could  probably 
get  me  behind  the  bars,  after  a  few  minor 
casualties.  And  there's  one  member,  Jerry 
McClelland,  who  might  manage  the  trick 
alone  if  he  happened  to  fall  on  me — because 
he  once  tripped  over  a  box-car  on  the  rail- 
road and  flattened  it  out  in  an  instant.  But 
take  them  individually,  I  don't  believe  they 
could  manage  it.   And  I'm  not  boasting  of 


Cliff  Henderson 


my  own  prowess,  either,  because  I'm  prac- 
tically falling  apart  myself.  Only,  I  haven't 
fallen  as  far  apart  as  most  of  these  birds. 
But  let's  look  them  over  and  you'll  see  what 
I  mean.    All  are  policemen,  remember. 

The  Flight  Commander  and  Captain  of 
this  desperate  band  is  Clifford  W.  Hender- 
son, a  lieutenant  in  the  U.  S.  Army  and  a 
Captain  in  the  Reserves.  Anyone  who  has 
ever  seen  Cliff  and  me  standing  together 
will  appreciate  the  problem  Cliff  would 
have  on  his  hands  if  some  one  suddenly 
pointed  at  me  and  said,  "Arrest  that  man!" 
In  the  first  place,  Cliff  would  have  to  go 
get  a  step  ladder  before  he  could  place  an 
arresting  hand  on  my  shoulder;  and  in  the 
second  place,  if  I  wanted  to  move  away 
from  there  I  don't  see  that  there  would 
be  much,  outside  of  perhaps  shooting  me, 
that  Cliff  could  do.  And  after  all,  shooting 
a  man  isn't  arresting  him — it's  shooting  him. 
The  problem  here  is  not  to  shoot  him,  but 
to  arrest  him  and  march  him  off  to  the 
hoosegow.  And  suppose  I  simply  sat  down 
and  said,  "Well,  go  ahead  and  carry  me 
to  the  station  house."  Could  he  do  it?  I 
only  weigh  about  sixty  pounds  more  than  he 
does,  and  my  feet  drag,  even  when  I  use 
them  myself  for  walking.  Each  foot  weighs 
twelve  pounds. 

Before  I  go  on  to  the  other  members  of 
this  fearsome  force,  let  me  tell  you  some- 
thing about  Police  Captain  Cliff  Hender- 
son, who  was  born  July  11,  1895,  at  the 
rising  town  of  Lennox,  Iowa.  This  makes 
him  over  thirty-six  years  of  age,  which  I 
submit  is  pretty  late  in  life  to  be  joining  the 
police,  even  as  a  captain,  who  usually  is  a 
broken  down  patrolman  rendered  unfit  for 
further  service  on  account  of  flat  feet  and 
too  many  meals  prepared  by  too  many  af- 
fectionate cooks  on  his  beat. 

Captain  Clifford  was  educated  to  some  ex- 
tent in  the  grade  schools  of  Iowa,  but  re- 
ceived a  finish  in  the  Manual  Arts  High 
School  in  Los  Angeles,  California,  and  the 
University  of  Southern  California.  During 
the  war  he  served  in  the  Ambulance  Corps, 
and  contributed  mightily  to  the  sacred  cause 
by  splashing  mud  on  passing  troops.  He 
transferred  to  the  Air  Corps  just  before 
the  Armistice  was  signed,  apparently  tim- 
ing the  transfer  beautifully. 

After  the  war  he  purchased  a  Jenny  and 
did  other  things  natural  to  a  youth  of  spirit, 
for  which  we  shouldn't  blame  him.  He  now 
owns  a  Great  Lakes  Racer  in  which,  unless 
I  am  mistaken,  he  has  won  no  races.  He 
was  chairman  of  the  ground  arrangements 
committee  of  the  'round-the-world  flight  at 
Santa  Monica.  The  fact  that  the  fliers  even- 
tually did  get  around  the  world  was  proba- 
bly due  in  large  measure  to  Cliff,  who  stood 
on  the  airport  to  guard  against  any  Los  An- 
geles real  estater  cutting  it  up  into  lots 
while  the  planes  were  making  a  landing.  If 
it  hadn't  been  for  Cliff,  the  'round-the-world 
flight  would  have  ended  right  there  in  a 
subdivision,  instead  of  going  ahead  to  end 
in  oblivion,  the  natural  destination  of  all 
flights  except  those  made  by  Charles  Au- 
gustus Lindbergh. 

Cliff  had  an  automobile  agency  in  Santa 
Monica  in  which  he  was  preparing  to  starve 


to  death  gracefully  when  the  National  Air 
Races  at  Los  Angeles  descended  upon  him 
like  manna  from  Heaven.  It  dropped  in  a 
gentle  rain  of  simoleons  on  Cliff,  his  rela- 
tives, and  his  immediate  friends ;  so  that 
today  even  Solomon  in  all  his  glory  was 
never  arrayed  like  him  in  a  white  Cord 
car  and  shiny  field  boots.  For  four  happy 
years  the  manna  has  descended,  to  the  de- 
light of  Cliff  and  his  host  of  retainers,  serv- 
ing men,  court  jesters,  radio  announcers, 
peanut  venders  and  ushers.  And  as  man- 
aging director  of  each  annual  National  Air 
Race,  Cliff  has  functioned  with  all  the  power 
and  prestige  of  a  monarch  of  old.  He  is 
the  late  Tex  Rickard,  complete  with  wings, 
combined  with  the  late  P.  T.  Barnum,  and 
a  pair  of  goggles. 

Well,  he's  a  good  manager.  Before  he 
managed  them,  the  National  Air  Races  al- 
ways were  a  financial  disaster  to  the  under- 
writers ;  now  they  invariably  show  a  profit. 
Furthermore,  under  the  Henderson  dicta- 
torship the  things  are  actually  satisfactory 
to  the  public,  which  they  never  were  prior 
to  1928.  To  appreciate  Cliff  Henderson  it 
is  only  needful  to  look  back  to  the  Dayton 
Races,  the  New  York  Races,  and  the  Phila- 
delphia Mud  Baths  to  see  what  Cliff  has 
done  to  alleviate  human  misery  and  suf- 
fering. As  a  police  captain  he  is  undoubt- 
edly a  good  air  race  manager. 


NEXT  on  our  roll  of  enforcers  of  the 
good  old  law — with  the  natural  ex- 
ception of  the  prohibition  law — is 
Captain  Ephriam  Wilberforce  Cleveland, 
more  familiarly  known  as  "Pop"  Cleveland. 
Pop  is  a  hold-over  from  the  Pliocene  era,  a 
descendant  of  the  Family  Pliosauridae.  This 
old  Pliosaurus  survived  the  Great  Ice  Age 
by  hiding  in  the  swamps  of  the  Cuyahoga 
Valley,  buried  to 
the  neck  in  man- 
grove roots  and 
empty  tomato  cans. 
Here  he  dug  in  his 
'^fl  toes,  held  firm,  and 

snorted  defiance 
while  the  glacial  de- 
bris passed  over 
him.  He  was  headed 
south  at  the  time 
as  is  clearly  evi- 
denced by  the  man- 
Hand  ner  >n  which  the 
glacier  has  pushed 
his  ears  outward  and  forward,  giving  him 
the  alert  appearance  of  a  bull  moose  test- 
ing the  wind.  Upon  the  passing  of  the  ice, 
however,  Pop  leaped  upon  the  back  of  good 
old  Pliohippus,  the  fossil  horse  of  that  pe- 
riod, and  made  good  his  escape.  He  gal- 
loped off  to  New  York  State  and  only  re- 
turned when  he  learned  about  Aerol  Struts. 

Pop,  whose  brief  biography  has  appeared 
before  in  these  veracious  columns — to  Pop's 
great  pleasure,  I  understand — was  in  the 
days  of  what  he  calls  his  youth  an  instructor 
(Continued  on  foUoiuing  page) 
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Proof  that 

VON  HOFFMANN 

Graduates  are 
Readily  Accepted 

On  hie  in  our  office  are  many  letters  from 
graduates  telling  of  their  more  ready  acceptance 
for  positions  because  they  were  Von  Hoffmann 
trained. 

Below  are  excerpts  from  two  of  them: 

Mr.  T.  H.  Worthington  writes  that  he  got  a 
job  as  soon  as  he  graduated.  In  writing  about 
the  incident  he  says — "Just  as  soon  as  I  stated  I 
graduated  from  Von  Hoffmann  Air  College, 
I  noticed  they  took  more  interest  in  me. 

Mr.  Richard  McDougall,  another  graduate  who 
is  now  an  instructor  in  another  school,  writes — 
"When  I  told  them  I  graduated  from  Von  Hoff- 
mann they  gave  me  the  job." 

Located  on  the  famous  $2,000,000  Lambert- 
St.  Louis  Municipal  Airport 

VON  HOFFMANN 
AIR  COLLEGE 

440  Lambert  -  St.  Louis  Municipal 
Airport,  St.  Louis,  Mo. 

U.  S.  Department  of  Commerce  approved  School 
for  Transport,  Limited  Commercial,  and 
Private— Ground  and  Flying 


'TP  HEN  you  can  be  certain  of  your  ready  acceptance 
into  this  modern  industry.  For  the  type  of  train- 
ing you  get  —  its  thoroughness  and  completeness  are 
scrutinized  very  closely.  Aviation  is  looking  for 
capable  men.  But  positions  of  responsibility  require 
men  who  have  learned  every  phase  of  each  problem 
they  will  be  called  upon  to  face. 

The  practical  training  given  at  Von  Hoffmann  has 
proved  itself  repeatedly.  97%  of  all  of  our  flying 
students  pass  Government  tests  on  first  trial.  That 
is  a  record  you  cannot  overlook. 

The  Von  Hoffmann  Air  College  is  one  of  the  few 
schools  in  the  country  with  the  highest  Government 
rating.  This  rating  was  awarded  only  after  the  Gov- 
ernment made  a  careful  study  of  our  equipment, 
instructors,  and  system  of  training.  It  is  your  guaran- 
tee of  the  best  training. 

If  you  are  over  16  years  of  age  send  in  the  coupon 
below  and  we  shall  send  you  full*  particulars. 


VON  HOFFMANN  AIR  COLLEGE 
440  Lambert-St.  Louis  Municipal  Airport 
St.  Louis,  Missouri.    MAIL  TODAY 

Name   


Address   

City   State 

Age  .'   /  am  interested  , 


□  Flying  Course 

□  Welding  Course 


□  Mechanics  Course 

□  Home  Study 
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in  the  United  States  Army  Air  Service.  He 
has  over  7,000  hours  in  the  air,  charitably 
speaking,  and  admits  that  he  is  at  least  forty- 
two  years  of  age.  That  is,  he  admits  that 
he  has  been  here  forty-two  years  during 
this  reincarnation,  though  there  is  not  a 
doubt  that,  regarded  as  a  fossil,  he  dates 
back  some  50,000  years,  to  put  it  mildly. 

And  this  is  captain  number  two  of  the 
law-and-order  brigade.  I  defy  him  to  arrest 
me— and  get  away  with  it. 


THE  third  captain  bold  of  this  police 
force  is  Gerald  H.  McClelland  (whose 
picture  we  showed  you  in  these  col- 
umns last  month),  the  airport  engineer  who 
is  equipped  by  nature  to  act  as  his  own 
steam  roller  when  necessary.  He  weighs 
about  275  pounds  on  the  hoof,  more  or  less, 
though  I  am  inclined  to  believe  it  is  more. 
Whatever  it  is,  it  is  less  than  it  was  a  while 
back,  for  he  writes  from  good  old  Los 
Angeles,  the  town  with  a  perfect  climate: 
"I  have  certainly  played  the  part  of  a 
real  laboring  man  out  here.  Ever  since  my 
arrival  I  have  been  out  at  Mission  Airport 
in  the  blasting  sun  from  eight  in  the  morn- 
ing until  five  or  five-thirty  in  the  evening, 
and  not  being  used  to  it,  it  sort  of  whittled 
me  down.  It  has  been  hotter  than  the  hinges 
of  hell  out  here,  and  I  am  getting  to  the 
point  where  I  would  give  a  million  dollars 
to  see  a  cloud  the  size  of  your  hat.  I  am 
going  to  fly  east  to  the  Races  with  either 
Dudley  Steele  or  Bernie  Wickham  with  one 
of  the  debris — thus  endangering  my  stand- 
ing in  the  league  of  aviation  executives." 

Jerry  is  over  standard  Pullman  size — in 
fact,  he  gave  up  taking  home  Pullman  towels 
years  ago,  and  went  in  solely  for  hotel  bath 
towels — so  if  he  is  to  use  the  trains  at  all 
it  is  just  as  well  that  the  climate  of  Califor- 
nia in  summer  should  have  a  whack  at  him. 
I  wrote  and  told  him  that  if  he  got  any 
bigger  the  Pullman  Company  would  be  un- 
able to  tote  him  around,  and  that  he'd  have 
to  make  arrangements  to  travel  in  that  spe- 
cial tank  car  in  which  the  Pacific  Coast 
Whaling  Company  is  exhibiting  a  full-grown 
whale.  In  fact,  you  know  those  rubber  ani- 
mals bathers  inflate  and  take  in  the  sea  with 
them  at  our  popular  beaches — very  large, 
some  of  them?  Well,  a  lady  said  to  Mrs. 
McClelland,  "I  saw  you  in  swimming  at 
Edgewater  Beach  with  one  of  those  big 
rubber  hippopotamuses,"  and  Mrs.  McClel- 
land didn't  know  what  the  lady  meant,  be- 
cause she  and  Jerry  had  been  alone  in  the 
water  that  day. 

And  this  is  the  laddie  who  at  the  age  of 
thirty-five  with  2,700  hours  in  the  air— prob- 
ably in  blimps — and  now  a  lieutenant,  senior 
grade,  in  the  great  United  States  Navy, 
and  an  executive  officer  at  Grosse  lie  base ; 
this,  I  say,  is  the  bird  who  suddenly  de- 
cides to  become  a  policeman,  and  a  police 
captain  at  that.  The  idea  is  startling  in  its 
originality.  The  only  thing  that  baffles  me 
is  this :  how  is  he  going  to  arrest  anyone  ? 


If  he  approaches  a  man  to  lay  his  hand  on 
the  culprit's  shoulder,  how  is  he  going  to 
reach  ahead  of  his  own  tummy? — tell  me 
that.  He'll  reach  forward,  his  tummy  will 
reach  still  further  forward — and  the  victim 
will  be  catapulted  out  of  hand's  way. 

I  give  him  my  hearty  permission  to  try 
to  arrest  me.  I'll  admit  that  if  he  trips  and 
falls  on  me  that  I'm  a  goner.  But  I  believe 
I  can  evade  him.  Flight,  in  this  instance,  is 
my  surest  defense.  And  I  don't  for  a  min- 
ute believe  that  he  could  catch  me.  His 
only  plan  would  be  to  sneak  up  on  me,  lean 
over  suddenly,  and  flatten  me  out.  But  this 
would  be  no  good  either.  What  would  be 
the  use  of  his  appearing  in  court  with  a 
large  flat  substance,  stand  it  up  against  the 
dock,  and  say,  "Your  Honor,  this  used  to 
be  Cy  Caldwell.  His  sense  of  humor  fre- 
quently went  flat  on  him,  so  in  charity  I 
made  the  rest  of  him  fit."  The  case  would 
be  dismissed  because  I  couldn't  be  identified 
after  Jerry  had  leaned  on  me  only  once. 


THE  doughty— and  possibly  gouty- 
lieutenants  in  this  brigade  of  bold  air- 
men who  enforce  the  law,  perhaps, 
are  Frank  Burnside,  Warren  D.  Williams, 
Lee  Peck,  Samuel  J.  Sampson,  William  B. 
Atwell  and  Earl  H.  Zistell.  Captain  Her- 
bert B.  Wright  is  flight  surgeon,  and  Lieu- 
tenant-Colonel Thos.  J.  Herbert  is  provost 
marshal.  The  only  one  of  this  lot  whom  I 
won't  dare  to  arrest  me  is  Colonel  Herbert— 
I  don't  know  him,  and  he  may  be  bigger 
than  I  am.  The  rest  of  them  can  come  on, 
one  at  a  time,  and  I'll  take  my  chances. 

J.  P.  Buckey,  secretary,  is  a  member  of 
the  Traffic  Division  of  the  Cleveland  Po- 
lice Department— so  all  he'd  give  me  would 
be  a  summons,  anyhow.  And  the  treasurer, 
Clifford  Gildersleeve,  executive  vice  presi- 
dent of  the  Cleveland  Air  Race  Corporation, 
fortunately  owes  me  some  consideration  be- 
cause I  once  flew  him,  for  nothing,  from 
Cleveland  to  Los  Angeles— so  I'm  sure  he 
wouldn't  arrest  me.  He's  the  only  one  of 
the  lot  I'd  really  be  nervous  about  tackling, 
for  he's  a  great  big  powerful  brute  who 
could  toss  me  aside  like  a  cold  waffle.  In 
fact,  it's  only  his  kind  heart  that  prevents 
him  from  tearing  up  a  few  hangars  and 
piling  them  on  top  of  Floyd  Logan. 

In  the  event  that  any  of  the  Air  Police 
get  too  rough  with  a  culprit,  the  kind  gen- 
tleman   who  will 


H.  B.  Wright,  M.D. 


patch  him  up  is 
Flight  Surgeon 
Herbert  B.  Wright. 
All  the  rest  of 
these  fellows  are 
phoney  policemen, 
but  Doc  Wright  is 
a  real  M.  D.,  hav- 
ing graduated  from 
Harvard  in  1923 
with  that  tag  at- 
tached to  him  by 
the  faculty.  His 
full  name  —  which 


he  also  uses  at  other  times— is  Herbert 
Beach  Wright.  He  was  born  thirty-three 
years  ago  on  a  cow  ranch  in  Montana, 
graduated  from  the  University  of  Wiscon- 
sin in  1919,  Harvard  in  '23,  and  the  Flight 
Surgeons'  School  of  the  U.  S.  Army  Air 
Corps  in  1928.  There  is  practically  no  doubt 
that  he  is  a  doctor.  In  fact,  the  Department 
of  Commerce  recognized  the  fact  by  making 
him  Medical  Examiner  in  Cleveland.  He  has 
examined  such  perfect  specimens  of  mascu- 
line beauty  as  Dick  Blythe  and  myself,  after 
which  he  was  heard  to  remark  that  he  no 
longer  regretted  not  seeing  Apollo  in  his 
prime — or  was  it  Aphrodite  in  the  Bath? — 
I  forget  which. 

He  was  an  instructor  in  medical  bacte- 
riology in  the  University  of  Wisconsin,  and 
a  sergeant  in  the  Medical  Corps  during 
the  war,  when  he  served  with  distinction 
on  the  front  at  Waco,  Texas,  and  New 
Orleans.  He  has  300  hours  in  the  air, 
Transport  License  No.  8683,  and  is  a 
captain  since  1927  in  the  37th  Division,  Air 
Service,  Ohio  National  Guard.  He  is  mar- 
ried and  has  one  child,  Susan,  aged  two  and 
a  half.  If  I  feel  ill  during  the  races  this 
year  I  shall  certainly  call  upon  Doc  Wright 
for  a  prescription. 


Frank  H.  Burnside 

IN  return  for  the  use  of  this  picture  of 
himself  in  a  Thomas  Brothers  plane  at 
Bath,  N.  Y.,  in  the  early  days,  I  offer 
good  old  Frank  H.  Burnside  the  privilege 
of  arresting  me  any  time  he  needs  practice 
as  a  policeman  of  the  air.  I  wouldn't  have 
the  heart  to  refuse  this  old-timer  any  such 
reasonable  request  as  the  pleasure  of  throw- 
ing me  in  jail  over  night;  I  would  just  go 
along  with  him  unprotestingly  and  I 
would  consider  it  a  pleasure  to  be  arrested 
by  the  holder  of  F.  A.  I.  License  No.  212 
and  Department  of  Commerce  Transport 
License  No.  391. 

( Continued  on  j allowing  page) 
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t^Lll  Aviation  benefits  from 

~G^&^^Ai^t-  military  achievements 


Curtiss -Wright  is  supplying  all  types 
of  planes  to  the  Army  and  Navy  Air 
Services.  Building  to  rigid,  strategic 
requirements  of  the  Bureaus,  Curtiss- 
Wright  is  meeting  their  demands  for 
speed,  stability  and  maneuverability. 
©  Its  Military  and  Naval  successes  and 
penetrating  study  of  transportation  put 
Curtiss  -Wright  in  the  unusual  position 
of  constantly  applying  this  experience 
to  improve  the  performance  of  every 


plane  it  produces.  That  is  how  Curtiss- 
Wright  is  constantly  adding  speed, 
increasing  useful  load  and  obtaining 
greater  economy  of  operation  in  its 
commercial  models.  ©  Keep  abreast  of 
Aviation's  rapid  development  by  letting 
a  Curtiss -Wright  dealer  demonstrate 
how  Curtiss -Wright  experience  and 
resources  are  built  into  planes  for  all 
commercial  purposes  —  training,  sport, 
business  and  air  transport. 


C   U    R  T   I   S   S  -  W 

29      WEST  57th 


RIGHT 

STREET 


ORPORATION 

NEW      YORK  CITY 
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(Continued  from  preceding  page) 
Frank  Burnside  was  born  at  Oneonta,  N. 
Y.,  August  7,  1888,  and  according  to  the 
records  was  educated  at  the  College  of 
Music  and  Utica  Conservatory  of  Music — 
much  to  my  surprise  because  he  doesn't  look 
it.  Whether  he  played  or  sang,  I  unfor- 
tunately do  not  know.  It  is  equally  hard  to 
imagine  him  swaying  gently  as  he  draws 
a  bow  over  his  violin  or  tossing  his  head 
skyward  as  he  sends  a  resounding  bellow 
hurtling  toward  the  heavens.  Perchance  he 
tooted  a  saxophone — or  were  they  invented 
then?  I  incline  to  the  belief  that  he  played 
gentle  pieces  on  the  harmonica — but  this  is 
a  mere  guess.  He  may  have  been  a  drummer 
or  a  jug-player. 

He  learned  to  fly  in  1911  and  soloed  in 
December  of  that  far-off  year  when  a 
pansy  was  still  a  flower  and  Fanny  was  a 
girl's  name — how  times  have  changed ! 
During  1912  he  did  exhibition  flying,  and 
until  1915  was  exhibition  instructor  and 
test  pilot  for  Thomas  Brothers,  when  he 
joined  Glenn  H.  Curtiss  to  do  special  flying 
until  1923.  For  the  next  three  years  he  was 
test  pilot  and  instructor  for  Thomas-Morse 
Aircraft  Work  at  Ithaca,  N.  Y.,  until  Sep- 
temper,  1926,  when  he  began  a  year's  test 
and  experimental  work  for  the  U.  S.  Air 
Mail  at  Chicago.    From  September,  1927, 


to  April,  1930,  he  was  pilot  for  National 
Air  Transport's  Cleveland-Chicago  run, 
when  he  became  test  pilot  for  Smith  Engi- 
neering Company,  Cleveland,  and  a  police- 
man of  the  Auxiliary  Air  Police.  He  has 
some  9,000  hours'  flying  experience. 


IT  never  occurred  to  me  until  this  min- 
ute, of  course,  but  I  just  happened  to 
think  that  this  Cleveland  Air  Police  has 
all  of  the  ear-marks  of  a  publicity  stunt 
perpetrated  by  the  nimble-witted  Cliff  Hen- 
derson to  advertise  the  National  Air  Races. 
I  don't  suggest  for  a  minute  that  this  really 
is  a  publicity  stunt. 

However,  if  it  really  is  a  publicity  stunt — 
as  of  course  it  isn't — why  not  make  it  amount 
to  something  by  having  the  whole  Force 
hop  on  to  and  arrest  this  notorious  charac- 
ter from  the  Far  West,  whose  picture  I 
publish  herewith  for  identification  pur- 
poses. This  hard-boiled  old  egg  is  the  first 
United  States  air  mail  pilot,  he  has  been 
flying  since  1911 — and  he  is  still  flying. 
These  are  reasons  enough  alone  why  he 
should  be  jugged. 

In  this  photograph  we  catch  him  in  a  dis- 
guise he  sometimes  affects — that  of  an  hon- 


est old  cattle  rancher,  which  he  isn't. 
Actually,  he's  a  real  estate  subdivider,  so 
probably  the  less  said  about  his  honesty  the 
better.  He  writes  me :  "Guess  I've  got  my 
old  job  again  this  year — herding  the  girls 
across  the  continent  in  the  women's  derby 
as  starter  and  timer.  Nice  bunch  of  girls 
last  year,  and  think  there  will  be  this  year. 

They  choose  old 
s^^s^^b^m|bh»C  birds  like  me  for 
this  job — one  foot 
in  the  grave  and 
the  other  on  a  ba- 
nana peel." 

Which  is  true 
enough,  girls.  But 
there's  no  telling 
which  way  that 
other  old  foot  on 
the  banana  skin  is 
going  to  slip — you 
want  to  remember 
that.  This  old  girl 
herder  from  away 
back  is  called, 
among  other  things, 
Earle  Ovington.  He 
and  the  climate  are 
the  most  famous 
things  in  Santa  Bar- 
bara, California. 


Earle  Ovingto 


A    COMPLETE  LINE 


GIVES  CONSTANT  TAI/TNESS 

Tube  Oil,  Dope-proof  Paints,  Clear  and 
Semi  Pigmented  Dope*,  Glossy  Pig- 
mented Dopes,  Oil  and  Nitro  Cellulose 

Morris  6c  Elmwood  Aves. 


IN  ALL  CLIMATES 

Primers,  Lacquers,  Varnishes,  A  coin- 
instruction  book  for  factory  and 
operators  is  available. 

Union,  Union  Co.,  N.  J. 


YOUR  21c 
IS  WORTH 
35c  TO  US 


DO  you  buy  AERO  DIGEST  on  the  news- 
stand every  month?  Do  you  know  how 
much  it  costs  you  at  the  end  of  two  years? 
.  .  .  $8.40. 

A  two  year's  subscription  at  $5  reduces  the  cost 
of  the  single  copy  from  35c  to  only  2lc  .  .  . 
20  5/6c  to  be  exact.  Here  you  earn  a  saving 
of  $3.40,  to  say  nothing  of  the  time  and  trouble 
involved  in  running  down  to 
the  newsstand  every  month. 

Let  us  give  you  35c  worth  for  Hj 
only  2  I  c — use  the  convenient 
coupon  .  .  .  TODAY. 
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Thanks  to  the  mixture  control  on  all  Strom- 
berg  Aircraft  Carburetors,  power  at  high 
altitudes  is  no  longer  a  thing  unattainable. 

This  mixture  control,  operated  handily  from 
the  dash  board,  enables  the  pilot  to  com- 
pensate fully  for  the  change  in  fuel  mixture 
that  takes  place  as  the  plane  climbs  higher. 
With  this  controlled  increase  or  decrease  in 
the  amount  of  fuel  entering  the  carburetor, 
naturally  the  engine's  power  is  not  cut  down 
in  proportion  to  atmospheric  density. 

Solving  this  problem  is  but  one  of  the  ways 
Stromberg  engineers  have  aided  in  the  de- 
velopment of  aircraft  engines.  Theirs  is  an 
experience  of  22  years.    Perhaps  they  can 
help  you  with  your  own  carburetion  prob- 
lems. Inquiries  are  invited. 


Over  95  per  cent 
of  the  Aircraft 
engines  being 
built  in  the 
United  States 
today  are 
Stromberg 
equipped. 


^Stromberg  Carburetors 


BENDIX.   S  TR  OJVLBE  R  G    CARBURETOR.  COMPANY 

«SUBSIDIARY  OF  BENDIX  AVIATION  CORPORATION  » 
701    BENDIX   DRIVE   •   SOUTH   BEND,  INDIANA 
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THE  AIR  SERVICES 


NAVAL  BUILDING 
FAVORS  AIR  ARM 

T  ARGELY  for  the  development  of  the 
air  arm  of  the  Fleet  is  the  building  pro- 
gram of  the  Navy  Department  for  the  fiscal 
year  1932,  announced  August  5  by  Secre- 
tary Adams.  The  total  construction  will 
cost  $129,385,000,  of  which  $81,080,000  will 
go  to  building  up  to  treaty  strength  the  air 
division  of  the  navy. 

The  program  calls  for  the  construction 
of  two  aircraft  carriers,  one  flying-deck 
10,000-ton  cruiser,  complete  airplane  equip- 
ment for  the  aircraft  carrier  Ranger  now 
under  construction  and  six  fleet  submarines, 
one  London  Treaty  six-inch  gun  cruiser  of 
about  10,000  tons  and  one  destroyer  leader. 
This  is  the  carefully  worked  out  program 
of  the  Navy  Department  in  view  of  the 
declared  policy  of  the  administration  "to 
create,  maintain  and  operate  a  navy  second 
to  none  and  in  conformity  with  treaty  pro- 
visions." 

The  proposed  new  aircraft  carriers, 
which,  if  authorized,  will  probably  be  named 
the  Constellation  and  the  Constitution,  in 
tonnage  will  be  a  little  more  than  one-third 
the  size  of  the  aircraft  carriers  Lexington 
and  Saratoga,  which  displace  33,000  tons 
each.  The  new  aircraft  carriers  will  cost 
$27,650,000  each  or  a  total  of  $55,300,000 
with  all  air  equipment  installed. 

The  flying-deck  cruiser  would  be  the  first 
vessel  of  this  type  built  for  any  navy.  This 
ship  will  not  be  an  aircraft  carrier  within 
the  definition  of  the  London  Treaty,  but 
rather  a  six-inch  gun  cruiser  with  a  flying 
deck  from  which  a  number  of  planes  can 
be  operated.  Being  within  the  10,000-ton 
cruiser  class  and  armed  with  guns  of  less 
than  eight-inch  calibre,  its  speed  would  ap- 
proximate that  of  the  cruisers  in  commis- 
sion and  building,  exceeding  thirty-two 
knots.  Such  a  ship  as  planned  would  cost 
$20,780,000. 

A  total  of  $5,000,000  is  appropriated  for 
the  equipment  of  the  new  aircraft  carrier 
Ranger,  now  under  construction  at  New- 
port News,  including  114  planes,  spare  parts 
and  accessories. 

Announce  Winners  of  Naval  Aircraft 
Gunnery  Trophies 

AIRCRAFT  gunnery  trophies  for  the 
naval  competitive  year  ending  June  30,  1931, 
have  been  won  by  Fighting  Squadron  3,  of 
the  U.  S.  S.  Langley;  Observation  Squad- 
ron 9M,  stationed  at  Port  au  Prince,  Haiti ; 
and  Torpedo  Squadron  7F,  attached  to  the 
U.  S.  S.  Argonne.  Each  of  the  three  vic- 
torious squadrons  will  be  awarded  an  in- 
dividual bronze  plaque  by  the  Navy  De- 
partment and  will  retain  possession  of  it 
during  the  present  competition  year. 

Fighting  Squadron  3,  attached  to  the 
U.  S.  S.  Langley  and  winner  of  the  trophy 
in  the  fighting  plane  class,  was  commanded 


during  the  gunnery  year  by  Lieut.-Comdr. 
Gerald  F.  Bogan,  U.S.N.  During  1929- 
1930,  this  squadron  won  the  Schiff  Trophy, 
which  is  awarded  annually  to  the  aviation 
unit  with  the  greatest  number  of  flying 
hours  without  serious  injury  to  personnel 
or  material. 

Observation  Squadron  9M,  attached  to 
the  First  Brigade  Marines,  Port  au  Prince, 
Haiti,  was  commanded  by  Major  James  E. 
Davis,  U.  S.  M.  C.,  during  the  past  gunnery 
year.  This  is  the  second  consecutive  year 
Squadron  9M  has  won  this  trophy. 

VP  Squadron  7F,  attached  to  the  U.  S.  S. 
Argonne,  flagship  of  the  Base  Force,  U.  S. 
Fleet,  was  commanded  by  Lieut.-Comdr.  G. 
R.  Fairlamb,  U.S.N.  This  is  the  second 
consecutive  year  that  this  squadron  has  won 
the  trophy  for  its  class,  which  includes  tor- 
pedo, bombing  and  patrol  types. 


Trial  Flights  of  Akron  Begin  in  August 

TRIAL  FLIGHTS  of  the  navy's  new 
dirigible  Akron  will  be  inaugurated  on  or 
about  August  31  at  the  municipal  airport, 
Akron,  Ohio,  according  to  a  recent  an- 
nouncement of  the  Navy  Department.  The 


REAR  ADMIRAL  WILLIAM  A. 
MOFFETT,  Chief  of  the  Bureau  of 
Aeronautics,  Navy  Department,  advocates 
a  high-speed  development  program  for  Na- 
val Aviation  in  a  statement  recently  issued. 
If  the  United  States  is  to  regain  the  world's 
aviation  speed  laurels  from  Europe,  more 
money  must  be  provided.  The  $220,000  au- 
thorized by  the  last  Congress  for  a  high- 
speed program  virtually  will  be  used  up 
by  the  development  of  an  engine  alone. 

The  purpose  of  such  a  program  is  not 
solely  to  build  racing  planes,  Admiral  Mof- 
fett  said.  The  Navy  Department  needs 
speedier  aircraft  for  service  use  if  the 
United  States  is  to  reach  air  parity  with 
the  aviation  services  of  foreign  navies. 

"The  Bureau  of  Aeronautics  has  consist- 
ently advocated  a  policy  of  high-speed  de- 
velopment. It  produces  direct  and  immedi- 
ate competition ;  it  stimulates  creative 
thought ;  the  results  obtained  are  directly 
applicable  to  service  aircraft. 

"Congress  made  available  on  July  1, 
1931,  the  sum  of  $220,000  for  high-speed 
development.  No  funds  had  been  included 
in  recent  appropriation  acts  for  this  im- 
portant project;  consequently,  it  will  take 
several  years  to  reach  the  status  existing 
abroad.  The  time  for  accomplishing  results 
will  depend  upon  the  talent  available  as 
well  as  the  amount  of  funds  appropriated. 
The  $220,000  already  authorized  has  per- 
mitted the  Bureau  of  Aeronautics  to  con- 
tract only  for  the  first  stage  in  the  devel- 
opment of  a  light-weight,  high-powered  en- 
gine. 


trials  will  be  conducted  for  a  period  oi 
approximately  one  month  by  day  or  by  night. 
No  fixed  itinerary  will  be  followed. 

Every  precaution  for  safety  will  be  taken 
during  the  trials  and  airplanes  must  keep 
at  least  1,500  feet  from  the  airship  at  all 
times.  Only  emergency  landings  and  sched- 
uled operations  by  heavier-than-air  craft  are 
permissible  at  the  Akron  airport  while  the 
Akron  is  docking  or  landing,  and  all  other 
aircraft  will  be  grounded. 

The  full  cooperation  of  all  pilots  has  been 
requested.  On  days  when  trials  are  to  be 
made  information  to  this  effect  will  be  sent 
over  the  teletype. 


West  Pointers  to  Study  Flying 

A  TOTAL  of  eighty-nine  newly  commis- 
sioned second  lieutenants  of  the  Army,  who 
graduated  from  the  U.  S.  Military  Acad- 
emy at  West  Point  in  June,  or  thirty  per 
cent  of  the  entire  graduating  class  of  296, 
has  been  detailed  to  the  Air  Corps  for 
the  purpose  of  undergoing  flight  training. 

They  will  report  on  September  11  to  the 
new  Air  Corps  training  center  at  Randolph 
Field,  Texas,  for  duty  as  students. 


"In  addition  to  the  engine  program,  there 
is  required  research  mainly  in  the  aerodyna- 
mical form,  the  most  efficient  structure  to 
support  the  applied  forces  and  the  pro- 
peller. Preliminary  studies  are  now  being 
undertaken  to  determine  the  proper  line 
of  research  for  solving  these  complex  prob- 
lems. When  funds  are  available,  they  can 
then  be  undertaken.  All  existing  facilities 
will  be  called  upon  for  their  appropriate 
share  of  the  work.  For  example,  the  new 
towing  basin  of  the  National  Advisory 
Committee  for  Aeronautics  at  Langley  Field 
will  conduct  the  investigation  to  determine 
the  most  efficient  aerodynamic  form. 

"As  stated,  the  results  from  a  high-speed 
development  program  are  directly  applica- 
ble to  service  aircraft.  Now  the  service  is 
in  need  of  an  engine  of  about  1,000  horse- 
power for  patrol  planes  and  airships.  If  the 
development  program  develops,  say,  an  en- 
gine of  2,500  horsepower,  it  will,  with  minor 
modifications  make  a  most  reliable  1000- 
horsepower  service  engine. 

"Preliminary  studies  have  created  a  new 
design  for  patrol  plans  which  will  improve 
their  performance ;  already,  returns  are  be- 
ing received  from  the  stimulating  effect  of 
the  high-speed  project. 

"Funds  expended  for  a  high-speed  devel- 
opment program  is  money  well  spent.  It  is 
an  economical  method  to  insure  that  our 
service  types  of  aircraft  are  being  main- 
tained at  the  maximum  performance.  Our 
country  demands  the  best. 

"Let  us  speed  up  this  program— more 
funds  are  needed." 


MOFFETT  SPONSORS  HIGH-SPEED  PLANES 
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The  World  that 


NAVY 


Corsairs 


See 


Vought  Corsairs  see  the  world  with  the 
Navy.  For  Corsairs  are  always  with  the 
fleet — wherever  it  may  go. 

In  service  with  the  aircraft  carriers,  Cor- 
sairs take  off  from  steel  decks — which 
are  often  far  from  steady  runways — and 
land  into  relentless  arresting  gear.  Cor- 
sairs are  catapulted  from  the  battleships 
and  cruisers.  They  land  in  rough  and 
choppy  seas  and  are  hoisted  aboard  by 
cranes.  Service  like  this  demands  stam- 
ina and  handling  qualities  far  beyond 
the  requirements  of  ordinary  flying. 
And  the  way  the  Corsair  meets  such 


demands  has  made  it  a  standard  ob- 
servation plane   of  the  U.  S.  Navy. 

Combine  the  structural  strength  of  the 
Corsair  with  its  exceptional  speed  range 
and  ease  of  handling  and  you  have  a 
plane  ideally  suited  for  fast  executive 
transport  and  private  flying.  Chance 
Vought  Corporation.  Division  of  United 
Aircraft  &  Transport  Corporation.  East 
Hartford,  Connecticut.  Export  repre- 
sentative: United  Aircraft  Exports,  Inc., 
230  Park  Avenue,  New  York,  N.  Y. 


CHANCE  VOUGHT 
CORPORATION 
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Army  Bombs  Freighter  in  Test 

BOMBING  tests  in  which  the  discarded 
freighter  Mount  Shasta  was  used  as  the 
target  were  conducted  last  month  off  the 
Virginia  Capes  by  the  Second  Bombardment 
Group,  Army  Air  Corps,  stationed  at 
Langley  Field,  Va.  Faulty  radio  com- 
munication between  the  surface  craft  and 
Langley  Field,  mechanical  troubles  which 
developed  while  the  target  was  being  towed 
to  the  prearranged  position  and  severe 
weather  prevented  the  experiment  on  the 
first  day's  schedule.  The  tests  were  made 
on  the  following  day. 

The  planes  bombing  the  Mount  Shasta 
were  flown  over  the  target  at  an  altitude 
of  5,000  feet  and  bombed  the  ship  both 
singly  and  in  groups.  Light  projectiles  were 
used. 


Service  Pilots  to  Give  Exhibitions 
at  National  Air  Race 

PLANES  of  three  Army  Air  Corps  pur- 
suit squadrons  will  participate  in  the  aerial 
program  of  the  1931  National  Air  Races, 
Cleveland.  Ohio,  August  29-September  7, 
the  Air  Corps  recently  announced.  These 
squadrons  will  be  the  17th,  27th  and  94th 
of  the  First  Pursuit  Group,  Selfridge  Field, 
Mich.  The  pilots  will  fly  Wasp-powered 
Boeing  pursuit  ships.  During  the  course  of 
the  air  races  the  Army  pilots  will  engage  in 
formation  flying  and  other  maneuvers  over 
the  Cleveland  Airport. 

Service  flying  and  maneuvers  will  be 
demonstrated  at  the  National  Air  Races  by 
Fighting  Squadron  3,  attached  to  the  U.  S. 
S.  Langley,  under  the  command  of  Lieut. - 
Comdr.  J.  E.  Ostrander,  according  to  a 
Navy  Department  announcement. 


Forty-five  Boeing  Fighters  Purchased  by 
Navy  Department 

CONTRACT  totaling  $527,947.75  for  the 
purchase  of  forty-five  fighting  planes  and 
spare  parts  has  been  awarded  by  the  Navy 
Department  to  the  Boeing  Airplane  Com- 
pany of  Seattle,  Washington.    In  ordering 


these  forty-five  fighting  planes,  the  Depart- 
ment exercised  an  option  held  in  connection 
with  a  previous  contract  for  thirty  planes 
of  the  same  type,  which  are  designated  by 
the  navy  as  F4B-3's. 

The  fighters  are  single-seater  planes, 
equipped  with  Wasp  engines  manufactured 
by  the  Pratt  and  Whitney  Company  of 
Hartford,  Conn.  The  F4B-3  type  is  a  de- 
velopment of  the  F4B-1  type  of  fighter 
which  has  been  used  in  the  navy  during  the 
past  two  years. 

The  planes  of  this  new  contract,  upon 
completion,  will  be  assigned  to  the  oper- 
ating squadrons  aboard  the  aircraft  car- 
riers of  the  U.  S.  Fleet. 


Test  Searchlights  for  Anti-Aircraft  De- 
fense at  Fort  Humphreys,  Va. 

THE  anti-aircraft  searchlight  exercises 
being  held  at  Fort  Humphreys,  Va.,  for  six 
weeks  beginning  August  15,  are  the  most 
extensive  to  be  conducted  since  the  develop- 
ment of  the  latest  anti-aircraft  searchlight 
equipment. 


PERFORMANCE  trials  on  forty-two  air- 
'  planes  during  the  fiscal  year  recently 
ended  were  carried  out  by  the  Flight  Test 
Section  of  the  Navy  Department  at  the 
Naval  Air  Station,  Anacostia,  D.  C.  These 
included  nine  fighters,  ten  observation  planes, 
six  transports,  six  patrol  flying  boats,  two 
torpedo  or  bombing  planes,  four  training 
planes,  one  scouting  plane,  one  autogiro  and 
three  miscellaneous  aircraft. 

Commenting  on  the  year's  work  of  the 
Section,  Rear  Admiral  William  Moffett, 
Chief  of  the  Bureau  of  Aeronautics,  Navy 
Department,  recently  issued  the  following 
statement : 

"The  work  at  Anacostia  this  past  year 
reflects  great  credit  on  the  Section's  person- 
nel. The  mission  of  this  Section  is  to  carry 
out  the  flight  testing  of  airplanes,  engines, 
accessories  and  equipment  as  directed  by  the 
Department,  and  to  submit  proper  reports 


The  anti-aircraft  troops  participating  will 
consist  of  three  searchlight  batteries  of  Coast 
Artillery  each  having  a  strength  of  three 
officers  and  75  enlisted  men.  Eighteen  mo- 
bile 60-inch  anti-aircraft  searchlights  and 
eight  sound  locators  will  be  used  during  the 
exercises. 

In  addition  to  the  Coast  Artillery  troops 
the  Air  Corps  will  furnish  eighteen  planes, 
including  nine  attack,  six  pursuit,  and  three 
bombardment. 

The  particular  purpose  of  these  exercises 
is  to  test  the  efficiency  of  the  newest  model 
searchlight,  distant  electrical  control  system 
and  sound  locators.  These  new  instruments 
have  been  in  use  for  some  time  but  have 
not  had  previously  exhaustive  tests  under 
all  conditions  of  field  service.  The  latest 
anti-aircraft  searchlight  is  a  very  efficient 
light  which,  with  the  electrical  control,  is 
capable  of  great  flexibility  in  following  the 
fastest  planes  which  may  be  encountered. 

During  the  exercises  the  planes  will  fly 
at  elevations  from  1,000  feet  to  16,000  feet. 


Navy  Buys  Keystone  Amphibions 

THE  Navy  Department  has  awarded  a 
contract  to  the  Keystone  Aircraft  Corpora- 
tion, Bristol,  Pa.,  for  the  construction  of 
seven  Keystone-Loening  amphibions  at  a 
total  cost  of  $164,062.50.  These  planes,  des- 
ignated by  the  Navy  as  OL-9,  are  the  same 
type  as  the  fifteen  amphibions  being  built 
by  the  Keystone  company  under  a  previous 
contract. 

The  planes  for  which  the  most  recent 
contract  has  been  awarded  will  be  powered 
with  R-1690  Pratt  and  Whitney  engines. 

The  OL-9  is  a  two-seater  amphibion, 
equal-winged  biplane.  The  hull  is  specially 
reinforced  for  deck  landing  and  to  with- 
stand stress  of  catapult  launching.  In  the 
hull  is  a  cabin  for  a  wireless  operator. 

THE  Switlik  Parachute  &  Equipment 
Company  of  Trenton,  N.  J.,  was  recently 
awarded  a  contract  for  1,283  parachutes  by 
the  Army  Air  Corps,  according  to  an  an- 
nouncement of  company  officials.  The  Navy 
Department  recently  awarded  the  company 
a  contract  for  200  Switlik  Chutes. 


thereon.  Simply  expressed,  this  means  that 
virtually  all  experimental  machines  and  the 
first  airplane  of  each  production  contract  are 
put  through  the  program  of  tests  and  in- 
spections on  which  is  based  the  acceptance 
of  each  type  for  service  use.  It  is  fortunate 
that  we  have  such  a  fine  location  for  this 
work,  here,  close  to  the  design  and  engineer- 
ing experts  in  the  Department.  Because  of 
this,  discussions  of  defects  or  improvements 
in  our  planes  encounter  a  minimum  of  delay." 

The  Flight  Test  Section  at  Anacostia  was 
organized  January  1,  1927,  on  recommenda- 
tion of  the  Bureau  of  Aeronautics.  The  per- 
sonnel of  the  Section  at  present  consists  of : 
five  officers,  two  aeronautical  engineers,  three 
clerks,  and  twenty  enlisted  men.  Lieutenant 
Ralph  A.  Ofstie  is  officer-in-charge  of  flight 
tests,  and  is  aided  by  the  following :  Lieuten- 
ants F.  M.  Trapnell,  J.  F.  Bolger,  R.  B. 
Pirie  and  T.  J.  Hedding. 


ANACOSTIA  FLIGHT  TEST  SECTION 
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IESEL-POWERED    BELLANCA    BREAKS  WORLD'S 
NON-REFUELING    ENDURANCE  RECORDS 


Walter  L 
pilot  of  the 
ord-hreal 


^  HOURS  S3„  ^"-wafflCB. 


Goodrich 

Low  Pressure 

Tires 

permit  perfect 
take-off  despite 
tremendous  overload 


AT  6:47  o'clock  on  the  morning  of  May 
J\  28,  1931,  two  seasoned  pilots,  Walter 
Lees  and  Frederic  A.  Brossy,  stepped  into 
their  heavy-laden  oil-burning  monoplane, 
raced  down  the  wide  sandy  Jacksonville 
beach,  and  took  off  on  the  longest  non-stop, 
non-refueling  airplane  flight  ever  made. 

Four  days  and  three  nights  the  big  plane 
circled  above  excited  Jacksonville,  Florida 
— traveled  over  6000  miles  before  the  re- 
serve of  fuel  oil  ran  out.  Long  enough  to  break 
the  world's  record  by  more  than  nine  hours! 

"We  wish  to  express  our  appreciation  for 
the  part  Goodrich  Low  Pressure  Tires  and 
Goodrich  oil  and  fuel  line  hose  played  in 
our  flight,"  write  Lees  and  Brossy.  "Our 
plane  weighed  approximately  6700  pounds 
and  the  tires  did  not  give  us  the  slightest 
trouble  either  in  taking  off  or  landing.  The 
special  hose  you  made  for  covering  our  fuel 
lines  worked  out  far  better  than  we  ex- 
pected. You  may  be  assured  we  will  call 
upon  you  again  whenever  the  occasion 
demands." 

On  any  plane  Goodrich  Low  Pressure 
Tires  add  safety— make  take-offs  and  land- 
ings easier.  Small  wonder  that  these  sturdy 
tires  are  the  leading  choice  of  airmen 
everywhere. 

The  B.  F.  Goodrich  Rubber  Company. 
Established  1870,  Akron,  Ohio  and  Los 
Angeles,  California. 


RUBBER  FOR  AIRPLANES 


_  _  w      •      m      n  ■  -j    Over  40  rubber  articles  for  airplanes   .    Silvertown  Tires 

anOther  ##.#*.   inOOanen  HrOaUet    shields  .  Tail  Wheels  .  Ho8e  .  Tubing  .  Engine  Mounts  .  Cr. 
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AERONAUTICAL  INDUSTRY 


DIGEST     OF     RECENT  EVENTS 

A  Brief  Chronological  Summary  of  the  Month's  Important  Aeronautical  News 


Test  British  Seaplane 

(England.)  Sir  Alan  CoBham  took  off 
at  Rochester,  Kent,  in  the  Valetta,  a  trimo- 
tor  seventeen-passenger  seaplane,  on  a  six- 
weeks'  flight  to  test  the  practicability  of  the 
plane  and  to  explore  a  new  airline  route 
over  the  lakes  of  Central  Africa.  The  ship 
is  especially  designed  for  high-altitude  fly- 
ing. He  was  accompanied  by  a  crew  of 
five.  (July  22) 
N.  A.  A.  Convention 

The  Tenth  Annual   Convention  of  the 
National  Aeronautic  Association  was  held 
at  Washington,  D.  C.  (July  23-24) 
National  Air  Tour 

With  ten  planes  competing  the  National 
Air  Tour  for  the  Ford  Reliability  Trophy 
completed  at  Detroit,  Mich.,  a  4,858-mile 
flight  at  speeds  averaging  from  64  miles  per 
hour  to  143  miles  per  hour.  Awarded  on  a 
point-score  basis,  the  trophy  went  to  Harry 
L.  Russell,  last  year's  winner,  who  piloted 
a  trimotor  Ford  with  three  Wright  engines. 
James  H.  Smart  with  a  Wasp-powered 
Ford  was  second.  L.  R.  Bayles,  in  a 
Granville  Bee  Gee  won  the  Great  Lakes 
Trophy  for  light  planes.    (July  25) 

King's  Cup  Race 

(England.)  Although  extremely  difficult 
weather  was  encountered,  twenty  pilots  out 
of  forty  starting  completed  the  annual  982.5- 
mile  King's  Cup  Air  Race  around  Britain 
and  unusually  high  speeds  were  attained  by 
the  winners.  Flying  Officer  E.  C.  T.  Ed- 
wards, R.A.F.,  placed  first  with  an  average 
speed  of  117.8  miles  per  hour  in  a  Black- 
burn "Bluebird"  biplane.  (July  25) 
Detroit  Balloon  Race 

Apparently  two  balloons  tied  for  first 
place  with  220  miles  to  their  credit,  in  the 
annual  Detroit  Balloon  Race.  Starting 
from  Cleveland  with  five  other  entries, 
Edward  J.  Hill  landed  near  Marietta,  Ohio, 
and  Tracy  Southworth  finished  at  Option, 
Pa.     (July  26) 

Northern  Air  Route  Survey 

Parker  D.  Cramer  took  off  at  Detroit, 
Mich.,  on  a  projected  flight  to  Denmark  via 
Canada,  Greenland,  Iceland  and  the  Faroe 
Islands,  to  make  an  aerial  survey  of  a 
northern  air  mail  route  to  Europe.  He  flew 
a  Diesel-powered  Bellanca  monoplane 
equipped  with  seaplane  floats.  The  flight 
was  sponsored  by  Trans-American  Air 
Lines  Corporation.    (July  27) 

Boardman-Polando  Flight 

Russell  N.  Boardman  and  John  Polando 
took  off  in  the  Bellanca  monoplane  Cape 
Cod  at  Floyd  Bennett  Airport  on  a  flight  to 
Istanbul,  Turkey.    (July  28) 


Herndon-Pangborn  Flight 

Eighteen  minutes  after  the  Cape  Cod 
started  for  Turkey,  Hugh  Herndon,  Jr., 
and  Clyde  Pangborn  left  Floyd  Bennett  Air- 
port on  an  eastward  flight  around  the  world 
in  an  attempt  to  set  a  new  record  for  the 
distance.  They  flew  the  special  Bellanca 
monoplane  Miss  Veedol.    (July  28) 

International  Soaring  Meet 

(Germany.)  The  International  Soaring 
Meet,  participated  in  by  more  than  ten 
countries,  was  held  at  Wasserkuppe.  (July 
28-August  10) 

Lindbergh  Flight 

Colonel  Charles  A.  Lindbergh  left  North 
Beach  Airport,  Queens,  N.  Y.,  on  a  flight 
to  Japan,  via  Canada,  Alaska  and  Siberia. 
He  was  accompanied  by  Mrs.  Lindbergh 
and  flew  a  Lockheed  Sirius  monoplane 
equipped  with  seaplane  floats.    (July  29) 

Graf  Visits  Arctic 

(Germany.)  Carrying  a  party  of  scien- 
tists, the  Graf  Zeppelin  returned  to  Germany, 
completing  a  seven-day  cruise  to  the  Arctic 
for  the  purpose  of  exploring  the  Far  North 
from  the  air.  New  lands  were  discovered 
and  scientific  work  of  three  years  was 
accomplished  within  three  days.    (July  30) 

Long-Distance  Record 

(Turkey.)  Boardman  and  Polando 
landed  at  Istanbul  on  a  flight  from  New 
York,  establishing  a  new  world's  long-dis- 
tance record  of  4,986  miles  in  forty-nine 
hours  and  nineteen  minutes,  exceeding  the 
former  record  of  4,912.7  miles  set  by  Dieu- 
donne  Coste  from  Paris  to  Manchuria  two 
years  ago.    (July  30) 

Brock-Garrett  Tour 

(Canada.)  Dr.  John  D.  Brock,  accom- 
panied in  a  Stinson  Junior  by  Colonel  R. 
Garrett,  landed  at  Montreal  on  a  good-will 
tour  of  the  United  States  and  southern  Can- 
ada, and  completing  his  613th  consecutive 
day  of  flying.    (July  31) 

Airworthiness  Conference 

A  conference  to  discuss  proposed  changes 
in  the  airworthiness  requirements  for  air- 
craft was  held  at  Washington,  D.  C,  be- 
tween officials  of  the  Aeronautics  Branch, 
Department  of  Commerce,  and  approxi- 
mately fifty  representatives  of  aeronautical 
manufacturers.     (July  31) 

National  Glider  Meet 

For  the  second  successive  year,  Albert  E. 
Hastings  won  the  Edward  S.  Evans  Trophy 
for  the  American  championship  in  gliding 
at  the  National  Gliding  and  Soaring  Con- 


test, held  at  Elmira,  N.  Y.  Among  his 
accomplishments  at  the  meet  was  a  dura- 
tion flight  of  seven  hours  and  thirty  min- 
utes.   (August  2-16) 

World  Flight  Abandoned 

(Siberia.)  Pangborn  and  Herndon  aban- 
doned at  Khabarovsk  a  projected  flight 
around  the  world  to  exceed  the  record  of 
Post  and  Gatty.  Twenty-two  hours  and 
fifty-eight  minutes  behind  the  Winnie  Mae's 
record,  they  had  flown  from  New  York  to 
Moylegrove,  Wales;  Croydon  Airdrome, 
London ;  Templehof  Airdrome,  Germany ; 
Deitigari,  Omsk  and  Chita,  Siberia.  De- 
layed by  weather  and  other  extraneous  cir- 
cumstances, they  had  covered  a  total  dis- 
tance of  9,200  miles  in  a  total  elapsed  time 
of  140  hours  and  thirty-two  minutes,  or  a 
flying  time  of  107  hours  and  three  minutes. 
After  a  delay  of  a  few  days  because  of 
unfavorable  weather,  they  flew  on  to  Tokio. 
Detained  by  the  authorities,  they  were 
charged  with  flying  over  forbidden  zones 
and  taking  photographs  and  fined  $1,025 
each.    (August  3) 

Do.X  Starts  for  U.  S. 

(Brazil.)  The  Germany  flying  boat  Do.X 
took  off  at  Rio  de  Janeiro  on  a  flight  to 
New  York,  continuing  a  flight  which  started 
at  Altenrhein,  Switzerland.  The  plane  was 
in  command  of  Lieut.  C.  H.  Schildhauer, 
U.  S.  N.,  and  carried  ten  passengers. 
(August  5) 
Navy  Air  Program 

Of  a  total  of  $129,385,000  expenditures 
called  for  in  the  navy's  building  program  for 
the  fiscal  year  1932,  more  than  $81,000,000 
will  be  appropriated  for  the  air  arm,  Sec- 
retary Adams  announced.  (August  5) 
Hall  Sets  Record 

James  Goodwin  Hall  completed  a  record 
round  trip  flight  from  New  York  to  Chicago 
in  his  Lockheed  Altair  monoplane.  He 
made  the  westward  flight  in  four  hours  and 
twelve  minutes,  the  eastward  flight  in  four 
hours  and  three  minutes  and  the  round  trip, 
with  one  hour  and  forty-one  minutes  at  the 
Chicago  airport,  required  nine  hours  and 
fifty-six  minutes.  (August  5) 
England-Japan  Record 

(Japan.)  Miss  Amy  Johnson  landed  at 
the  Tachikawa  Airdrome,  completing  a 
flight  in  easy  stages  from  London  in  ten 
and  one-half  days,  exceeding  the  former 
light  plane  record  of  eleven  days  made  by 
Seiji  Yoshihara,  Japanese  pilot.  Miss  John- 
son was  the  first  woman  to  make  the  flight 
via  Siberia.  She  was  accompanied  by  C. 
S.  Humphries.     (August  6) 

Australia-England  Record 

(England.)  J.  A.  Mollison  landed  at 
Pevensey  Bay  on  a  10,000-mile  flight  from 
Australia  in  eight  days,  twenty  hours  and 
nineteen  minutes,  bettering  by  approximately 
two  days  the  former  record  of  ten  days  and 
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twenty-three  hours  established  recently  by 
C.  W.  Scott.    (August  6) 

Akron  Christened 

More  than  100,000  attended  ceremonies 
in  conjunction  with  the  christening  of  the 
navy's  new  super-dirigible  the  Akron  at  the 
Goodyear-Zeppelin  airship  dock,  Akron, 
Ohio.  The  airship,  formerly,  the  ZRS-4,  was 
christened  by  Mrs.  Herbert  C.  Hoover. 
(August  8). 

Von  Gronau  to  U.  S. 

(Iceland.)  Capt.  Wolfgang  von  Gronau, 
German  flier  at  Reykjavik  on  a  flight  from 
Europe,  announced  that  he  would  continue 
on  to  the  United  States  across  the  northern 
route.    (August  10) 

Cramer  Flight 

(Denmark.)  Hope  was  abandoned  for 
the  American  flier,  Parker  Cramer,  and  his 
Canadian  radio  operator,  Oliver  Pacquette, 
missing  for  several  days  on  a  flight  from 
the  United  States  to  Copenhagen  to  make 
an  aerial  survey  of  a  great  circle  air  mail 
route  between  the  United  States  and  Europe. 
(August  12) 

Hawks  Sets  Record 

Shattering  the  New  York  to  Chicago 
flight  records,  Capt.  Frank  M.  Hawks  flew 
from  Roosevelt  Field,  L.  I.,  to  the  Chicago 
Municipal  Airport  in  four  hours  and  six 
minutes,  clipping  six  minutes  from  the  for- 
mer record  set  by  James  G.  Hall.  He  con- 
tinued to  South  Springs,  S.  D.,  planning  to 
return  to  New  York  the  following  day  via 
Chicago.     (August  12) 

Captain  Hawks 

A  new  record  of  three  hours  and  forty- 
six  minutes  from  Chicago  to  New  York  was 
established  by  Capt.  Frank  M.  Hawks, 
exceeding  by  twenty  minutes  the  record  held 
by  J.  G.  Hall.  On  the  flight,  which  started 
at  Hot  Springs,  S.  D.,  he  flew  the  distance 
of  1,546  miles  to  New  York  via  Chicago 
in  an  elapsed  time  of  eight  hours  and  forty- 
eight  minutes.    (August  13) 

Preston-Collignon  Flight 

Edwin  L.  Preston  and  Robert  H.  Collig- 
non  took  off  at  Detroit,  Mich.,  on  a  4,300- 
mile  flight  to  Copenhagen,  Denmark  over 
the  great  circle  route  on  which  Parker  Cra- 
mer and  Oliver  Pacquette  were  reported  lost 
on  a  flight  to  chart  a  northern  air  mail 
route  to  Europe.  They  will  search  for  the 
others  and  continue  the  survey  of  the  route, 
flying  a  Stinson  Junior  monoplane  equipped 
with  a  Packard  Diesel  engine  and  seaplane 
floats.  Their  flight  is  sponsored  by  Trans- 
American  Air  Lines.    (August  18) 

Do.X  at  Paramaribo 

(Dutch  Guiana.)  The  German  flying  boat 
Do.X,  en  route  from  Rio  de  Janeiro  to  New 
York  on  an  extended  flight  from  Switzer- 
land, arrived  at  Paramaribo  from  Para, 
remained  overnight  and  took  off  for  Miami. 
(August  18) 

Graf  Flies  to  London 

(Engand.)  The  Graf  Zeppelin  landed  at 
Hanworth  Airdrome,  London,  on  a  flight 
from  Germany,  discharged  twenty -two  pas- 


sengers and  then  took  off  within  an  hour 
with  a  new  complement  of  twenty-four  pas- 
sengers on  a  twenty-four-hour  cruise  of 
Britain.  This  is  the  first  time  a  Zeppelin 
has  landed  in  England  since  the  war. 
(August  18) 

Lindbergh 

(Siberia.)  Col.  Charles  A.  Lindbergh 
and  Mrs.  Lindbergh  left  Avatacha  Bay, 
Siberia,  on  a  flight  from  New  York  to 
Tokio,  Japan,  via  Canada,  Alaska,  Siberia 
and  the  Kurile  Island  chain.  It  was  re- 
ported that  they  planned  to  continue  their 
westward  flight  around  the  world.  (August 
18) 

Von  Gronau 

(Greenland.)  Capt.  Wolfgang  von  Gro- 
nau landed  at  Ivigut  from  Godthaab  on  a 
flight  to  the  United  States  across  the  Arctic 
route.  He  planned  to  proceed  to  Disko  Bay 
and  take  off  on  the  last  lap.    (August  19) 

Liner-Plane  Mail  Record 

The  fastest  steamship-airplane  mail  deliv- 
ery service  ever  made  across  the  Atlantic 
was  reported  by  officers  of  the  North  Ger- 
man Lloyd  liner  Bremen.  A  plane  landed 
the  Bremen's  mail  at  Boston  three  days, 
twenty-two  hours  and  fifty-four  minutes 
after  the  liner  left  Cherbourg.  The  plane 
took  off  from  the  steamship  625  miles  at 
sea  from  Boston  and  reached  the  city  four 
hours  and  fifty  minutes  later.    (August  191 


Department  of  Commerce  and  Aeronauti- 
cal Manufacturers  Agree  to  Changes 
in  Airworthiness  Requirements 

CHANGES  in  the  airworthiness  require- 
ments of  the  Federal  Air  Commerce  Regula- 
tions for  Aircraft  were  agreed  upon  by  offi- 
cials of  the  Department  of  Commerce  and 
representatives  of  approximately  fifty  air- 
craft manufacturers  at  a  conference  held 
July  31  at  Washington,  D.  C,  between  the 
Aeronautics  Branch  and  the  aeronautical  in- 
dustry, The  changes,  largely  of  a  technical 
nature  and  involving  more  careful  attention 
to  design  and  construction  with  a  view  to 
providing  increased  safety,  were  for  the  most 
part  agreed  upon.  Other  recommendations 
were  taken  under  advisement  after  discussion. 

A  recommendation  that  the  landing  speed 
of  seaplanes  and  flying  boats  be  increased 
was  advanced  by  the  manufacturers.  The 
Department's  regulations  require  that  such 
aircraft  "land  at  a  speed  not  exceeding 
sixty-five  miles  per  hour  except  that  air- 
planes which  are  neither  designed  nor  used 


to  carry  passengers  shall  land  at  a  speed 
not  exceeding  seventy  miles  per  hour."  The 
manufacturers  suggested  that  the  landing 
speed  for  seaplanes  be  changed  to  seventy 
miles  per  hour  on  passenger-carrying  planes 
and  seventy-five  miles  on  non-passenger. 

Among  the  changes  recommended  by  the 
Department,  an  item  concerning  the  provision 
of  emergency  exists  in  planes  aroused  con- 
siderable discussion.  The  acceptance  of  the 
change  was  deferred  to  further  consideration. 

Colonel  Clarence  M.  Young,  Assistant 
Secretary  of  Commerce  for  Aeronautics 
presided  at  the  conference.  He  explained 
that  the  airworthiness  requirements  con- 
stitute a  set  of  rules  which  serve  as  a  guide 
to  the  aircraft  industry  as  to  what  will  be 
required  on  new  design.  There  have  been 
a  number  of  changes  in  aviation  engineering 
during  the  past  year,  he  pointed  out,  and 
the  regulations  have  proven  themselves  suf- 
ficiently flexible  to  allow  for  these  changes. 


To  Begin  Construction  of  Dirigible 
Hangar  at  Sunnyvale,  Calif. 

THE  Navy  Department  has  advertised 
for  bids,  to  be  opened  the  latter  part  of 
September,  for  the  construction  of  the  di- 
rigible hangar  at  the  navy's  new  lighter- 
than-air  base  at  Sunnyvale,  Calif.  Plans 
and  specifications  of  the  structure  have 
been  completed  by  the  Bureau  of  Yards 
and  Docks,  Navy  Department. 

One  specification  on  which  bids  will  be 
received  includes  the  grading  of  the  site, 
the  foundations  of  the  hangar,  and  the  rail- 
road track  from  the  station  boundary  to 
the  hangar  site.  A  second  specification  in- 
cludes the  superstructure  and  covering  of 
the  hangar. 

The  hangar,  which  is  to  serve  as  a  Pa- 
cific Coast  dirigible  base,  will  be  1,138  feet 
long,  310  feet  wide,  and  198  feet  high. 

In  general  shape,  it  will  be  similar  to  the 
Goodyear-Zeppelin  Corporation's  hangar  at 
Akron,  Ohio,  and  will  have  the  same  type 
of  "orange-peel"  doors.  The  main  arches, 
which  are  spaced  seventy-two  feet  apart, 
are  of  a  three-hinged  type,  with  the  lower 
pins  set  fifty-five  feet  above  the  floor  level 
and  supported  on  heavy  A-frames. 

In  addition  to  the  hangar,  a  number  of 
buildings  and  structures  will  be  required  to 
complete  the  station,  including  an  admin- 
istration building,  barracks  and  mess  hall, 
a  dispensary,  a  recreation  building,  offi- 
cers' quarters,  an  aerological  and  radio  sta- 
tion, store-houses  and  shops. 


The  Lindberghs'  Cyclone-powered  Lockheed  is 
equipped  with  radio  .  .  .  protected  against 
ignition  interference  by  Breeze  Radio  Shielding 


Others  prominent  in  the  aviation  industry 
who  Use  Breeze  Radio  Shielding  are: 

Wright 
Pratt  &  Whitney 
Lycoming 

Ford 
Bellanca 
Sikorsky 
Stinson 
N.  A.  T. 
Northwest  Airways 
Century  Airlines 


THE  latest  in  radio  reception 
and  transmission  equipment 
has  enabled  Colonel  and  Mrs. 
Lindbergh  to  maintain  contact 
with  ships  and  shore  stations  at 
practically  all  times  since  they 
left  the  United  States  on  their 
aerial  vacation. 

Interference  from  the  ignition 
system  is  effectively  eliminated 
by  the  Breeze  Radio  Shielding 
which  houses  the  plugs,  ignition 
and  magneto  cables  of  their  pow- 
erful Wright  "Cyclone"  engine. 
Protection  from  wear,  tear  and 
breakage,  oil  soaking,  salt  water 
spray,  etc.,  also  is  provided  by 
this  widely  used  conduit  type  of 
shield. 


BREEZE  CORPORATIONS,  Inc. 

Contractors  to  the  United  States  Army  and  Navy 
28  South  Sixth  Street         Newark,  New  Jersey 


Each  Breeze  Radio  Shield  is  designed  for  a  particular  make  of  engine.  A  table 
of  weights  for  the  different  engines  will  be  sent  promptly  to  interested  parties. 
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AVERAGE  PLANE  SPEEDS  INCREASED 


TNCREASES  in  both  the  average  high 
*■  speed  and  landing  speed  of  approved  type 
airplanes  have  occurred  during  the  four 
years  that  have  elapsed  since  the  Aeronautics 
Branch  of  the  Department  of  Commerce  be- 
gan issuing  Approved  Type  Certificates,  ac- 
cording to  a  recent  Department  announce- 
ment. In  many  cases,  the  payload  has  been 
sacrificed  to  greater  speed. 

The  average  high  speed  of  approved  type 
planes  has  increased  approximately  by  ten 
miles  per  hour  from  117  to  127  miles  per 
hour.  This  was  accompanied  by  an  increase 
in  average  landing  speed  from  fifty-seven  to 
sixty  miles  per  hour. 

The  390  airplanes  approved  as  types  dur- 
ing this  four-year  period  were  considered  in 
the  study  and  a  survey  of  the  sixty-five  en- 
gines approved  during  1928-29-30  was  also 
made. 

It  was  found  also  that  the  use  of  more 
powerful  engines  to  achieve  greater  speed 
had  resulted  in  a  decrease  in  power  loading. 
Wing  loading,  on  the  other  hand,  increased. 

Average  payload  decreased  in  proportion 
to  gross  weight,  and  payload  became  less  in 
proportion  to  horsepower.  It  was  found,  how- 


AIRCRAFT  OUTPUT  AT 
NORMAL  LEVEL  IN 
FIRST  HALF  OF  1931 

T~\  OMESTIC  production  of  commercial 
and  military  airplanes  in  the  United 
States  during  the  first  six  months  of  1931 
totaled  1,606,  of  which  1,069  were  for  civil 
use,  according  to  a  report  recently  issued  by 
the  Aeronautics  Branch  of  the  U.  S.  De- 
partment of  Commerce. 

The  volume  of  production  was  slightly  less 
in  the  first  half  of  1931  than  in  the  cor- 
responding half  of  1930.  Between  January 
1  and  June  30,  1930,  the  number  of  air- 
planes produced  was  1,684,  of  which  1,177 
were  for  domestic  civil  use. 

The  1,069  planes  built  for  civil  use  in  this 
country  during  the  period  January  1  to  June 
30  of  this  year,  included  750  monoplanes,  277 
biplanes,  forty  autogiros  and  two  helicopters. 
Of  the  monoplanes,  the  majority  were  land- 
planes  of  the  one-or  two-place  open-cockpit 
type,  and  of  the  biplanes,  the  majority  were 
either  two-or  three-place  open-cockpit  land- 
planes.  Production  of  monoplanes  increased 
thirty-three  per  cent  in  the  first  half  of  1931 
over  the  first  half  of  1930,  while  production 
of  biplanes  was  fifty-four  per  cent  less  in 
the  first  half  of  this  year  than  in  the  first 
half  of  last  year. 

Of  the  airplanes  produced  in  the  first  half 
of  1931,  the  total  of  1,606  was  divided  as 
follows :  1,069  for  civil  use,  480  for  military 
delivery  and  fifty-seven,  including  civil  and 
military,  for  delivery  to  purchasers  in  for- 
eign countries. 

Records  of  the  Aeronautics  Branch  show 
that  the  1,069  airplanes  manufactured  for  do- 
mestic civil  use  were  built  by  197  companies 
or  individuals.  Forty-three  manufacturers 
built  786  of  these  airplanes  under  ninety-nine 
Approved  Type  Certificates. 


ever,  that  the  larger  airplanes  were  most 
efficient  from  the  standpoint  of  payload  car- 
ried in  relation  to  their  size  and  horsepower. 

Landplanes  were  most  numerous  among 
designs  submitted  for  Approved  Type  Cer- 
tificates, being  more  than  eighty  per  cent 
of  the  total.  Next  in  order  were  seaplanes, 
followed  by  amphibions  and  flying  boats. 

Four  years  ago,  open-cockpit  types  were 
most  numerous  among  the  models  approved, 
leading  cabin  types  by  a  large  margin.  How- 
ever, toward  the  end  of  the  period  of  the 
survey,  cabin  types  were  submitted  in  in- 
creasing numbers,  so  that  open  designs 
amounting  to  only  slightly  more  than  half  of 
the  total  for  the  four  years. 

Biplanes  were  more  numerous  than  mono- 
planes among  early  approvals,  but  in  the 
latter  part  of  the  period  monoplane  designs 
exceeded  the  others. 

Among  engines,  the  most  approvals  were 
granted  to  those  of  the  radial  air-cooled  type. 
Others  approved  were  in-line  air-cooled,  V- 
type  water-cooled  and  V-type  air-cooled, 
ranking  in  number  of  approvals  in  the  order 
named. 


EIGHT  hundred  and  sixty-seven  more 
passengers  were  handled  by  Transcontinen- 
tal and  Western  Air  during  the  month  of 
July  than  in  June,  an  increase  of  twenty- 
six  per  cent,  while  the  weight  of  air  mail 
carried  increased  thirty-seven  per  cent,  and 
the  express  poundage  increased  fifteen  per 
cent,  officials  recently  announced.  Business 
during  August  continued  along  the  same 
upward  trend,  with  all  transcontinental  and 
New  York-Chicago  ships  being  sold  out 
often  two  days  in  advance  and  the  services 
between  New  York  and  Pittsburgh  and 
between  Los  Angeles  and  San  Francisco  be- 
ing taxed  to  capacity. 

T.  &  W.  A.  inaugurated  on  August  5  a 
new  over-night  air  freight  service  between 
New  York  and  Kansas  City.  Transconti- 
nental and  Western  Air  is  flying  19,312 
scheduled  miles  daily. 


New  Regulations  on  Air  Transport 
Service  Adopted 

AMENDMENTS  to  Federal  Air  Com- 
merce Regulations  governing  scheduled  oper- 
ation of  interstate  passenger  air  transport 
services  were  accepted,  subject  to  certain 
changes  in  wording,  by  the  Department  of 
Commerce  at  a  conference  held  July  28  at 
Washington,  D.  C,  between  the  Aeronautics 
Branch  and  executives  and  pilots  of  sched- 
uled airlines. 

In  general,  the  conference  agreed  that  the 
proposed  amendments  to  the  Air  Commerce 
Regulations  which  were  submitted  by  the 
Department  for  the  consideration  of  oper- 
ators and  pilots  would  further  the  interests 
of  safety  and  reliability  in  air  transportation. 

Certain  portions  of  the  amendments  caused 
considerable  discussion,  especially  on  the  part 
of  some  operators  who  felt  they  would  add 
materially  to  operating  expenses.  However, 
it  was  recognized  that  in  the  final  analysis 
the   amendments,   with    minor  alterations, 
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could  be  adopted  to  the  benefit  of  both  the 
public  and  the  industry. 

A  proposed  certificate  of  competency  for 
airline  pilots  providing  certain  qualifications 
for  eligibility  to  employment  in  interstate 
passenger  air  transport  service  met  with 
criticism  from  operators,  who  asserted  that 
flying  time  was  not  necessarily  a  criterion  of 
competence.  It  was  decided  to  redraw  the 
certificate  to  incorporate  certain  suggested 
changes  after  which  it  again  will  be  sub- 
mitted to  the  industry. 


REPORT    OF    AIRCRAFT  PRODUC- 
TION FROM  JANUARY  1 
TO  JUNE  30,  1931 

(Based  on  Department  of  Commerce  Li- 
censes, Identification  Marks  Issued  for 
Unlicensed  Aircraft,  and  Reports) 


Monoplanes 


Open-Cockpit  (landplane) 

One-place    176 

Two-place    356 

Three-place    10(a) 

Four-place    2 

Total  open    544 

Cabin  (landplane) 

One-place    2 

Two-place    23 

Three-place    7 

Four-place    78 

Five-place    3(b) 

Six-place    8 

Seven-to  ten-place    22(c) 

Over  ten-place   44(d) 

Total  cabin   187 

Miscellaneous 

Convertibles    5 

Amphibions    11(e) 

Monoplanes  for  which  data  as  to 

place,  etc.,  not  available   1(b) 

Seaplanes    2 

Total  monoplanes   750 

Biplanes 
Open-Cockpit  (landplane) 

One-place    18 

Two-place    97 

Three-place    126 

Four-and  five-place    14 

Total  open    255 

Cabin  (landplane) 

Four-to  seven-place   15 

Total  cabin    15  I 

Miscellaneous 

Amphibions    6(b) 

Seaplanes    1 

Total  biplanes    277 

Autogiros    40 

Helicopters    2 

Military  airplane  deliveries   480 

Airplanes  exported  (f)   57 

Grand  total   1,606 


Note:  (a)  2  multi-engine  planes;  (b)  1 
multi-engine  plane;  (c)  11  multi-engine 
planes;  (d)  36  multi-engine  planes;  (e)  4 
multi-engine  planes;  (f)  does  not  include 
planes  listed  in  the  above  breakdown  or 
planes  exported  in  1931  which  were  manu- 
factured prior  to  January  1,  1931. 


SEPTEMBER,  1931 
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The  MARSHALL 

Flying  School 


INCORPORATED  AND  ESTABLISHED  1923  ) 


IMPROVED  COURSES,  LOW  RATES 


SPECIAL  10-HOUR  FLYING  COURSE 

Including  7  weeks'  mechanic's  course  and  nr\ 
solo  flight  if  student  is  capable   C|)  lOv/ 

10  hours  of  flight  instruction,  including  solo 
flights  if  capable  


$120 


TRANSPORT  COURSE 

200  hours  of  dual,  check  and  solo  advanced  flight  instruc- 
tion; complete  1 2  weeks'  mechanic's  course  with  special 
advanced  instruction  in  meteorology,  navi- 
gation and  map  reading  


$1950 


PRIMARY  AVIATION  COURSE 

20  hours'  flight  instruction  and  7  weeks'  <£0"7R 
mechanic's  course  with  solo  time  as  capable  sJ 


SOLO  FLYING 


DEPARTMENT  OF  COMMERCE— PRIVATE 
PILOT'S— SPORTSMAN'S  COURSE 

25  hours — necessary  dual  and  solo  flight  instruction  to  qual- 
ify for  Department  of  Commerce  Private  <t  0 1  C 
Pilot's  license,  7  weeks'  mechanic's  course.  CpO  IO 

50-HOUR  FLYING  COURSE 

with  instruction  in  advanced  flying,  solo  as 

capable  and  complete  12  weeks'  mechanic's  SvRRO 

DEPARTMENT  OF  COMMERCE— LIMITED 
COMMERCIAL  PROFESSIONAL  COURSE 

60  hours — necessary  dual  and  solo  flight  instruction  to  qual- 
ify for  Dept.  of  Commerce  Limited  Com- 
mercial Pilot's  license,  complete  12  weeks' 
mechanic's  course,  advanced  flight  instruc-  (t/CCf^ 
tion  and  training   <J)OvV/ 


A  special  inducement  to  students   completing  courses: 
Unlimited   solo   time  on   new  production 
planes    with    air    cooled     motors,  per 
hour  


$7.50 


MECHANIC'S  COURSE 

375  hours'  scientifically  arranged  instruction,  lectures  and 
practical  work  on  modern  radial,  air  cooled  and  water 
cooled  engines  and  52  pertinent  subjects,  qualifying 
students  for  Dept.  of  Commerce  engine  mechanic's  and 
airplane  mechanic's  licenses,  upon  student 
passing  Air  Commerce  Regulations  re-  ^t/CO 
quirements   ^Ov/ 


WELDING  COURSE 

100  hours'  light  and  heavy  metals,  fabrication,  cutting, 

steel,  aluminum  and  alloys,  with  complete 

mechanic's  course,  including  electric  weld-  ^*|25 


ROOM  AND  BOARD 

$6.50 
PER  WEEK  AND  UP 


INSTRUCTION  PROVIDED  OR  DEPOSIT  REFUNDED 

Practical  instruction  in  stock  control  and  aircraft  production  in  the  modern  Nicholas-Beazley  Aircraft  factory 


FOR  FULL  PARTICULARS 
WRITE    THE  SCHOOL 


160  NORTH  ENGLISH  ST. 
MARSHALL,  MISSOURI 
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COMING  AERONAUTICAL  EVENTS 


Aeronautic  Sessions  at  A.  S.  M.  E. 
Regional  Meeting,  Kansas  City 

AT  the  Regional  Meeting  of  the  American 
Society  of  Mechanical  Engineers  sched- 
uled at  Kansas  City,  Mo.,  September  7-9, 
several  papers  will  be  presented  at  the  aero- 
nautical session. 

The  papers  are  as  follows:  "Development 
of  Practical  Light  Airplanes,"  by  K.  H. 
White,  Curtiss- Wright  Airplane  Company, 
Robertson,  Mo.;  "Aircraft  Diesel  Engines," 
by  H.  C.  Edwards,  Packard  Motor  Com- 
pany, Detroit,  Mich.;  "Trend  in  Airplane 
Design,"  by  William  B.  Stout,  Stout  Engi- 
neering Laboratories,  Dearborn,  Mich.; 
"Aviation  Insurance,"  by  J.  B.  Guinotte, 
Barber  and  Baldwin,  Inc.,  Kansas  City,  Mo. ; 
"The  Maintenance  and  Overhaul  of  Aircraft 
and  Engines,"  by  H.  L.  Bredouw,  Bredouw- 
Hilliard  Aeromotive  Corporation,  Kansas 
City,  Mo.;  and  "Airplane  Landing  Gears," 
by  Frederick  Knack,  Aerot<"ch,  Moline,  111. 


Buys  Group  Life  Insurance  for  Employees 

THE  Aviation  Corporation  of  Delaware 
has  contracted  with  the  Aetna  Life  Insur- 
ance Company  of  Hartford,  Connecticut, 
for  a  group  life  insurance  policy  covering 
1,500  of  its  employees,  the  total  amount 
of  the  insurance  being  in  excess  of  $3,600,- 
000,  the  Aviation  Corporation  recently  re- 
ported. 

The  insurance  is  on  a  contributory  basis 
whereby  employees  and  the  corporation 
share  in  the  cost.  It  is  available  to  all 
employees  without  medical  examination,  in 
amounts  ranging  from  $2,000  to  $10,000,  de- 
pending upon  their  monthly  earnings.  In 
addition  to  the  life  insurance  the  policy 
provides  for  total  and  permanent  disability 
benefits. 

The  Aviation  Corporation  has  also  pur- 
chased a  special  accident  insurance  policy 
covering  pilots  and  co-pilots. 


LAMBERT-ST.  LOUIS  AIRPORT 

(Continued  from  page  70) 

logical  approach  to  the  southeast-north- 
west runway.  This  particular  runway 
area  is  over  5,000  feet  in  length. 

Extensive  meteorology  and  weather  re- 
ports from  the  Department  of  Commerce 
radio  stations  all  over  the  United  States 
are  furnished  the  United  States  Weather 
Bureau  on  the  field  both  day  and  night. 

A  traffic  operator,  stationed  at  the 
point  of  take-off,  controls  the  taking-ol'f 
and  landing  of  all  planes  on  the  field.  An 
incoming  plane  has  the  right  of  way 
whi'e  outgoing  planes  are  held  on  the 
ground  by  a  red  flag  and  are  released  by 
a  black  and  white  checkered  flag.  On  ar- 
rival visitors  are  requested  to  register 
and  not  take  off  except  through  the  traf- 
fic operator. 

Five  airlines  are  located  at  the  airport. 
The  airlines  include  a  transcontinental 
service  from  New  York  to  Los  Angeles ; 
a  service  to  Chicago  with  three  arrivals 
and  three  departures  daily,  and  daily  ser- 
vices to  Memphis,  New  Orleans.  Kansas 
City  and  Omaha. 

Airlines  which  operate  off  the  Lam- 


August  29.  Dedication  of  Municipal 
Airport.  New  Haven,  Conn. 

August  29-September  7.  National  Air 
Races,  Cleveland  Airport,  Cleve- 
land, Ohio. 

September  1-3.  Twentieth  National 
Aeronautic  Meeting  of  S.  A.  E., 
Hotel  Statler,  Cleveland,  Ohio. 

September  5-13.  First  Annual  Air 
Fair,  Binghamton  Airport,  Bing- 
hamton,  N.  Y. 

September  7.  International  Gordon 
Bennett  Balloon  Race.  Cleveland, 
Ohio. 

September  7.    Thompson  Trophy  Race 

in  conjunction  with  the  National  Air 

Races,  Cleveland,  Ohio. 
September  7-9.    Regional  Meeting  of 

the  A.S.M.E.,  Kansas  City  Athletic 

Club,  Kansas  City,  Mo. 
September     11-13.      Third  Annual 

Sioux  Falls  Air  Races,  Sioux  Falls. 

S.  D. 

September  12-13.  Fiesta  of  the  Air, 
Los  Angeles  Municipal  Airport,  Los 
Angeles,  Calif.,  in  conjunction  with 
La  Fiesta  de  Los  Angeles. 

September    12.     Schneider  Trophy 


bert-St.  Louis  Municipal  Airport  are: 
Universal  Division  of  American  Air- 
ways, Inc. ;  Interstate  Division  of  Amer- 
ican Airways,  Inc. ;  Transcontinental  and 
Western  Air,  Inc.;  Robertson  Air  Lines, 
and  Rapid  Air  Transport,  Inc. 


Announce    Tests    for    Assistant  Radio 
Operator  on  Airways 

THE  United  States  Civil  Service  Commis- 
sion announces  an  open  competitive  examin- 
ation for  assistant  radio  operator  (airways). 
Application  for  the  position  must  be  on  file 
with  the  U.  S.  Civil  Service  Commission  at 
Washington,  D.  C,  not  later  than  Septem- 
ber 18,  1931.  The  examination  is  to  fill  va- 
cancies in  the  Bureau  of  Lighthouses,  De- 
partment of  Commerce. 

Competitors  will  not  be  required  to  report 
for  examination  at  any  place,  but  will  be 
rated  on  their  training,  experience  and  fit- 
ness. Applicants  must  have  had  at  least  four 
years'  experience  as  commercial  radio  opera- 
tor on  board  ship  or  at  a  wireless  station, 
or  as  radio  operator  on  board  a  ship  of  the 
United  States  Navy,  Coast  Guard,  or  other 
Government  vessel,  or  at  a  Government 
wireless  station.  At  least  six  months  of 
this  experience  must  have  been  acquired 
within  the  last  two  years. 


J.  N.  Kelly  to  Manage  Bennett  Airport 

CAPTAIN  J.  Nelson  Kelly  has  been  ap- 
pointed manager  of  Floyd  Bennett  Airport, 
Barren  Island,  N.  Y„  by  Major  James  J. 
Walker  of  New  York  City.  Mr.  Kelly  was 
formerly  manager  of  Roosevelt  Field,  L.  I., 
where  he  will  be  succeeded  by  Walter  L. 
Avery,  as  assistant  manager. 

Floyd  Bennett  Airport  was  recently  made 


Race,  Southampton,  England. 
September  12-13.   Air  meet,  auspices 
American    Legion    and    the  Aero 
Club    of    Pennsylvania.  Municipal 
Airport,  Philadelphia.  Pa. 
September  25-27.    Dedication  of  the 
Municipal    Airport,  Indianapolis, 
Ind. 

October.  International  air  mail  con- 
ference, Brussels,  Belgium. 

October  5-10.  National  Congress  of 
Colonial  Aviation  in  conjunction 
with  the  International  Colonial  Ex- 
position, Paris,  France.  , 

October  5-15.  Tour  of  aeronautical 
and  other  industrial  laboratories, 
auspices  National  Research  Council. 

October  7-8.  Production  Meeting  of 
the  S.  A.  E.,  Book-Cadillac  Hotel, 
Detroit,  Mich. 

October  8-11.  First  Annual  All- 
Southern  Aircraft  Pageant,  Char- 
lotte, N.  C. 

October  22-November  5.  Glider  Con- 
test, auspices  Honolulu  Chapter  of 
the  N.  A.  A.,  Honolulu,  Hawaii. 

October  27-29.  Fall  transportation 
meeting  of  S.  A.  E.,  Washington, 


available  for  night  landings  following  a  suc- 
cessful test  of  the  field's  lighting  system  in- 
stalled by  the  Sperry  Gyroscope  Company. 

NORTHEAST 


Successful  Operations  Reported  by  Maine 
Air  Transport  Company 

PROFITS  of  seven  per  cent  on  outstand- 
ing stock  have  been  earned  by  the  Maine 
Air  Transport  Company,  Rockland,  Me.,  ac- 
cording to  a  report  of  operations  recently 
issued  by  W.  H.  Wincapaw,  president.  In 
five  weeks  of  operation  over  a  small  route 
which  is  flown  three  times  daily  on  schedule 
and  on  special  trips  as  required,  a  total  of 
1,036  passengers  has  been  carried.  The 
total  flying  time  on  each  round  trip  is  ap- 
proximately thirty-five  minutes.  On  one  oc- 
casion, a  total  of  168  passengers  was  carried 
between  Vinalhaven  and  Rockland,  the  com- 
pany's record  for  a  single  day.  Special  trips 
are  also  made  among  the  islands  in  the  vic- 
inity of  Rockland,  particularly  as  an  "am- 
bulance" plane  to  transport  ill  persons.  These 
flights  are  given  preference  to  scheduled 
trips. 

The  company  operates  a  six-place  cabin 
Travel  Air  powered  with  a  Wright  Whirl- 
wind 300  and  equipped  with  Edo  floats. 

THE  Loening  amphibion  which  Curtiss- 
Wright  operated  from  Bar  Harbor  for  a 
few  weeks  has  been  sold  to  Kohler  Airways 
of  Milwaukee.  The  Robin  on  pontoons  is 
doing  a  good  business  at  Bar  Harbor  and 
will  remain  there  throughout  the  season. 
Pilot  Treat  continues  to  report  a  profit  with 
the  Ireland  at  Moosehead  Lake.  Lou  Levy 
is  operating  from  Augusta  Airport  with  a 
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six  place  Travel  Air  from  this  base.  The 
Ireland  which  was  stationed  on  Sebago 
Lake  has  returned  to  Rockland. 

DEDICATION  of  the  Rhode  Island 
State  Airport  at  Hillsgrove  is  scheduled 
September  26. 

Wings,  Inc.,  of  Providence,  and  E.  W. 
W)ggins  &  Company,  Inc.,  operators  of  the 
Leominster-Fitchburg  Airport,  have  for- 
mally taken  control  of  all  commercial  avia- 
tion activities  at  the  Hillsgrove  field,  in 
accordance  with  leases  granted  by  the  state. 

Mr.  Wiggins  announced  that  for  the  pres- 
ent his  firm  would  confine  its  activities  to 
student  instruction  and  passenger  flying. 

The  rules  of  the  Boston  Municipal  Air- 
port regarding  commercial  traffic  have  been 
adopted  for  the  Rhode  Island  State  Airport 
by  the  State  Airport  Commission. 

THE  opening  of  Brentwood  Airport,  four 
miles  northeast  of  Bay  Shore,  L.  I.,  N.  Y., 
was  recently  announced  by  Major  William 
L.  Purcell,  president  of  the  Bradford  Aero 
Sales  Corporation.  Student  flight  training, 
including  Franklin  gliding  practice,  pas- 
senger hops  and  cross-country  trips,  will 
be  made  available. 

FOR  THE  third  time  in  succession,  E.  B. 
Meyrowitz,  Ltd.,  London,  has  been  awarded 
the  contract  by  the  Air  Ministry  to  supply 
England's  Schneider  Race  team  with  Luxor 
goggles,  according  to  a  recent  announce- 
ment of  G.  A.  Sholz,  of  the  company's 
New  York  office. 

The  goggles  selected  for  this  year's  team 
is  the  Luxor  No.  6,  with  flat  sorbo  cush- 
ions. The  lenses  are  to  be  the  large,  curved 
safety  glass  lenses  which  are  made  only  by 
the  Acetex  Company  in  England.  Each 
member  of  the  team  will  be  supplied  with 
another  pair  of  goggles  fitted  with  the  same 
lenses  in  Crookes'  B  tint,  to  be  used  while 
training. 

EIGHTEEN  officers  of  the  1931  graduat- 
ing class  of  the  Army  Air  Corps  Engineer- 
ing School  at  Wright  Field,  Dayton,  Ohio, 
under  the  leadership  of  Capt.  Grandison 
Gardner,  recently  made  an  inspection  of  the 
plant  of  the  Wright  Aeronautical  Corpora- 
tion, Paterson,  N.  J. 


Record  Set  at  Newark  Airport 

NEWARK  AIRPORT  carried  a  total  of 
10,052  passengers  on  scheduled  lines  during 
July  for  a  world's  record,  it  was  reported 
recently.  The  former  mark  of  9.400  pas- 
sengers was  made  in  June.  Mail  carried 
in  July  totaled  170,868  pounds,  slightly 
less  than  the  June  mark. 

FLIGHT  exhibitions  are  being  made  daily 
at  Atlantic  City,  N.  J.,  in  the  Kellett  Auto- 
giro  Miss  Steel  Pier,  according  to  a  recent 
announcement  of  officials  of  the  Kellett 
Aircraft  Corporation,  Philadelphia,  Pa.  This 
craft  represents  the  first  sale  of  a  Kellett 
autogiro  by  the  Atlantic  Giro  Aviation  Cor- 
poration, which  has  been  appointed  a  Kel- 


lett distributor  in  the  Atlantic  City  area. 
The  company  operates  at  the  Atlantic  City 
Airport. 

THE  Ludington  Line  during  July  carried 
9,119  passengers  between  New  York  and 
Washington,  and  Camden  and  Atlantic  City, 
the  company  recently  announced. 

GEORGE  KOLB,  formerly  with  Pit- 
cairn  Aviation,  is  now  connected  with  the 
Wings  Corporation.  The  Wings  company, 
Waco  and  Stinson  distributors,  operates 
from  Wings  Port,  near  Ambler,  Pa. 

THE  Pitcairn  PAA-1  sport  autogiro  was 
recently  awarded  an  Approved  Type  Certifi- 
cate by  the  Department  of  Commerce.  The 
PAA-1  is  manufactured  by  Pitcairn  Air- 
craft, Inc. 

THE  Wings  Corporation  recently  took 
delivery  on  a  Kellett  autogiro.  The  ship 
will  be  used  as  a  demonstrator  by  the  cor- 
poration, which  has  added  the  distributor- 
ship of  the  Kellett  machine  to  its  other  lines. 


Plan  Buhl  Autogiro 

REPRESENTATIVES  of  the  Buhl  Air- 
craft Company,  which  has  been  licensed 
through  the  Autogiro  Company  of  America 
to  manufacture  autogiros,  recently  conferred 
with  engineers  of  the  Autogiro  Company  on 
the  design  of  the  forthcoming  Buhl  Auto- 
giro. 

As  a  result  of  the  conference,  a  unique 
pusher  type  of  design  was  selected.  The 
designing  of  the  new  ship  is  proceeding 
rapidly  and  the  craft  will  be  put  into  pro- 
duction, according  to  present  plans. 

FORTY-THREE  students  are  taking 
glider  instruction  at  Wings  Port  under  the 


A  "VEE"  formation  of  three  Franklin 
gliders  was  successfully  towed  recently 
at  the  airport  of  the  D.  W.  Flying  Service. 
Inc.,  LeRoy,  N.  Y.,  by  a  Kinner-powered 
Fleet.  The  plane  was  equipped  with  a  re- 
lease apparatus  having  a  manually  operated 
release  cord  located  in  the  pilot's  cockpit  and 
releasing  all  three  towing  cords  simultane- 
ously. 

The  towing  cords  were  made  up  of  7  x  19 
strand  tinned  aircraft  cord,  rings  being 
placed  at  each  end.  The  two  outside  cords 
were  made  up  500  feet  long.  The  center 
cord  was  465  feet  long,  a  difference  of  thirty- 
five  feet  allowing  the  center  glider's  tail  sur- 
faces to  lead  outer  glider  wings  about  five  feet. 

It  was  at  first  thought  that  the  two  outer 
gliders  could  not  keep  apart,  because  the 
cords  were  attached  to  the  same  point  at  the 
forward  end.  To  determine  this  possibility, 
before  placing  the  third  glider  in  the  cen- 
ter, the  two  outer  gliders  were  towed.  The 
gliders,  due  to  the  smaller  angle  of  the 
"vee"  at  the  forward  end  and  the  length  of 
rope,  had  only  a  slight  tendency  to  come 
together ;  a  slight  amount  of  rudder,  and 
lowering  of  outer  wings  would  clip  gliders 
outwardly  from  center  line  so  far  that  it 
was  evident  that  the  center  glider  would  not 


tutelage  of  Lewin  Barringer,  instructor  at 
the  field.  Training  is  given  in  Waco  glid- 
ers. 

PENN  SCHOOL  OF  AVIATION  re- 
cently took  delivery  on  its  second  Buhl 
"Bull  Pup,"  to  be  used  for  solo  instruction 
and  rented  on  an  hourly  basis  to  graduates 
of  the  school.  The  Department  of  Com- 
merce has  sanctioned  the  inclusion  of  the 
Bull  Pup  time  in  the  approved  limited  com- 
mercial and  transport  courses  offered  by  the 
school. 

Kellett  Autogiro  Receives  A.  T.  C. 

The  Kellett  Aircraft  Corporation  of 
Philadelphia,  Pa.,  has  announced  the  issu- 
ance by  the  Department  of  Commerce  of 
Approved  Type  Certificate  437  for  the  K2-2 
Autogiro. 

The  Kellett  autogiro  as  now  being  deliv- 
ered by  the  factory  is  showing  from  eight 
to  ten  miles  per  hour  more  speed  than  the 
ships  demonstrated  earlier  in  the  year,  be- 
cause of  improvements  in  streamlining. 

Develop  New  Cartridge-Type  of  Starter 
for  Aviation  Engines 

A  NEW  cartridge-type  of  starter  for 
aviation  engines,  designed  to  increase  safety 
in  flight,  improve  economy  of  operation  and 
facilitate  starting  and  re-starting  while  in 
flight,  was  announced  recently  by  Harry  A. 
Kraeling,  president  of  the  Standard  Aero 
Starter  Company  of  Pittsburgh,  Pa.  The 
cartridge,  which  is  ignited  by  an  ordinary 
flashlight  cell,  releases  a  gas  which  passes 
through  a  tube  to  an  expansion  chamber 
mounted  on  the  rear  of  the  engine.  In  this 
chamber  the  gas  builds  up  sufficient  pressure 
to  operate  a  self-contained  starting  mech- 
anism. When  the  crankshaft  starts  turning, 
the  starter  develops  forty-five  horsepower. 


be  in  the  way.  On  the  two-glider  flight,  the 
pilots  brought  their  ships  as  close  as  ten 
feet  apart  and  the  two  gliders  were  flown 
one  directly  above  the  other  to  prove  con- 
trollability. 

The  next  procedure  was  to  add  the  third 
glider,  making  the  "vee"  complete.  The 
cables  were  laid  out,  gliders  attached,  cables 
attached  to  the  Fleet  at  the  forward  end, 
and  signals  were  arranged  for  the  take-off 
and  for  maneuvering  the  ships  in  formation 
after  the  release. 

The  take-off  was  accomplished  by  getting 
the  leading  glider  into  the  air  first,  then  the 
outside  gliders  hopping  off  and  all  three 
diving  a  little  to  permit  the  tow  ship  to  get 
in  the  air.  After  twenty-five  minutes  of 
flying,  2,500  feet  was  reached,  where  the 
left  outside  pilot  gave  the  signals  to  release. 
After  the  releasing,  the  gliders  executed 
several  formations. 

The  gliders  were  flown  by  W.  Hawley 
Bowlus,  instructor  of  the  glider  division  of 
the  D.  W.  Flying  Service;  Russell  Holder- 
man,  president  of  the  D.  W.  Flying  Service; 
and  Warren  A.  Eaton,  who  holds  the  Ameri- 
can altitude  record  for  gliders.  The  tow 
ship  was  piloted  by  "Vic"  Evans,  chief  in- 
structor of  the  D.  W.  Flying  Service. 


GLIDERS  TOWED  IN  "VEE"  FORMATION 
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The  sponsors  claim  that  this  apparatus  is 
the  lightest  piece  of  machinery  in  the  world 
for  the  horsepower  developed- — less  than 
one-half  pound  per  horsepower. 

THE  Aerogenius  Company,  Inc.,  Balti- 
more, Md.,  has  been  organized.  The  com- 
pany plans  to  engage  in  the  general  rebuild- 
ing of  airplanes.  The  organizers  are  David 
A.  Dannenfelser,  Jr.,  Howard  G.  Bullinger, 
William  L.  Bond,  F.  Joseph  Pawlik  and 
Frederick  W.  Kacher. 

THE  Robey-Lambert  Airplane  Company, 
of  Riverdale,  Md.,  has  changed  its  name  to 
The  Robey-Lambert  Diesel  Engine  Com- 
pany. The  concern  is  capitalized  at  $50,- 
000,  its  authorized  capital  stock  consisting 
of  50,000  shares  of  common  stock,  having  a 
par  value  of  $1.  The  company  will  engage 
in  the  manufacture  of  airplanes.  The  in- 
corporators are  Albert  Gustav  Baer,  Charles 
Albert  Adami  and  Albert  Samuel  Roebuck. 

THOMPSON  PRODUCTS,  INC., 
Cleveland,  Ohio,  has  reported  orders  from 
the  Fiat  Motor  Company  of  Milan,  Italy, 
to  manufacture  200  special  copper  cooled 
valves  for  use  in  the  twenty-four  cylinder 
engine  of  an  Italian  Schneider  Cup  racing 
plane. 

A  NEW  permanent  covered  walk  is  being 
constructed  at  Port  Columbus,  Ohio,  to 
replace  the  old  temporary  movable  canvas 
canopy.  The  location  is  being  moved  from 
the  east  end  of  the  administration  building 
to  the  center  door.  Passengers  will  walk  to 
and  from  the  ships  under  cover. 

AN  AMPHIBION  with  a  construction 
of  stainless  steel  will  be  built  by  the  Dayton 
Airplane  Engine  Company,  Dayton,  Ohio, 
in  conjunction  with  the  E.  G.  Budd  Manu- 
facturing Company,  it  has  been  announced 
by  officials  of  the  Dayton  concern. 

THE  Truscon  Steel  Company,  manufac- 
turers of  airport  equipment,  Youngstown, 
Ohio,  report  for  the  second  quarter  a  net 
profit  of  $61,403. 

MORE  THAN  10,000  persons  recently 
attended  the  formal  dedication  of  Port 
Bucyrus,  operated  by  Miss  Lauretta  Schim- 
moler  at  Bucyrus,  Ohio.  A  twenty-five  mile 
race,  a  fifteen-mile  free-for-all,  dead  stick 
landing  and  balloon  bursting  contests  and 
exhibition  flights  were  included  on  the  pro- 
gram. 

LIEUT.  FRANK  McKEE,  Ohio  State 
Director  of  Aeronautics,  in  cooperation  with 
the  state  highway  department  has  completed 
plans  for  air-marking  the  state's  principal 
highways  bordering  sky  lanes  for  aircraft. 
Signs  will  direct  pilots  to  cities  and  interme- 
diate points  where  adequate  airport  facili- 
ties may  be  found. 

AN  AVIATION  ground  school  course  of 
twenty  weeks  has  been  opened  in  the  Cen- 
tral High  School,  Columbus,  Ohio,  by  the 
American  Institute  of  Mechanics. 


H.  G.  MAYES  of  Chesapeake,  Ohio,  re- 
cently took  delivery  on  a  Taylor  "Cub" 
equipped  with  the  Continental  A40  engine. 
From  the  Taylor  factory  at  Bradford,  Pa., 
to  Huntington  Airport  at  Chesapeake,  he 
covered  approximately  400  miles,  receiving 
a  gasoline  mileage  of  22.5  miles  per  gallon, 
using  one  quart  of  oil  for  the  trip,  accord- 
ing to  the  Continental  Company. 

FOUR  YEARS  of  flying  has  been  prac- 
tically completed  by  one  of  three  Waco 
planes  with  which  the  Embry-Riddle  Com- 
pany of  Cincinnati,  Ohio,  began  the  trans- 
portation of  air  mail  in  1927.  The  plane 
has  flown  approximately  324,000  miles  on 
the  Cincinnati-Indianapolis-Chicago  air  mail 
route.  Its  official  time  in  the  air  totals 
3,600  hours. 

A  NEW  municipal  airport  is  being  con- 
structed at  Frederick,  Md.  Considerable 
progress  has  been  made  and  it  is  expected 
the  field  will  be  ready  for  operation  in 
August. 


Planes  Bring  Lake  Erie  Catches 

PILOTS  Will  Hartmann  and  Norman 
Ottenweiler  of  the  Butler-Alameda  Airport, 
flying  an  Eaglerock  biplane  and  a  Curtiss 
Robin,  both  ships  OX-5  powered,  deliver 
more  than  700  pounds  of  Lake  Erie  fish  every 
Friday  morning  to  a  waiting  truck  at  Cur- 
tiss-Bettis  Airport,  which  carries  it  to  the 
downtown  stores  of  the  Donahoe  Company 
in  time  for  the  morning  sales.  Three  hours 
after  the  catch  has  been  taken  from  the 
lake  it  is  on  sale  downtown  in  Pittsburgh. 


(Top)  Sperry  "Artificial  Horizon"  and  (bot- 
tom) Sperry  directional  gyro,  used  on  re- 
cent  successful    distance  flights 
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Southern  Air  Pageant 

THE  First  Annual  All-Southern  Aircraft 
Pageant  will  be  held  at  Charlotte,  N.  C, 
October  8-11,  according  to  a  recent  an- 
nouncement of  L.  J.  Sauerborn,  general 
manager.  Aeronautical  equipment  will  be 
exhibited  and  an  air  show  will  be  staged. 
Speed  racing  is  to  be  minimized.  A  num- 
ber of  novelty  events  intended  to  entertain 
spectators  and  demonstrate  the  performance 
of  standard  aircraft  will  be  included  on 
the  program. 

THE  City  of  Anderson,  S.  C,  has  for- 
mally taken  over  the  aviation  field  at  the 
County  Home  from  the  Government. 

The  city's  plans  for  the  improvement  of 
the  field  call  for  an  area  large  enough  for 
the  landing  of  any  type  of  airplane.  The 
Government  will  turn  over  $50,000  worth 
of  equipment  to  the  city  for  the  field. 

GRADING  on  the  new  city  airport  to  be 
developed  three  miles  south  of  Newman, 
Ga.,  will  be  completed  in  the  near  future. 
This  is  one  of  several  emergency  stations 
to  be  erected  on  the  Government's  air  mail 
route  between  Atlanta  and  New  Orleans. 
Others  will  be  erected  at  Opelika  and  Mont- 
gomery, Ala.,  and  two  more  between  Mont- 
gomery and  New  Orleans. 

McKENZIE  FIELD  near  Montezuma, 
Ga.,  was  dedicated  recently.  It  is  planned  to 
make  this  a  permanent  field  on  the  con- 
templated line  between  Atlanta  and  Tampa. 

WITHIN  ninety  days  two  important 
buildings  costing  f 125,000  for  Candler  Field, 
Atlanta,  Ga.,  will  be  completed.  This  was 
assured  when  the  county  voted  to  pay  part 
of  the  cost. 

One  of  the  structures  will  be  a  $50,000 
administrative  and  terminal  building,  and 
the  other,  a  $75,000  hangar  and  shop  build- 
ing for  American  Airways  Inc.  Plans  of 
the  latter  structure  were  contingent  on  the 
city  erecting  the  administrative  building 
which  will  be  paid  for  by  the  city  and 
county. 

EASTERN  Air  Transport  Inc.,  an- 
nounced in  August  the  completion  of  a  mod- 
ern stucco  and  steel  aircraft  plant  and  pas- 
senger depot  at  Candler  Field  here. 

The  building  houses  the  passenger  and 
air  mail  planes,  motor  and  plane  overhaul 
departments,  pilots'  sleeping  quarters,  ticket 
and  executive  offices  and  passenger  waiting 
room.  The  main  hangar,  with  a  capacity  of 
fourteen  mail  and  passenger  planes,  occu- 
pies 14,000  square  feet  of  floor  space.  The 
motor  overhaul  shop  occupies  a  floor  space 
of  1,750  square  feet. 

LANDING  facilities  for  both  seaplanes 
and  landplanes  are  provided  in  the  archi- 
tect's plans  for  a  $2,000,000  racing  plant 
which  the  Miami  Beach  Jockey  Club  will 
build  on  an  island  in  Biscayne  Bay,  be- 
tween Miami  and  Miami  Beach,  according 
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to  an  announcement  of  J.  M.  Smoot,  presi- 
dent of  the  club.  It  is  intended  to  provide 
air  transport  service  directly  to  the  track 
during  the  races. 

The  club  has  not  made  provisions  to 
handle  the  air  service  itself  and  plans  to 
cooperate  with  one  of  the  aviation  com- 
panies in  the  Miami  area  in  the  establish- 
ment of  this  service,  offering  in  return  an 
exclusive  franchise  and  the  facilities  of  its 
landing  areas. 

THE  Miami  Aero  Club  has  organized  a 
girl's  squadron. 

A  special  rate  of  $40  for  ten  lessons  has 
been  arranged  for  a  preliminary  course. 


Tampa  Summer  Air  Meet 

TAMPA'S  second  annual  summer  air 
meet  was  scheduled  to  be  held  August  27. 

Plans  were  announced  by  Capt.  A.  B. 
McMullen,  president  of  the  Tampa  Chapter 
of  the  National  Aeronautical  Association. 

Capt.  McMullen  announced  that  a  Buhl 
"Pup"  and  money  prizes  will  be  awarded  to 
winners  of  various  contests,  the  plane  as 
first  prize.  Competitions  include  a  bombing 
contest,  spot  parachute  jump  and  special 
races  for  planes  equipped  with  OX-S 
engines. 

Races  will  be  open  to  planes  up  to  fifty 
horsepower,  from  fifty  to  110  and  from  110 
to  225  horsepower.  A  free-for-all  event  was 
also  scheduled. 

R.  V.  WATERS,  president  of  the 
Greater  Miami  Airport  Association,  has 
announced  that  Col.  E.  H.  R.  Green  will 
donate  a  $5,000  "Star  Island  Trophy"  avia- 
tion cup,  to  be  awarded  at  the  Miami  All- 
American  Air  Races  of  1932. 

The  pilot  who  wins  the  Star  Island 
Trophy,  an  annual  award,  will  receive  a 
miniature  of  the  cup  as  a  permanent  prize. 

THE  Raymond  Aircraft  Corporation  at 
the  Elder-Haldeman  Airport,  Lakeland, 
Fla.,  have  renewed  their  former  rate  of  one 
cent  a  pound  for  short-haul  passengers. 

THE  McMullen  Aircraft  Corporation, 
Tampa,  Fla.,  recently  reported  more  air- 
planes sold  in  the  first  six  months  of  1931 
by  the  company  than  in  the  entire  year  of 
1930. 

MORE  THAN  fifty  visiting  airplanes 
were  at  the  municipal  Airport,  Jacksonville, 
Fla.,  during  July,  exclusive  of  mail  or  reg- 
ular passenger  planes.  This  is  a  one  hun- 
dred per  cent  increase  over  the  same  month 
last  year. 

ROOSEVELT  Aerial  Advertising  Com- 
pany, West  Palm  Beach,  Fla.,  was  recently 
incorporated  by  A.  J.  Williams,  C.  S.  Col- 
lar and  P.  W.  Potter,  directors. 

PAN  AMERICAN  Airways,  Inc.,  dur- 
ing the  first  quarter  of  1931,  carried  6,538 
passengers  into  and  out  of  Miami,  Arthur 
E.  Curtiss,  traffic  representative,  has  an- 
nounced. This  traffic  represented  roughly 
one-half  of  the  13,000  passengers  transported 
on  all  Pan  American  routes  during  that 
period. 


SEBRING  Flyers,  Inc.,  Sebring,  Fla., 
was  recently  incorporated  by  J.  M.  Stephen- 
son, W.  S.  Stephenson  and  C.  S.  Babcock, 
directors.  The  company  will  operate  a  fly- 
ing school. 


NORTH  CENTRAL 


MAJOR  Charles  E.  Cox,  Jr.,  superin- 
tendent of  flying  at  the  Indianapolis  Muni- 
cipal Airport,  Ind.,  has  been  appointed  man- 
aging director  of  the  formal  dedication  of 
of  the  port  scheduled  September  25-27.  The 
appointment  was  made  by  the  executive 
committee  of  the  chamber  of  commerce 
dedicatory  organization,  composed  of  200 
Indianapolis  business  men. 

Preliminary  plans  have  been  made  to 
award  more  than  $2,000  in  prizes  for  races 
and  contests  to  be  held  in  conjunction  with 
the  dedication. 


Michigan   Plane    Tax   Law   in  Effect 
September  18 

THE  Michigan  law  enacted  this  year 
requiring  airplanes  to  be  licensed  and  pay 
a  weight  tax  similar  to  that  imposed  on 
automobiles  will  not  become  effective  until 
September  18,  according  to  an  opinion  of 
Attorney  General  Paul  W.  Vorhies  given 
the  Secretary  of  State,  Frank  D.  Fitz- 
gerald. 

The  statute  was  not  made  immediately 
effective  by  the  Legislature  but  contained 
a  provision  that  it  become  effective  on  Au- 
gust 1.  The  Attorney  General  ruled,  how- 
ever, that  since  the  Legislature  did  not  make 
the  law  immediately  effective,  it  does  not 
go  into  operation  until  ninety  days  after 
final  adjournment  of  the  Legislature,  despite 
the  provision  for  the  effective  date  in 
the  statute. 


Detroit  Aircraft  Sales 

WITH  the  sale  of  three  metal  seven-place 
Lockheed  Vega  monoplanes  to  New  York  & 
Western  Airlines,  Inc.,  to  augment  the 
Lockheed  fleet  now  operated  by  that  air- 
line between  New  York  and  Pittsburgh, 
Detroit  Aircraft  Corporation's  net  sales 
totaled  $150,753.90  for  the  five-week  period 
ended  August  14,  officials  reported.  Sales 
included  nine  Lockheeds,  two  Ryans,  and  an 
Eastman  Flying  Yacht,  in  addition  to  service 
and  parts  business  closed  during  the  period. 


Stinson  Aircraft  Sales 

THE  Stinson  Aircraft  Corporation, 
Wayne,  Mich.,  delivered  $979,000  worth  of 
planes  in  the  first  five  months  of  1931,  W.  A. 
Mara,  vice  president,  recently  announced. 
This  is  a  seventy  per  cent  increase  for  the 
company  over  the  corresponding  period  last 
year. 

THE  Ex-Cell-0  Aircraft  &  Tool  Cor- 
poration of  Detroit,  Mich.,  has  announced 
the  appointment  of  Erskine  &  Rosche  Com- 
pany, Minneapolis,  Minn.,  as  a  manufac- 
turer's representative  handling  the  com- 
plete line  of  products  manufactured  by  Ex- 
Cell-O. 


THE  Aircraft  Sales  &  Service  Corp., 
Milwaukee,  Wis.,  has  sold  a  Stinson  Jr., 
equipped  with  floats,  to  a  group  of  business 
men  of  Hayward,  Wis.  The  ship  will  be 
piloted  by  William  Leithold  and  put  into 
passenger  service  for  short  trips  and  chartei 
work,  with  headquarters  at  Hayward. 

ARTICLES  of  incorporation  have  been 
filed  by  the  Kenosha  Aviation  Corporation 
of  Kenosha,  Wis.  The  company  has  been 
authorized  to  issue  200  shares  of  stock  at 
$25  each.  Incorporators  are  J.  S.  Whyte, 
M.  Isermann  and  D.  O.  Head. 

THE  Des  Moines  Register  and  Tribune 
has  announced  the  purchase  of  a  Pitcairn 
autogiro  for  use  in  gathering  news  and  pic- 
tures. This  is  reported  to  be  the  first  auto- 
giro to  be  owned  or  demonstrated  in  Iowa. 
It  will  be  placed  on  exhibition  during  the 
Iowa  State  fair,  August  28  to  September  4., 
and  two  flights  daily  will  be  made. 

The  ship  I  will  be  named  Good  News  III. 
The  present  Register  and  Tribune  Stinson 
eight-place  cabin  plane,  Good  News  II,  will 
be  retained  and  used  for  news  gathering. 

Since  the  purchase  of  Good  News  I  in 
1928  the  newspaper's  planes  have  flown  more 
than  135,000  miles,  carrying  more  than 
6,000  passengers  without  an  accident. 

THREE  additional  Keystone  Loening  am- 
phibions  have  been  purchased  by  the  Kohler 
Aviation  Corporation,  operating  over  Lake 
Michigan  to  Grand  Rapids  and  Detroit.  The 
new  ships  increased  the  firm's  fleet  to  five. 

MIDWEST  AIRWAYS,  INC.,  Mil- 
waukee, Wis.,  has  inaugurated  the  Midwest 
Fly  It  Yourself  System.  The  concern  will 
rent  out  planes  at  ten  cents  per  mile,  in- 
cluding gas  and  oil,  to  any  person  holding 
a  Government  license.  Buhl  Bull  Pup 
planes  will  be  used.  Larger  ships  with  pilots 
if  desired,  will  be  rented  at  a  higher  rate 
on  a  mileage  basis.  The  downtown  sales 
offices  of  the  company  is  being  moved  to 
the  Milwaukee  County  Airport. 


SOUTH  CENTRAL 


THE  Inland  Aviation  Corporation  of 
Fairfax  Airport,  Kansas  City,  Mo.,  has  re- 
ceived patents  on  the  improved  type  of 
aluminum  air  wheel  drum  developed  by  Mil- 
ton Bauman,  chief  engineer  of  the  com- 
pany. 

STUDENTS  in  the  aviation  mechanics' 
course  at  the  Lathrop  Trade  School  in  Kan- 
sas City,  Mo.,  have  completed  a  monoplane 
under  the  direction  of  Joseph  A.  Sadler, 
which  has  been  given  successful  test  flights  by 
Charles  Toth  of  the  Tuxhorn  Flying  School. 
The  ship  is  powered  with  a  converted  Hen- 
derson motorcycle  engine. 

E.  E.  PORTERFIELD,  JR.,  recently 
resigned  as  director  of  sales  for  the  Amer- 
ican Eagle-Lincoln  Aircraft  Company, 
Kansas  City,  Kan.,  J.  S.  Chick,  with  the 
former  American  Eagle  Company  for  a 
period  of  three  years  has  been  appointed 
director  of  sales  for  the  new  company  to 
succeed  Mr.  Porterfield. 
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THE  Von  Hoffmann  Aircraft  Company 
has  opened  a  soda  fountain,  lounging  room 
and  roof  garden  in  connection  with  its  ser- 
vice hangars  at  Lambert-St.  Louis  Field. 
The  new  quarters  cost  $15,000. 

THE  Thirty-fifth  Division  Air  Service, 
Missouri  National  Guard,  departed  for  the 
annual  encampment  at  Fort  Riley,  Kan., 
July  26.  The  outfit,  recruited  up  to  full 
strength,  is  under  the  leadership  of  Major 
Phil  Love. 

EXTENSIVE  plans  are  being  made  by 
the  Oklahoma  City  Chamber  of  Commerce 
for  the  aircraft  exhibit  to  be  held  in  connec- 
tion with  the  Oklahoma  State  Fair  next 
October,  according  to  H.  C.  Martin,  chair- 
man of  the  committee  in  charge.  An  air 
show  will  be  included. 

AVERAGE  weekly  air  mail  handled 
through  Oklahoma  City  for  July  was  1,079 
pounds,  according  to  Harold  Halsell,  chair- 
man of  the  air  mail  club.  Average  weekly 
outbound  mail  was  516  pounds  and  inbound 
was  564. 

INSTALLATION  of  an  air  beacon  on 
top  of  the  First  National  Bank  and  Trust 
building,  thirty-three  stories  high,  in  Okla- 
homa City,  Okla.,  has  been  completed.  It 
will  not  be  lighted  until  the  completion  of 
the  bank's  interior  ^bout  October  1.  A 
temporary  stationary  light  will  be  installed 
until  the  flasher  beacon  is  turned  on. 


Oklahoma's  New  Aircraft  Licensing 
Rules  in  Effect 

THERE  were  101  airplanes  grounded 
under  the  State  of  Oklahoma's  new  aircraft 
licensing  law,  effective  on  August  15, 
according  to  figures  compiled  by  W.  E. 
Fletcher,  airport  manager  of  the  Oklahoma 
City,  Okla.,  municipal  port.  The  101  planes 
unable  to  comply  with  the  state  standards 
are  those  which  the  United  States  Depart- 
ment of  Commerce  will  not  license  as  of 
July  1. 

The  245  Federally  licensed  airplanes  in  the 
state  are  valued  at  more  than  $4,750,000, 
according  to  Mr.  Fletcher.  The  July  figures 
on  which  his  survey  is  based  credit  the  state 
with  a  total  of  346  airplanes  and  twelve 
gliders.  To  fly  these  planes,  409  pilots  are 
listed.  Transport  pilot  licenses  total  208 ; 
private.  156:  limited  commercial,  forty-two, 
and  industrial,  three.  No  licensed  glider 
pilots  are  recorded. 

Without  funds  to  enforce  the  new  Okla- 
homa aviation  laws  passed  by  the  thirteenth 
legislature,  the  work  of  enforcement  has 
been  placed  on  the  state  highway  depart- 
ment, which  in  turn  has  formulated  plans  for 
making  all  state  airport  managers  special 
officers  for  enforcement. 

Included  in  the  list  of  enforcement  offi- 
cers for  the  new  aviation  laws  are  all 
Federally  licensed  pilots,  who  will  act  in 
reporting  any  deviation  from  the  state 
licensing  of  craft  and  pilots.  Definite  plans 
have  been  made  by  E.  McDonald,  secretary 
of  the  state  highway  department,  and  W.  C. 
Lewis,  assistant  state  attorney  general,  to 
cooperate  closely  with  the  Department  of 
Commerce  in  the  enforcement  of  stringent 
state  regulations. 


PILOT  Frank  Hover  of  the  Braniff  Air 
ways  has  claimed  a  record  for  commercial 
flights  after  completing  a  110-mile  trip 
from  Oklahoma  City  to  Tulsa  in  thirty-two 
minutes.  It  is  estimated  that  he  averaged 
206  miles  per  hour,  carrying  four  passengers. 

A  RECENT  survey  made  by  students  of 
the  Guggenheim  School  of  Aeronautics 
shows  that  approximately  ten  per  cent  of 
Tulsa's  traveling  business  men  prefer  air 
transportation  and  use  it  regularly;  and 
between  thirty  and  thirty-five  per  cent  use 
planes  occasionally.  Five  hundred  business 
men  and  firms  were  interviewed  in  the  sur- 
vey. Of  this  number,  200  are  frequent  users 
of  air  mail  service ;  another  200  use  it  regu- 
larly but  to  a  lesser  degree,  and  only  twenty 
of  the  number  interviewed  do  not  use  air 
mail  at  all. 

Fifty-eight  companies  are  using  air  ex- 
press and  one  Tulsa  mercantile  company 
brings  expensive  women's  apparel  into  the 
city  by  plane. 

WORK  has  started  on  the  construction  of 
a  4,000,000-candlepower  beacon  light  on  the 
the  top  of  Timbered  Hill,  near  Turner  Falls, 
Okla.  A  thirty-six-inch  lens  will  be  mounted 
on  a  seventy- five- foot  tower.  The  hill  is 
the  highest  point  in  the  Arbuckle  Mountains. 

TO  PROMOTE  interest  in  air  mail,  air 
express  and  air  passenger  travel,  more  than 
forty  Oklahoma  cities  were  visited  recently 
by  J.  R.  Green,  Oklahoma  traffic  manager 
for  United  Airlines.  In  each  city  hotel 
clerks  were  appointed  representatives  of  the 
air  transport  company.  It  is  expected  ma- 
terially to  increase  the  volume  of  business 
to  and  from  Oklahoma  City,  giving  resi- 
dents of  smaller  towns  air  travel  informa- 
tion generally. 

HOUSTON  has  been  made  the  Southwest 
distributing  point  for  Buhl  Aircraft  Com- 
pany, which  will  maintain  a  warehouse  stock 
of  planes  to  serve  distributors  and  dealers 
in  Texas,  Oklahoma,  Arkansas  and  Louis- 

THE  Southwest  Air  Service  of  Houston 
has  been  made  distributors  for  the  southern 


\  11 J  ORK  is  progressing  rapidly  on  the 
*  '  the  development  of  the  Little  Rock, 
Ark.,  Municipal  Airport  for  which  a  bond 
issue  of  $200,000  was  voted  a  year  ago. 
An  eighty-acre  addition  east  of  the  field 
has  been  graded,  rolled  and  a  drainage 
system  installed.  The  city  will  purchase 
a  sixty-acre  extension  south  of  the  port. 
This  will  bring  the  total  airport  prop- 
erty to  about  300  acres,  250  acres  of 
which  will  be  available  for  landings  and 
take-offs. 

The  city  obtained  a  lease  from  the 
Government  on  the  old  Little  Rock  In- 
termediate Air  Depot,  built  during  the 
war,  at  an  investment  of  approximately 
$1,000,000.  Hangars,  warehouses,  quar- 
ters and  administration  buildings  had 
been  installed  there.  The  Government 
abandoned  the  depot  and  practically  all 
military  equipment  and  supplies,  with  the 
exception  of  a  large  number  of  whippet 


half  of  Texas  and  has  ordered  eight  Buhl 
Bull  Pup  planes  to  be  delivered  immedi- 
ately and  eight  more  to  be  delivered  in  the 
near  future. 


Building  at  Randolph  Field 
Nearing  Completion 

WITH  regular  operations  scheduled  to 
begin  at  Randolph  Field,  Texas,  about 
November  1,  construction  at  the  field,  which 
will  be  the  headquarters  of  the  Air  Corps 
Training  Center,  is  approximately  90  per 
cent  complete,  according  to  a  progress  chart 
maintained  in  the  office  of  Capt.  A.  W. 
Parker,  construction  quartermaster. 

Another  chart  reveals  that  of  the  298 
buildings  placed  under  contract,  118  have 
been  completed  and  accepted  by  the  Govern- 
ment and  that  most  of  the  other  structures 
are  nearly  completed. 

Equipment  is  being  installed  and  prepara- 
tions are  being  made  for  the  arrival  of 
other  property  to  be  used  in  the  maintenance 
of  planes  when  the  field  begin?  operations. 

THE  Jim  Davis  Flying  Service  of  Hous- 
ton, Texas,  has  been  incorporated  with  a 
capital  stock  of  $1,000.  Incorporators  are 
James  C.  Davis,  Ina  Wade  and  D.  R.  Bul- 
lard. 

THE  city  council  of  Fort  Worth,  Texas, 
has  called  a  $100,000  bond  election,  the  funds 
to  be  used  for  improvements  at  Meacham 
Field. 


Wharton  Airport  Dedication 

DEDICATION  of  the  Wharton  Airport, 
Wharton,  Texas,  is  scheduled  September  5-6. 

The  50-foot-by-64-foot  steel  and  gal- 
vanized iron  hangar  on  the  Wharton  Air- 
port has  been  completed  and  an  electrically 
operated  gasoline  pit  is  being  installed.  The 
landing  area  is  sod,  affording  an  all  weather 
field.  A  wide  shell  apron  will  be  provided, 
as  well  as  parking  space  for  automobiles. 

G.  C.  Gifford,  resident  of  Wharton  and 
owner  of  the  Gifford  Flying  Services  of 
Beaumont  Texas,  is  owner  and  operator  of 
the  airport. 


tanks,  have  been  removed.  The  field  is 
five  minutes  from  the  midtown  business 
section  of  Little  Rock. 

One  hangar,  headquarters  space  and  a 
section  of  the  field  is  reserved  for  the 
154th  Observation  Squadron,  Arkansas 
National  Guard;  another  hangar  is  used 
by  commercial  pilots  and  three  flying 
schools  operating  on  the  airport.  The 
city  plans  to  erect  a  new  and  larger 
hangar  as  soon  as  extension  of  the  field 
has  been  completed.  A  lighting  system  is 
included  in  the  development  program. 

The  old  officers'  club  building  of  the 
Intermediate  Air  Depot  has  been  remod- 
eled into  a  terminal  building. 

The  former  residence  of  the  command- 
ing officer  of  the  depot  has  become  the 
airport  administration  building,  on  top 
of  which  a  glassed-in  observation  tower 
has  been  constructed. 


THE  LITTLE  ROCK  MUNICIPAL  AIRPORT 
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THREE  1,600-foot  shell  runways  will  be 
constructed  at  the  municipal  airport,  Hous- 
ton, Texas,  at  a  cost  of  about  $21,000.  Con- 
struction will  begin  immediately  in  order 
that  the  job  may  be  completed  before  the 
fall  and  winter  rains  set  in. 

THE  South  Texas  Flying  School  has 
started  operations  at  the  Houston  Municipal 
Airport.  The  school  was  organized  by  John 
Henry  Eagles.  Fleet  training  ships  will  be 
used.  The  company  will  be  distributors  for 
the  Fleet  ships. 

RECENT  improvements  at  the  Corpus 
Christi,  Texas,  airport  include  the  comple- 
tion of  a  ninety-foot  by  100-foot  hangar  and 
the  construction  of  three  shell  runways. 

THE  East  Texas  Air  Transport  Com- 
pany has  been  incorporated  at  Beaumont, 
Texas,  with  a  capital  stock  of  $5,000.  In- 
corporators are  Sam  Park  Jr.,  J.  W.  Gray 
and  H.  B.  Funchess,  Jr. 

AN  emergency  landing  field  is  being 
built  by  the  Government  at  Simms,  Texas, 
on  the  Texarkana- Dallas  air  route. 
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Century  Pacific  Lines  Increase  Schedules 
Twenty  Five  Per  Cent 

L.  B.  MANNING,  vice  president  of  the 
Cord  Corporation,  recently  announced  that 
in  order  to  meet  the  public  demand  for  air 
transportation,  schedules  on  the  Century- 
Pacific  Lines,  Ltd.,  a  Cord  Corporation  unit, 
will  be  increased  twenty  five  per  cent.  The 
increased  schedules  follow  a  tour  by  Man- 
ning, inspecting  the  company's  service, 
equipment,  terminal  facilities,  and  studying 
traffic  possibilities.  He  announced  that  the 
West  Coast  division  was  operating  over 
seventy  five  per  cent  of  capacity. 

Two  additional  Stinson  trimotor  ten-pas- 
senger Airliners  have  been  ordered  for  the 
added  service.  The  Century-Pacific  Lines 
operates  fifty  eight  daily  schedules,  cover- 
ing 5,894  miles  daily  between  Santiago,  Los 
Angeles,  Bakersfield,  Fresno,  Oakland  and 
San  Francisco. 

EMORY  BRUNTE  has  been  appointed 
Governor  for  California  of  the  National 
Aeronautic  Association.  He  is  the  head  of 
the  aviation  department  of  the  Associated 
Oil  Company. 

OVERLAND  Airways,  Ltd.,  operating 
between  San  Francisco  Bay  Airdrome  and 
Sacramento,  has  reduced  its  fare  twenty-five 
per  cent. 

THE  Board  of  Port  Commissioners' 
report  of  operations  at  Oakland,  Calif., 
Municipal  Airport  during  July  shows  the 
following : 

Landings,  other  than  students,  3,099; 
student,  4,999 ;  transport  planes  inbound, 
496;  outbound,  494;  transient  planes  in- 
bound, 286 ;  outbound,  279 ;  transport  pas- 
sengers inbound,  478;  transport  passengers 
outbound,  481 ;  transient  passengers  inbound, 
285 ;  transient  passengers  outbound,  303 ; 
taxi    passengers,    2,409;    total  passengers, 


3,956;  students  enrolled,  365. 

GRADING  of  Oakland  Municipal  Air- 
port west  from  the  boundary  lights  has  been 
ordered  by  the  Board  of  Port  Commis- 
sioners to  -  clear  the  way  for  emergency 
landings  in  that  area. 

A  TOTAL  of  105  navy  planes,  on  cross- 
country navigation  flights  from  San  Diego, 
were  checked  in  at  the  Naval  Reserve  base 
at  Oakland  Municipal  Airport  during  July. 

OPERATIONS  reports  of  San  Francisco 
Bay  Airdrome  for  July  show  1,828  planes 
arrived;  1,787  departed;  3,483  passengers 
arrived;  3,593  departed. 

These  figures  are  exceeded  only  by 
August,  1930,  according  to  R.  U.  St.  John, 
general  manager. 

CENTURY  PACIFIC  LINES,  LTD., 
has  transferred  its  east  San  Francisco  Bay 
base  from  Oakland  Municipal  Airport  to 
San  Francisco  Bay  Airdrome  in  Alameda. 
The  change  increases  the  airdrome's  daily 
scheduled  transport  arrivals  and  departures 
to  fifty-eight. 

PARCEL  service  of  the  Air  Ferries, 
Ltd.,  has  been  extended  from  the  Oakland- 
San  Francisco  run  to  Sacramento  through  a 
working  arrangement  with  Varney  Air 
Lines. 

During  the  first  month  in  which  this 
package  service  was  operated,  more  than 
3,000  parcels  were  transported  between  the 
bay  cities,  according  to  R.  U.  St.  John, 
operations  manager. 

A  motorcycle  pickup  service  speeds  the 
packages  between  the  downtown  sections  of 
the  cities  and  the  terminals. 

PLANS  for  the  United  States  Army  Air 
Corps  base  and  supply  depot  at  Alameda 
tentatively  have  been  titled  "Benton  Field" 
in  honor  of  Lieut.  John  W.  Benton,  member 
of  the  Pan-American  good-will  flight  of 
1927. 

The  start  of  construction  at  the  base 
awaits  formal  orders  from  Washington. 

RECOMMENDATION  that  a  165-acre 
site  be  developed  as  a  municipal  airport  has 
been  made  to  the  Palo  Alto,  Calif.,  City 
Council  by  the  city  planning  commission. 

Plans  call  for  four  runways  ranging  from 
2,000  to  4,000  feet.  The  site  is  a  short  dis- 
tance from  the  city's  yacht  harbor. 

THE  T.  C.  Ryan  Flying  School  of  San 
Diego,  Southern  California  distributor  for 
the  Great  Lakes  Aircraft  Corporation, 
recently  reported  receipt  of  a  carload  of  the 
new  1931  planes  with  either  the  upright  or 
inverted  Cirrus  engines,  the  latter  being  the 
first  of  their  kind  which  have  been  shipped 
to  the  Pacific  Coast. 

T.  CLAUDE  RYAN,  head  of  the  T.  C. 
Ryan  Flying  School  in  San  Diego,  has 
announced  the  transfer  of  all  ground  school 
instruction,  formerly  given  by  the  affiliated 
Pacific  Technical  University,  to  new  quar- 
ters at  Ryan  Airport. 

The  training,  which  will  continue  to  be 
given  under  Government  transport  approval, 


will  bring  about  a  complete  coordination  of 
all  flying  and  ground  facilities  for  Ryan 
students. 

Harry  Vorhauer,  formerly  chief  instruc- 
tor at  the  Pacific  Technical  University,  has 
been  appointed  to  the  position  of  chief  in- 
structor of  all  Ryan  ground  school  and 
mechanical  courses. 

EXTENSIVE  improvements  have  been 
completed  at  Bidwell  Airport,  municipal 
airport  of  Red  Bluff,  Calif.,  including  exten- 
sions of  the  field  to  allow  all-way  take-off 
and  landing. 

The  runways  are  2,800  feet  and  2,000  feet 
long.  The  field  is  oiled  and  equipped  with 
floodlights,  boundary  lights  and  an  illumi- 
nated sign  on  the  hangar.  Twenty-four- 
hour  service  is  provided  by  the  Red  Bluff 
School  of  Aeronautics,  which  also  operates 
a  school  offering  private  to  transport 
courses.  Shell  and  Standard  Products  are 
available.  The  field  is  on  the  beacon  route 
from  Los  Angeles  to  Seattle. 


Aerial  "Dollar  Day"  Success  at  Denver 

MORE  THAN  1,200  passengers  were 
carried  in  eight  ships  from  one  field  in  a 
single  day  by  four  Denver,  Colo.,  flying 
companies  during  the  city's  first  aerial  "dol- 
lar day"  recently. 

Held  primarily  for  the  purpose  of  increas- 
ing public  interest  in  aviation,  every  precau- 
tion was  taken  to  make  the  "dollar  day" 
100  per  cent  safe.  Officials  of  the  Denver 
Municipal  Airport,  where  the  event  was 
held,  attribute  the  success  in  a  large 
measure  to  proper  supervision  of  passengers 
and  spectators.  Special  police  details  were 
assigned  to  keep  the  field  clear  for  the  fliers. 

The  Brooks,  Reavis,  Western  and  Cal- 
houn flying  services,  the  four  concerns  par- 
ticipating in  the  event,  each  handled  passen- 
gers separately.  A  waiting  line  of  passengers 
was  formed  from  the  administration  building 
where  tickets  were  sold  to  the  edge  of  the 
group  of  take-off  lanes. 

The  length  of  the  average  flight  was  about 
three  minutes  so  that  theoretically,  one  of 
the  eight  ships  in  use  took  off  every  half 
minute.  So  efficiently  was  the  time  schedule 
worked  out  that  during  the  greater  part  of 
the  day  three  and  four  ships  were  taking  off 
at  a  time.  Yet  never  once  did  a  serious 
delay  result. 

According  to  Capt.  Eddie  Brooks,  at 
least  90  per  cent  of  the  passengers  had  never 
been  in  the  air  before. 

Approximately  350  gallons  of  gas  and  ten 
gallons  of  oil  were  used  during  the  day.  All 
companies  reported  a  substantial  profit. 

THE  national  headquarters  of  Mid-Conti- 
nent Air  Express  have  been  established  at 
Denver,  Colo.,  and  the  entire  personnel  and 
equipment  of  the  firm  moved  from  Los 
Angeles,  Calif. 

The  choice  of  Denver  as  a  center  of 
activity  for  Mid-Continent  followed  the 
award  of  air  mail  contracts  requiring 
administrative  offices  here.  The  concern 
was  recently  granted  the  contracts  for 
transportation  of  mail  between  Denver,  Los 
Angeles  and  Pueblo  and  between  El  Paso, 
Fort  Worth  and  Dallas. 
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REGULAR  flying  service  which  will 
cover  the  whole  park  area  of  Utah  and  the 
Grand  Canyon  in  Arizona  has  been  estab- 
lished by  Melville  Arms,  William  Eldredge, 
Wayne  Thompson  and  Lloyd  Allen,  all  of 
Cedar  City,  Utah,  and  Frank  Miller,  St. 
George,  Utah. 

The  service  is  under  the  supervision  of  the 
U.  S.  Department  of  Commerce,  with  Mr. 
Eldredge,  a  licensed  pilot,  in  charge.  The 
organization  is  known  as  the  Southern 
Utah  Flying  Service.  Daily  trips  are  being 
made. 

BUILDINGS,  to  cost  a  total  of  $40,000, 
will  be  erected  at  Locomotive  Springs, 
Utah ;  Jerome,  Mountain  Home  and  Weiser, 
Idaho;  and  Mecham,  Oregon,  following  the 
installation  of  a  teletype  system  on  the  Var- 
ney  Air  Lines,  operating  between  Salt  Lake 
City  and  Seattle. 

W.  E.  Kline,  in  charge  of  the  Airways 
Division,  Department  of  Commerce,  at  Salt 
Lake  City,  reports  that  bids  will  be  opened 
for  this  construction  at  Salt  Lake  City  Sep- 
tember 1.  This  will  be  the  second  teletype 
installation  in  the  West,  the  first  being  on 
the  transcontinental  Boeing  Air  Transport. 

LIGHTING  the  airway  from  Salt  Lake 
City  to  Great  Falls,  Montana,  will  be  com- 
pleted within  the  next  few  months  with 
more  than  $20,000  to  be  spent.  Installation 
of  lights  along  the  airway  from  Pocatello 
to  Butte  will  get  under  way  in  the  near 
future,  according  to  W.  E.  Kline,  district 
engineer  of  the  Airways  Division.  The 
lighting  of  the  airway  from  Salt  Lake  to 
Great  Falls  will  complete  installation  of 
lighting  fixtures  on  all  airlines  out  of  this 
city.  In  the  territory  supervised  by  the  Salt 
Lake  office  of  the  Department  2,900  miles 
of  airways  will  have  been  lighted  when  the 
present  work  is  completed. 

THE  State  of  Utah  will  impose  a  gaso- 
line tax  on  airplane  fuel  in  the  event  the 
United  States  Supreme  Court  sustains  the 
decision  of  Federal  District  Judge  Kennedy 
of  Wyoming,  state  officials  declare.  The 
Boeing  Air  Transport  Company  initiated  the 
case  against  the  State  of  Wyoming,  declar- 
ing that  the  gasoline  was  used  interstate  and 
could  not  be  taxed. 


CONTACTS 

Frank  E.  Samuels 

LONG  BEACH,  Calif.,  was  the  scene  of 
the  largest  aerial  exhibition  in  its  history 
in  July  when  140  military  planes  were 
demonstrated  in  formation  and  aerobatic 
flying.  The  demonstration  was  made  to 
show  the  ability  of  West  Coast  air  defense 
forces  gathered  in  one  body  and  flying  as  a 
unit;  and  to  dedicate  the  Army  and  Navy 
Air  Reserve  field  at  Long  Beach.  The 
army  field  has  been  in  use  for  two  and  a 
half  years  and  the  navy  field  for  four  years, 
but  neither  has  ever  had  any  ceremonial 
dedication  before. 

Among  the  contingents  participating  in  the 
maneuvers  were  planes  from  the  following 
army  fields:  Crissy,  San  Francisco;  March, 
Riverside;  Rockwell,  San  Diego;  Mathew, 


Sacramento,  and  Pearson,  Portland,  Ore. 
Naval  squadrons  from  San  Diego  and  Sand 
Point,  Seattle,  participated,  as  did  planes 
from  the  Griffith  Park  National  Guard  field 
of  Los  Angeles.  Planes  from  the  Long 
Beach  army  and  navy  bases  also  added  to 
the  showing. 

HAL  H.  SMITH,  former  aircraft  man- 
ager for  the  Behrendt-Levy  Insurance  Com- 
pany, is  again  specializing  in  aircraft 
insurance.  He  is  making  his  headquarters 
in  the  Rowan  Building,  Los  Angeles,  Calif. 

THIRTY-EIGHT  miles  south  of  Merced 
is  an  emergency  flying  field  at  Madeira,  large 
enough  for  the  landing  and  taking  off  of 
large  transport  planes. 

Then  another  twenty  miles  to  the  Kern 
County  Municipal  Airport  at  Fresno.  Many 
improvements  are  being  made  at  this  air- 
port. A  larger  and  up-to-date  lighting 
system  has  been  installed  and  the  runways 
lengthened  and  widened. 

Fifteen  miles  south  and  the  Selma  air- 
port makes  a  nice  point  of  call  for  planes 
flying  north  or  south;  or  nineteen  miles 
further  to  the  Visalia  Airport  where  pilots 
may  receive  weather  condition  reports  from 
the  meteorological   station  installed  there. 

At  Visalia  we  made  a  side  trip  east,  thirty- 
eight  miles  to  Portersville  in  the  foothills. 

Back  on  the  highway  at  the  junction  at 
Delano  is  a  commercial  flying  field,  thirty- 
two  miles  south  of  Visalia,  operated  by 
Howard  McCauley. 

Thirty  miles  south  is  the  Bakersfield  Mu- 
nicipal Airport.  The  flying  field  has  been 
lengthened,  all  obstructions  have  been  re- 
moved and  the  runways  widened. 


THE  NAVIGATION  OF  THE  AIR 
And  Meteorology 

By  Capt.  Leslie  Potter 
T~,HE  author  has  endeavored  to  prepare  a 
textbook  on  the  navigation  of  the  air, 
which  takes  the  student  step  by  step  through 
the  entire  subject  to  a  complete  knowledge 
of  air  navigation,  needing  only  the  experi- 
ence from  practical  demonstration  in  the 
air.  Wherever  possible,  reasons  are  given 
for  the  inclusion  of  the  various  methods,  and 
the  circumstances  under  which  they  are 
likely  to  be  of  use  are  explained.  The  chap- 
ters, presented  in  an  order  of  logical  se- 
quence, are  followed  by  a  series  of  ques- 
tions to  be  answered  by  the  reader. 

PRINCIPLES  AND  PROBLEMS 
Of  Aircraft  Engines 

By  Minor  M.  Farleigh 
*Hp  HE  purpose  of  this  book  is  to  present 
A  in  non-technical  form  sufficient  material 
on  the  servicing  of  aircraft  engines  to  give 
a  groundwork  in  engine  maintenance.  It 
has  been  prepared  particularly  for  the 
licensed  mechanic  and  pilot,  the  operator  and 
the  flying  school  student  desiring  to  qualify 
as  a  dependable  mechanic  on  aircraft  en- 
gines or  as  an  efficient  pilot. 
There  are  fifteen  chapters  on  the  various 
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SALE  of  three  40-B4  four-passenger 
Hornet-powered  mail  planes  to  the  National 
Air  Transport  subsidiary  of  United  Ait 
Lines  was  reported  in  August  by  the  Boeing 
Airplane  Company  of  Seattle,  Wash.  The 
mail-passenger  biplanes  were  ferried  over 
United  Air  Lines  to  National  Air  Trans- 
port at  Chicago.  The  planes  were  radio- 
equipped. 

A  CHANGE  in  the  organization  of  the 
executive  personnel  of  the  Boeing  Airplane 
Company  was  recently  announced  by  Pres- 
ident P.  G.  Johnson.  O.  L.  Egtvedt,  as 
vice  president,  assumes  direct  management 
of  the  company  and  G.  W.  Carr  becomes 
plant  manager. 

FOUR  HOURS  and  ten  minutes  from 
Ketchikan,  Alaska,  to  Seattle,  Wash.,  is  the 
record  recently  set  by  Pilot  Anscel  C. 
Eckmann  of  the  Alaska-Washington  Air- 
ways. Favored  with  a  heavy  tail  wind  at 
a  10,000-foot  elevation,  the  pilot  flew  five 
passengers  to  Seattle  in  this  time. 

INAUGURATION  of  the  new  Seattle- 
Victoria- Vancouver  triangle  city  service 
between  Northwestern  United  States  and 
Candian  cities  of  British  Columbia,  known 
as  the  Canadian  Airways,  was  held  Aug- 
ust 1. 

Canadian  Airways  is  operated  in  associ- 
ation with  the  Canadian  Pacific  and  the 
Canadian  National  Railways.  Major  D.  F. 
McLaren,  former  British  war  flier,  is 
assistant  general  manager  in  charge  of 
operations  at  Vancouver. 


phases  of  engine  construction  and  mainten- 
ance. The  text,  illustrated  with  a  number 
of  photographs  and  drawings,  discusses  the 
elementary  theory  and  design  of  aircraft  en- 
gines, valve  timing,  firing  orders,  ignition 
timing,  aircraft  magnetos  and  carburetion, 
superchargers,  lubrication,  trouble  shooting 
and  propellers.  The  P.  &  W.  Hornet,  Kin- 
ner  K-S  and  the  Packard-Diesel  engine  are 
discussed  in  detail.  A  glossary  of  aircraft 
engine  terms  is  included  in  the  contents. 


DYNAMICS  OF  AIRPLANES 
And  Airplane  Structures 

By  John  E.  Younger  and  Baldwin  M. 
Woods 

THIS  book  is  written  on  the  premise  that 
aeronautical  engineering  is  experiencing 
subdivision  and  that  a  need  appears  to  exist 
for  specialists  in  aerodynamics:  As  aero- 
nautical engineering  becomes  more  scientific, 
the  dynamics  of  the  airplane  and  its  mem- 
bers promise  to  be  of  first  importance. 

The  text  is  prepared  primarily  for  gradu- 
ate students  in  engineering  and  for  practical 
engineers.  For  easy  reading,  there  is  re- 
quired a  working  knowledge  of  mathematics 
up  to  and  including  integral  calculus  with 
elementary  differential  equations  and  a  one- 
year  course  in  engineering  mechanics. 
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Morse  Tap  Manual 

PRACTICAL  and  useful  information 
concerning  the  construction  and  methods 
of  employment  of  various  styles  of  taps 
is  contained  in  the  "Tap  Manual,"  recent- 
ly published  by  the  Morse  Twist  Drill  & 
Machine  Company,  New  Bedford,  Mass. 
The  section  devoted  to  lubrication  is  of 
especial  interest  to  the  users  of  taps  and 
dies.  The  booklet  was  prepared  to  an- 
swer some  of  the  questions  asked  the 
company's  salesmen  by  users  of  taps,  and 
the  manufacturer's  problems  in  serving 
the  user's  requirements. 


Stinson  Aircraft 

STINSON  aircraft,  produced  by  the  Stin- 
son Aircraft  Corporation,  Wayne,  Mich.,  are 
described  and  illustrated  in  a  circular  re- 
cently prepared  by  the  company.  Details  of 
construction  and  operation  are  given.  The 
development  of  Stinson  planes  is  shown  in  a 
number  of  photographs  of  the  1925-31  mod- 
els. Blueprints  of  the  Stinson  Junior,  Model 
"S"  1931  Lyncoming-powered  four-place 
cabin  monoplane  have  been  prepared.  This 
ship  is  similar  to  the  1930  model  but  incor- 
porates a  number  of  new  improvements. 


Gulf  Aviation  Atlas 

THE  second  edition  of  the  Aviation  At- 
las distributed  with  the  compliments  of  the 
Gulf  Refining  Company,  Pittsburgh,  Pa., 
was  recently  announced.  The  atlas  is  in- 
tended as  a  presentation  of  information  and 
data  relative  to  the  early  history,  progress 
and  present  development  of  the  aviation  in- 
dustry. 

Among  the  contents  are  photographs  of 
the  early  pioneers,  transatlantic  fliers  and 
pilots  who  established  important  records,  and 
a  number  of  early  and  modern  airships  and 
airplanes ;  a  chronological  review  of  avia- 
tion history ;  a  map  showing  the  routes  of 
the  more  important  flights  in  history;  a 
chart  showing  the  comparative  development 
of  aviation  in  various  countries ;  and  a  map 
of  air  transport  routes  in  the  United  States, 
South  America  and  Europe. 


Hoffman  Triangle  Parachutes 

A  FOLDER  containing  photographs 
which  illustrate  the  operation  of  the  Hoff- 
man Triangle  Parachute  has  been  prepared 
by  the  Hoffman  company.  The  illustrations 
show  the  ejection  of  the  pilot  chute  when 
bailing  out ;  the  stringing  out  of  the  canopy ; 
the  non-oscillating  steerable  descent ;  and  the 
landing  in  an  upright  position. 


Electric  Arc  Welding 

THE  General  Electric  Company,  Sche- 
nectady, N.  Y.,  recently  published  a  booklet, 
"Arc  Welding  in  Industry."  The  develop- 
ment of  electric  arc  welding  and  its  uses  in 
industry,  especially  since  the  war,  are  dis- 
cussed. The  text  is  illustrated  with  a  num- 
ber of  photographs  of  the  results  obtained 
with  this  process. 


Plastic  Products 
THE  General  Electric  Company  recently 
formed  a  plastics  department  in  recogni- 
tion of  the  rapidly  increasing  use  and  im- 
portance of  products  based   on  synthetic 
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resins  and  other  binders  of  various  types. 
The  company  recently  prepared  a  booklet, 
"Plastic  Products,"  which  discusses  the  de- 
velopment, properties  and  applications  of 
this  material. 


New  Fence  Booklet 

A  NEW  fence  booklet,  "The  Border  Pa- 
trol," with  illustrations  of  typical  fence  in- 
stallations, was  recently  published  by  the 
Page  Fence  Association.  The  booklet  con- 
tains various  style  sheets  of  chain  link  and 
wrought  iron  picket  fences,  and  presents 
logical  reasons  why  a  well-fenced  property 
is  a  paying  proposition.  It  may  be  had  by 
addressing  the  Page  Steel  &  Wire  Com- 
pany, Bridgeport,  Conn. 


Pyrene  Data  Chart 

A  DATA  chart  containing  information 
on  fire  protection,  "What  You  Should  Know 
About  Fire  Extinguishers,"  has  been  pub- 
lished by  the  Pyrene  Manufacturing  Com- 
pany, Newark,  N.  J.  The  chart  is  prepared 
in  a  form  suitable  for  filing,  posting  on  a 
wall  or  bulletin  or  for  carrying.  Informa- 
tion is  given  on  the  various  types  of  fire 
extinguishers,  the  uses  for  which  they  are 
designed  and  their  maintenance. 


Weston  Tachometer 

THE  Weston  Electrical  Instrument  Cor- 
poration, Newark,  N.  J.,  has  published  a 
circular  illustrating  and  describing  the  air- 
craft electric  tachometer  manufactured  by 
the  company.  The  equipment  consists  of 
two  parts.  Flexible  drive  shafts  are  elimi- 
nated. 


Ex-Cell-O  Tipped  Tools 

CATALOG  C-231,  "Ex-Cell-O  Carboloy 
Tipped  Tools,"  was  recently  published  by  the 
Ex-Cell-O  Aircraft  &  Tool  Corporation,  De- 
troit, Mich.  The  booklet  describes  and  il- 
lustrates the  different  types  of  standard 
tipped  general  purpose  tools  produced  by 
the  company.  There  is  included  a  discussion 
of  a  group  of  Ex-Cell-O  Carboloy  tipped 
drills  with  a  complete  range  of  dimensions, 
types  and  tips.  Several  types  of  special  Car- 
boloy tipped  tools  for  special  application 
work  are  included. 


G.  E.  Air  Equipment 

THE  General  Electric  Company,  Sche- 
nectady, N.  Y.,  has  prepared  a  circular  con- 
taining price  lists  of  the  aeronautical  equip- 
ment produced  by  the  company,  including 
navigation  and  engine  instruments  and  air- 
craft accessories.  The  company  has  also 
prepared  a  circular  describing  and  illus- 
trating their  aircraft  engine  temperature  in- 
dicator and  selector  switch  for  multiple  con- 
nections, and  folders  on  G.  E.  heating  de- 
vices and  the  G.  E.  soldering  iron. 


Bristol  Steel  Aircraft 

THE  Bristol  Aeroplane  Company,  Ltd., 
Bristol,  England,  has  prepared  a  brochure 


dealing  with  the  Bristol  system  of  aircraft 
construction  from  high  tensile  steel.  The 
booklet  is  intended  to  illustrate  some  of  the 
most  recent  developments  by  the  company. 
There  is  discussed  the  relative  values  in 
aircraft  construction  of  welded  steel;  dura- 
lumin or  a  construction  utilizing  high  grade 
steel  tubes,  sockets,  etc. ;  and  a  high-tensile 
steel  corrugated  strip  primary  structure  sup- 
plemented in  the  secondary  structure  by 
welding  or  steel  tube  or  duralumin. 


G.  E.  Arc  Welders 

A  BOOKLET  devoted  to  illustrating  and 
describing  the  construction  and  purposes  of 
equipment  for  use  in  arc  welding,  which  is 
manufactured  by  the  General  Electric  Com- 
pany, was  recently  published  by  the  G.  E. 
organization.  These  products  which  have 
been  developed  by  the  company  are  known 
as  the  WD  welding  equipment.  Particular 
attention  is  paid  to  discussing  the  develop- 
ment of  the  various  types  of  welders  and 
the  improvements  which  have  been  incor- 
porated in  their  construction. 


ORGANIZATION 
PUBLICATIONS 

THE  Wright  Cyclone  575  engine,  in- 
stalled in  Colonel  Lindburgh's  Lockheed 
Sirius  monoplane  for  his  Oriental  trip,  is 
featured  in  the  leading  article  of  the  Cur- 
tiss-W right-Review  for  July.  The  contents 
include  articles  on  the  New  Curtiss  Navy 
Shipboard  Fighter,  the  Wright-powered  Pit- 
cairn  Autogiro,  the  new  Curtiss  wind  tun- 
nel, the  Curtiss-Wright  Flying  Service  in 
addition  to  general  news  of  company  ac- 
tivities. "Engineering  Problems,"  written 
for  Aero  Digest  by  Theodore  Paul  Wright, 
and  photographs  of  the  Army  Air  Corps 
maneuvers  of  1931,  are  included  in  the  con- 
tents. 

THE  first  of  a  series  of  articles  on  the 
personnel  of  the  Vacuum  Oil  Company  is 
contained  in  the  July  issue  of  Vacuum  Oil 
Mews.  The  history  and  career  of  each  mem- 
ber of  the  board  of  directors  are  presented 
and  the  personnel  and  functions  of  various 
executive  committees  are  given.  In  the  field 
of  aviation,  there  are  articles  on  the  use  of 
Mobiloil  by  the  Shippe-Johnson  aerial  pho- 
tographic expedition  to  Peru  and  by  the 
Do.  X  on  the  transatlantic  flight  to  Brazil. 
General  news  of  company  activities  and  the 
use  of  Mobiloil  on  two  African  land  expe- 
ditions comprise  the  remainder  of  the  con- 
tents. The  text  is  illustrated  with  numerous 
photographs. 

THE  Claude  Neon  News  for  July  pre- 
sents a  number  of  interesting  photographs 
of  Claude  Neon  illuminated  signs  installed 
for  advertising  purposes  throughout  the 
country  and  in  foreign  cities. 

PHOTOGRAPHS  of  the  autogiros  being 
used  by  various  commercial  firms  to  pro- 
mote sales  in  widely  divergent  lines  fea- 
ture the  July  issue  of  Autogiro  News.  The 
issue  includes  news  of  the  activities  of  auto- 
giro owners,  the  appointment  of  new  dealers 
and  recent  autogiro  sales.  The  autogiro  in 
relation  to  aircraft  insurance  rates  is  dis- 
cussed. 
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YOUR  IDEAS  | 

TRADE-MARK  by 

fiEO.  PATENT  ATTORNEY  PPOF  EN6WEEP 

WHAT  IS  YOUR  INVENTION? 
Send  me  a  simple  sketch  or  model  for 
.CONFIDENTIAL  ADVICE  

List  of  Events  at  the  Air  Races 

(Continued  from  page  37) 
Open  to  cabin  or  open  type  planes 
having  engines  with  not  less  than  1,200 
cu.  in.  displacement,  carrying  A.  T.  C. 
or  Group  II  License. 

Event  23.  Sportsman  pilots'  fifty- 
mile  race  (ten  laps).  Cabin  and  open 
type  planes  of  not  more  than  1,000 
cu.  in.,  carrying  A.  T.  C.  or  Group  II 
License.    Sportsman  Pilot  Trophy. 

Event  16.  Autogiro  exhibition  and 
competition. 

Event  31.    Civilian  acrobatic  exhibi- 


tion. Teams  of  three,  by  invitation. 
$300. 

Event  13.  Free-for-all  (men  pilots) 
fifty-mile  race  (five  laps).  Not  less 
than  1,200  cu.  in.    Purse,  $3,600. 

Event  35.  Women  pilots.  Dead 
stick  landing  contest.    Prizes  $200. 

Event  39.  Free-for-all  (men  only) 
parachute  jumping  contest  for  profes- 
sionals.   Purse  $200. 

MONDAY,  SEPTEMBER  7 

Event  32.  Charles  E.  Thompson 
Trophy  Race  with  purse  of  $15,000. 
High  speed  classic  of  the  races.  Free- 
for-all,  open  to  any  type  of  plane  with 
any  type  of  engine  or  engines.  Ten 
laps  over  a  ten-mile  course.  Qualify- 
ing speed  of  175  miles  an  hour  re- 
quired. 

Event  29.  Women  pilots.  Fifty-mile 
race  (five  laps).  Cabin  and  open  type 
planes  having  engines  with  not  more 
than  1,875  cu.  in.  displacement,  carry- 


ing A.  T.  C.  or  Group  II  License. 
Purse  $3,000. 

Event  36.  Air  transport  speed  and 
efficiency  contest.  Fifty  miles  (five 
laps).  Open  to  single-engined  cabin 
planes,  including  combination  type 
(airplanes  with  open  pilot's  cockpit  but 
cabin  space  for  passengers,  freight, 
mail  and  express).  Award  by  1931 
National  Air  Tour  merit  formula. 
Purse  $1,500. 

Event  B.  Thirty-mile  race  (six  laps). 
Cabin  and  open  type  planes  of  not 
more  than  115  cu.  in.,  carrying  A.  T.  C. 
or  Group  II  License.    Purse  $500. 

Event  16.  Autogiro  exhibition  and 
competition. 

Event  31.  Civilian  acrobatic  exhibi- 
tion. Teams  of  three,  by  invitation. 
$300. 

Event  34.  Dead  stick  landing  con- 
test.   Prizes  $200. 

Event  39.  Free-for-all  (men  only) 
parachute  jumping  contest  for  profes- 
sionals.   Purse  $200. 


SECOND  NATIONAL  SOARING  CONTEST 

(Continued  from  page  39) 
ington,  D.  C,  waged  a  grim  battle  of  skill,  judgment,  and 
physical  endurance  all  day  over  south  mountain  ridge. 
Franklin  was  ultimately  disqualified  when  he  lost  his  lift 
and  was  forced  to  land  at  the  base  of  the  mountain.  Stick- 
ler and  Hastings  fought  it  out  and  at  dusk  made  their  land- 
ings, Stickler  on  the  mountain  top  and  Hastings  at  the 
airport.  Hastings'  duration  was  but  one  minute  and  thirty 
seconds  greater  than  the  Washington  entrant.  At  first  it 
was  thought  Hastings,  too,  had  disqualified  by  the  airport 
landing  but  inasmuch  as  the  start  had  been  made  from 
that  spot  by  airplane-tow,  the  flight  was  ruled  official 
eclipsing  Jack  O'Meara's  1930  record  of  6  hours  20  min- 
utes. 

Stickler's  flight  was  most  remarkable  because  of  the 
mountain  top  landing  at  dusk  and  also  because  it  was  only 
his  second  soaring  flight. 

Eaton  Demonstrates  Cloud  Hopping 

Towed  aloft  by  his  own  personal  airplane,  Warren  E. 
Eaton  of  Norwich,  New  York,  cut  loose  at  an  altitude  of 
6,600  feet  over  Wellsburg.  From  this  point  he  hopped 
from  cloud  to  cloud,  gaining  height  over  their  fleecy  bulks 
and  losing  it  as  he  crossed  from  one  to  the  other.  After 
an  hour  from  the  time  of  take-off,  he  arrived  at  the  airport 
in  an  easy  landing. 

The  Accidents 

Unfortunately  accidents  seem  to  attend  contests  of  this 
kind.  Last  year  two  veteran  pilots,  Dr.  Klemperer  and 
W.  Hawley  Bowlus  escaped  from  serious  injury  in  emerg- 
ency landings.  This  year  the  toll  has  been  greater  and 
includes  injuries  to  Major  Purcell,  Captain  Phillips  and 
Fritz  Germershausen  who  were  piloting  ships  when  they 
were  injured.  Several  members  of  a  launching  crew  were 
also  slightly  injured  when  a  launching  sling  fouled  on 
the  nose  hook  of  Captain  Pippig's  glider  during  the  take- 
off. It  is  to  be  regretted  that  all  accidents  could  not  have 
been  avoided  but  we  must  not  forget  that  in  any  sport  of 
similar  calibre,  such  as  motor  boat,  motorcycle  or  automo- 
bile racing,  or  even  riding  and  polo,  we  find  accidents  per- 
sist after  years  of  experience.  The  effective  radio  com- 
munications and  emergency  facilities  provided  by  the  con- 


test managers  deserve  a  great  measure  of  praise  for  their 
efficient  handling  of  the  unfortunate  accidents.  We  are 
happy  to  note  that  at  the  time  of  writing  all  accident  vic- 
tims were  on  the  road  to  recovery. 

Contest  Results  and  List  of  Honors 

Duration — Albert  S.  Hastings,  seven  hours  and  30  min- 
utes, $100;  James  L.  Stickler,  seven  hours,  28  minutes  and 
five  seconds,  $75 ;  Franklin  K.  Iszard,  six  hours  and  three 
minutes,  $25. 

Distance — Martin  Schempp,  15  miles,  $100;  W.  Hawley 
Bowlus,  12  miles,  $75;  Albert  Hastings,  eight  miles,  $25. 

Altitude— Martin  Schempp,  3,130  feet,  $100;  Albert  E. 
Hastings,  1,960.96  feet,  $75;  Prof.  R.  E.  Franklin,  1,300 
feet,  $25. 

Aggregate  time — Martin  Schempp,  eight  hours,  42  min- 
utes and  46  seconds,  $50;  James  L.  Stickler,  seven  hours, 
28  minutes  and  five  seconds,  $30;  Franklin  K.  Iszard,  six 
hours  and  three  minutes,  $20;  A.  B.  Schultz,  five  hours 
and  five  minutes,  $12.50. 

Spot  Landing — Edward  Barton,  three  inches,  $50 ;  R.  H. 
Holderman,  10  inches,  $30;  Robert  Eaton,  13  inches,  $20. 

Points — Albert  E.  Hastings,  six ;  Martin  Schempp,  six. 

L.  F.  Ross  was  official  referee  and  Peter  Altman  was 
F.A.I.  Timer  and  Chairman,  Technical  Committee. 


Sitka  Spruce 

Clear  selected  grain  and  inspected  to  U.  S.  Air 
Craft  Specifications.    Spars,  beams  and  rib  stock 
— all  sizes — all   lengths.     Immediate  shipments, 
express  or  freight  same  day. 

PLYWOOD    Mahoflany>  Cedar-  Birch.  Spruce  Bass,  etc. 

GLIDER-VERITHIN-CO-VE-CO 

1/40  in..  3  ply.  Wt.  8ft  lbs.  per  100  ft. 
Balsa        Birch        Ash        Walnut  Poplar 
Mahogany      Hitkory      Bass      Cedar  Maple 

Write  for  Catalog  and  Price  List 

Largest  Assortment  of  Aircraft  Woods  in  the  World 

Yoho  &  Hooker  Lumber  Co. 

244  Wing  Bldg.                Youngstown,  Ohio 

SEPTEMBER,  1931 
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$2475 

F.A.F. 

Detroit  Municipal  Airport 


a  Vractical  Kirplane  for  Everybody 


Especially  engineered  and  built  for  the 
private  owner — for  the  man  who  wants 
to  do  his  own  flyng — and  do  it  with 
ease,  comfort  and  pleasure. 

That's  the  Cain  Sport.  Full  size, 
powered  with  the  95  H.P.  Cirrus  Hi- 
Drive  Motor,  holder  of  many  distance 
and  endurance  records.  The  Cain  is 
built  for  you  to  fly — with  little  ex- 
perience. 

Landing  speed  is  an  honest  35  miles 
an  hour  in  still  air — or  less.  Quick 
take  off,  fast  climb,  and  in  the  air  it 
practically  flies  itself.  Mile  after  mile 
with  hands  off  the  stick.  Full  control 
at  even  stalling  speed! 

And  the  Cain  is  roomy  and  com- 
fortable. The  draft-proof  cockpit  is 
entered  by  two  full  size  automobile 
type  doors.  The  entire  cockpit  is 
luxuriously  upholstered.  The  floor  is 
carpeted.  Control  mechanism  is  con- 
cealed beneath  quickly  removable  floor 
boards.  The  whole  cockpit  is  as  clean 
and  inviting  as  the  interior  of  a  fine 
car. 


The  Cain  marks  a  new  day  in  flying. 
It  has  too  many  features  to  describe 
here.  Send  the  coupon  below  for 
illustrated  literature  and  full  details. 

Dealers 

A  new  type  dealer  plan  with  attractive 
possibilities  will  be  explained  to  you 
upon  request.  Some  profitable  terri- 
tories are  still  open.  In  sending 
coupon,  attach  letterhead  or  business 
card. 

Specifications 

Span,  34  feet.  Length  overall,  23  feet, 
8  inches.  Weight  empty,  1,070  pounds. 
Top  speed,  1 10  miles  per  hour.  Flight 
range  with  2  passengers  and  100 
pounds  of  baggage,  550  miles.  Baggage 
compartment  takes  four  full-size  Glad- 
stone bags.  Standard  equipment  in- 
cludes wood  propeller,  tachometer,  oil 
thermometer,  oil  temperature  gauge, 
altimeter,  fuel  gauge,  safety  belt,  tool 
kit,  35  gallon  gas  tank  and  6:50  x  10 
air  wheels. 


CAIN  AIRCRAFT  CORPORATION 

10527  GRATIOT  AVENUE,  DETROIT,  MICH. 


MAIL    THIS  COUPON- 


CAIN  AIRCRAFT  CORPORATION 
10527  Gratiot  Avenue,  Detroit 


Please  send  me  literature  and  complete  information  about  the 
new  Cain  Sport.  I  am  interested  in: 


For  own  use  □ 


Dealership  □ 
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JOINING  THE  CATERPILLARS 

Brief  Accounts  of  Emergency  Jumps  which  Won  Membership  in  This  Unique  Organization 


MAJOR  JAMES  H.  DOOLITTLE, 
former  array  flier,  joined  the  Cater- 
pillar Club  for  the  second  time  at  Curtiss- 
Steinberg  Airport,  East  St.  Louis,  on 
June  23. 

While  testing  his  racing  plane,  the 
"400,"  Major  Doolittle  made  a  success- 
ful jump  from  about  300  feet  altitude 
after  the  right  aileron  and  part  of  the 
left  aileron  carried  away  at  a  speed  of 
250  miles  an  hour.  The  ship,  a  low-wing 
speed  plane  designed  by  Major  Doolittle, 
was  only  100  feet  from  the  ground  when 
the  accident  occurred.  Using  the  nerve 
and  quick  thinking  for  which  he  is  noted, 
Doolittle  pulled  the  ship  up  and  to  the 
right,  away  from  the  populated  area  of 
the  airport,  turned  it  over  on  its  back, 
and  fell  out.  The  parachute  cracked  open 
and  Doolittle  landed  hard  but  safely  with 
only  a  rope  burn  across  the  back  of  the 
neck  to  show  for  the  experience.  He  even 
saved  the  rip  cord  and  ringr. 

In  building  this  high-speed  ship  Doo- 
little used  a  pair  of  racing  wings  from 
a  previous  speed  plane,  and  apparently 
they  were  too  old  or  too  weak  to  stand 
the  strain  he  imposed  on  them.  It  was 
just  twelve  seconds  by  actual  count  from 
the  time  the  ailerons  came  off  until  Doo- 
little left  the  cockpit. 

The  chute  Doolittle  used  had  been  re- 
packed a  week  previously  by  Sergeant 
Jimmie  Tate,  parachute  expert  for  the 
Thirty-fifth  Division  Air  Service,  Mis- 
souri National  Guard.  Sergeant  Tate 
has  packed  the  chutes  used  in  ten  suc- 
cessful emergency  jumps,  including  two 
by  Col.  Lindbergh  and  one  by  Captain 
Fred  Nelson,  of  the  regular  army. 


O  O  far  this  year  there  has  been  a  ter- 
rific  slump  in  Caterpillar  Club,  com- 
mon, according  to  an  account  in  the  Air 
Corps  News  Letter.  The  records  dis- 
close that  during  the  period  from  Janu- 
ary 1  to  July  1,  1930,  a  total  of  sixty-five 
emergency  jumps  were  made,  as  against 
thirty-four  for  the  same  period  this  year, 
a  drop  of  thirty-one  points. 

At  this  time  no  figures  ate  available 
as  to  the  total  flying  time  for  this  year 
as  compared  to  last  year,  so  that  no  other 
comparisons  may  be  made  and  no  con- 
clusion reached  as  to  the  cause  for  the 
welcomed  slump.  However,  as  far  as 
military  aviation  is  concerned,  it  may 
be  safely  assumed  that  equally  as  much, 
if  not  more,  flying  time  was  accumulated 
the  first  half  of  this  year  as  the  year 
before.  Considering  the  Air  Corps  alone, 


Triangle  chute  showing  how  the  jumper 
manipulates  the  risers  to  steer  the  chute 

it  may  be  said  that  considerably  more 
flying  time  was  accumulated  this  year, 
since  the  maneuvers  alone  accounted  for 
approximately  38.000  hours.  Despite  this 
increase  in  flying  time,  the  records  dis- 
close that,  taking  into  consideration  only 
emergency  jumps  made  by  Air  Corps 
Regular  and  Reserve  personnel,  five 
more  emergency  jumps  were  made  dur- 
ing the  first  six  months  of  last  year  than 
this  year,  the  figures  being  twenty-three 
against  eighteen.  To  date  371  lives  have 
been  saved  by  the  parachute  in  this 
country. 

The  latest  members  of  the  Caterpillar 
Club  to  be  honored  with  Second  De- 
grees are  Major  James  H.  Doolittle  and 
Second  Lieutenant  Arthur  R.  Kingham, 
both  of  the  Air  Corps  Reserve.  Major 
Doolittle,  whose  first  jump  occurred  dur- 
ing the  Air  Races  at  Cleveland,  Ohio, 
September  1,  1929,  received  his  second 
initiation  on  June  23  at  East  St.  Louis, 
Illinois,  when  the  fabric  tore  loose  from 
the  wings  of  his  plane  while  traveling 
at  an  indicated  speed  of  235  miles  an 
hour.  Lieut.  Kingham,  who  became  a 
"silk  sailor"  on  December  6,  1930,  near 
Waco,  Texas,  while  a  Flying  Cadet  un- 
dergoing training,  jumped  again  on  June 
9  when,  while  flying  near  Sacramento, 
Calif.,  his  pursuit  plane  went  out  of 
control  at  1,500  feet  altitude. 

Colonel  Charles  A.  Lindbergh  is  srill 
"Monarch"  of  the  Caterpillars  with  four 
jumps.  There  are  no  Third  Degree  mem- 
bers, so  far  as  known,  but  Second  Degree 


members,  in  addition  to  Doolittle  and 
Kingham,  are:  Captain  Frank  O'D. 
Hunter,  Lieuts.  Eugene  H.  Barksdale 
(deceased),  James  T.  Hutchison  and 
Sergeant  Miller,  Air  Corps ;  Ernest  E. 
Dryer,  James  Rutledge,  Al.  Wilson,  Sam- 
uel J.  Samson,  Harry  Sievers  and  Verne 
E.  Treat,  civilian  pilots. 


T  ACK  WEBSTER,  National  Air 
J  Transport  mail  pilot,  turned  back 
from  an  unpremeditated  trans-Atlantic 
hop  just  in  time  to  miss  what  might  have 
been  a  long  damp  session  with  the  bel- 
ligerent old  ocean  after  he  bailed  out 
of  a  fog-bound  plane  whose  gasoline 
tanks  were  drained  dry. 

The  pilot  was  bent  on  getting  the  mail 
from  Cleveland  to  New  York  and  tackled 
a  sky  filled  with  fog  and  clouds.  After 
two  hours  of  flying  he  dipped  down  to 
find  green  water  reaching  for  his  wheels. 
He  changed  his  course  and  ten  minutes 
later  found  himself,  still  in  a  sky  of  close 
white  fog,  with  dry  gasoline  tanks.  A 
parachute  carried  him  safely  down  to 
Caterpillar  Club  membership. 

It  was  in  December,  1928,  that  the  mail 
pilot  took  off  from  Bellefont  on  his  Cleve- 
land-New York  run.  He  flew  steadily 
through  fog,  the  ceiling  of  which  was 
so  low  that  when  he  descended  to  locate 
himself  he  found  the  trees  slipping  along 
hardly  fifty  feet  below  his  wings.  He 
climbed  again  and  repeated  the  perform- 
ance several  times.  Finally  he  came 
down  to  400  feet  and  saw  water. 

"I  decided  it  must  be  Long  Island 
Sound,"  Webster  said.  "So  I  flew  on  for 
fifteen  minutes  on  the  same  course.  When 
I  came  down  again  I  still  found  water 
under  me.  I  decided  to  turn  north  and 
began  climbing  at  the  same  time.  At 
4,000  feet  I  cleared  the  clouds  and  was 
sailing  along  in  a  blue  sky  when  I  dis- 
covered that  my  main  gasoline  tanks  had 
gone  dry. 

"Down  I  went  through  the  fog,  not 
knowing  where  I  would  land.  The  wind 
ripped  away  my  helmet  and  goggles. 
Presently  I  saw  the  ground  200  feet  be- 
low and  a  moment  later  landed  in  tree- 
tops.  I  walked  to  a  gas  station  where  I 
learned  that  I  was  down  near  Sufneld, 
Connecticut.  When  I  located  the  plane 
across  the  river,  the  postmaster  of  a 
nearby  town  had  already  removed  the 
mail  and  forwarded  it  by  'train. 

"It  is  evident  that  I  had  been  out  over 
the  Atlantic  when  I  dipped  down  to  get 
my  bearings.  It  was  lucky  for  me  that 
I  turned  back,  since  my  ten  minutes  of 
gas  would  hardly  have  carried  me  across." 
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List  Price  or  Value?  * 

Sparkling  Performance  and  rugged  Stamina 
are  recognized  as  typical  of  WACO. .  .and  are 
the  main  reasons  for  the  majority  preference 
for  WACO.  Properly  so.  •  But  many  WACO 
owners,  nevertheless,  have  bought  primarily 
on  the  basis  of  dollar-f  or-do  Mar  Value.  Which 
is  something  different,  under  critical  analysis, 
than  a  simple  comparison  of  List  Prices.  •  For 
example,  WACO  prices  always  are  quoted 
completely  equipped,  flyaway,  and  include 
the  painting  of  license  numbers  (issued  by 
resident  Dept.  of  Commerce  inspector).  •  And 
beyond  all  this  is  the  factor  of  Service,  alert 
and  competent,  and  readily  available  from 
the  nation-wide  WACO  dealer  organization 
...at  your  beck  and  call  wherever  you  may 
go.  •  thus  will  your  first  glow  of  pride  in  your 
WACO  ripen  into  enduring  satisfaction  of 
ownership.  And  the  determinants  are  not  in- 
cluded in  the  list  price... for  they  are  priceless! 


The  complete  WACO  line  ranges  from  $4450  to  $8525, 
with  Heywood  starter  standard  equipment  on  all  models. 

Deterred  payments  can  be  arranged.  And  purchase  of  a  new  WACO 
includes  any  needed  instruction.  See  your  distributor  for  details. 

THE  WACO  AIRCRAFT  COMPANY,  TROY,  OHIO 

(PRONOUNCED  "WAH'CO") 


WAC0; 

'AIBMAMSV 

"ASK  ANY  PILOT" 


A  DIFFICULT  JOB 


'  I v  HE  machining  of 
the  cylinder  unit 
of  the  GLENN  L. 
MARTIN  inverted  air- 
craft engine  required 
good  tools,  good  men 
and  a  good  responsible 
organization. 

The  Govro-Nelson 
Company  is  proud  of 
the  fact  that  it  was  se- 
lected as  a  dependable 
source  of  supply  for 
the  most  important 
parts  of  this  highly  effi- 
cient and  remarkable 
engine. 


THE 


GOVRO-NELSON 

COAVPANY 
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FOREIGN   NEWS   IN  BRIEF 

Compiled  from  reports   from  AERO  DIGEST  correspondents  and  the    Aeronautics  Trade  Division,  Bureau  of  Foreign  and  Domestic  Commerce. 


ENGLAND 

King's  Cup  Air  Race  Flown  in  Inclement 
Weather 

1"  T  NDER  difficult  conditions  of  weather, 
rain  mist  and  low  clouds,  the  annual 
King's  Cup  Air  Race  of  approximately 
1,000  miles  around  England  was  flown  this 
year  on  July  25.  Only  once  previously,  in 
1925,  has  worse  weather  been  encountered 
in  this  contest.  However,  out  of  forty 
planes  starting  the  race,  twenty  crossed  the 
finish  line  as  competitors.  There  was  no 
serious  accident  or  injuries.  Some  of  the 
entrants  had  completed  less  than  100  hours 
of  solo. 

Six  of  the  first  ten  planes  to  finish  the 
circuit  at  Heston,  where  the  race  began, 
were  Royal  Air  Force  officers,  including 
the  winner  and  the  second  man  home.  The 
R.  A.  F.  fliers  were  classed  as  amateur 
pilots  in  the  regulations  governing  the  race 
this  year. 

Despite  the  weather,  the  average  speeds 
attained  by  the  light  airplanes  which  fin- 
ished were  unusually  high.  The  winner, 
Flying  Officer  E.  C.  T.  Edwards,  piloted 
his  Blackburn  "Bluebird"  biplane  over  the 
course  of  928.5  miles  at  an  average  speed 
of  117.8  miles  per  hour.  The  runner  up, 
Flight  Lieutenant  L.  F.  G.  Gibbons,  did 
109.1  miles  per  hour  in  a  Hermes-powered 
"Spartan."  The  fastest  time  on  the  race 
was  attained  by  Lieutenant  Rodd  in  a  "Puss- 
Moth"  cabin  monoplane,  carrying  a  pas- 
senger, at  127  miles  per  hour. 

Four  women  started  the  race,  but  only 
one,  Miss  Delia  Crossley,  completed  the  con- 
test, crossing  the  line  the  last  of  the  twenty 
finishers.  In  last  year's  race,  Miss  Wini- 
fred Brown  eclipsed  all  opposition  and  won. 
Miss  Brown  was  forced  to  abandon  the  race 
this  year. 

Bluebird  and  Spartan  planes  took  leading 


places  in  the  event  for  the  first  time  in  this 
contest. 

ADAPTATION  to  freight  transport  of  a 
DeHavilland  Puss  Moth  passenger  plane  has 
been  announced  by  the  manufacturers.  The 
two  passenger  seats,  dual  controls  and  up- 
holstery will  be  eliminated.  Two  reinforced 
plywood  bulkheads  will  be  built  into  the 
fuselage,  the  first  of  these  directly  aft  of  the 
pilot's  seat  and  the  other  approximately  six 
feet  further  aft.  It  is  reported  that  the 
plane  will  have  a  cruising  speed  of  110  miles 
per  hour  and  that  its  payload  with  26.4 
gallons  of  gasoline  will  be  515  pounds,  or 
429  pounds  with  forty-two  gallons  of  gaso- 
line. 

High  Speeds  Made  in  Standard  Light 
Plane  Race 

LIGHT  AIRPLANES  maintained  un- 
usually high  speeds  in  a  recent  fifty-mile 
handicap  race  around  the  Isle  of  Thanet, 
although  heavy  rain  and  strong  winds  were 
encountered  by  contestants. 

The  winner,  G.  A.  Pennington,  flying  in- 
structor, averaged  128  miles  per  hour  in  a 
"Puss  Moth"  cabin  monoplane.  E.  W.  Per- 
ceival,  starting  from  scratch,  was  timed  over 
the  circuit  at  135  miles  per  hour.  Equally 
as  impressive,  when  allowance  is  made  for 
the  difference  in  price  of  the  machines,  was 
the  flight  of  L.  M.  Balfour,  private  pilot. 
He  covered  the  course  at  117  miles  per 
hour  in  a  standard  "Gipsy  Moth." 


THE  SCHNEIDER 
TROPHY  RACE 

England,  France  and  Italy  Expected  to 
Compete 

C"INAL  stages  of  flight  training  and 
*  preparation  generally  have  begun  for  the 
Schneider  Trophy  Contest  to  be  held  Sep- 
tember 12  over  the  Solent  and  Spithead 
course,  Southampton,  England.    Three  na- 


tional teams  apparently  will  participate — 
Great  Britain,  Italy  and  France.  While  in- 
formation is  lacking  concerning  the  inten- 
tions of  the  French  team,  Great  Britain  and 
Italy  have  developed  new  high-speed  planes 
for  this  year's  contest  and  speeds  in  the 
vicinity  of  400  miles  per  hour  are  confi- 
dently expected  to  be  attained. 
•  The  1931  race  will  be  flown  over  a  tri- 
angular course  instead  of  over  a  quadri- 
lateral course  as  in  other  years.  Competing 
planes  will  speed  over  a  route  of  approxi- 
mately thirty-one  land  miles,  to  be  flown 
seven  times  around  for  a  distance  of  350 
kilometers,  or  217.47  land  miles.  The  course 
selected  was  chosen  as  the  only  place  pro- 
viding a  sufficient  expanse  of  protected  wa- 
ter. Draws  for  positions  in  the  race  were 
recently  made  under  the  supervision  of  the 
Royal  Aero  Club.  As  a  result  it  was  deter- 
mined that  Great  Britain  would  start  first, 
France  second  and  Italy  third.  One  machine 
from  each  country  will  start  in  that  order  and 
a  second  and  a  third  will  follow  in  the 
same  order,  until  nine  planes  are  flying 
the  course,  three  representing  each  country. 

A  new  machine,  which  Britain  has  de- 
veloped, is  a  Supermarine  S6  monoplane, 
similar  in  general  appearance  to  the  craft 
which  won  the  Trophy  at  an  average  speed 
of  328.63  miles  an  hour  in  1929,  but  driven 
by  a  Rolls-Royce  engine  developing  consid- 
erably greater  power  than  the  1,900  horse- 
power in  the  1929  engines  and  incorporat- 
ing certain  design  improvements.  Squadron 
Leader  Orlebar,  holder  of  the  world's  speed 
record  of  357.7  miles  per  hour  and  admin- 
istrative chief  of  the  British  Schneider  Tro- 
phy team  this  year,  recently  made  first 
flights  in  the  new  racing  seaplane  which 
is  likely  to  lead  the  defending  team. 

France  has  intimated  to  the  Air  Min- 
istry arrival  at  Calshot  on  August  29— 
fourteen  days  before  the  race — of  six  rac- 
ing pilots,  attended  by  seven  other  officers 
and  sixty-seven  service  and  civilian  me- 
chanics. 

Two  officers,  ten  men  and  three  training 
high-speed  seaplanes  of  the  Italian  Air 
Force  recently  started  for  Calshot  for  pre- 
liminary trials,  to  be  followed  on  August 
26  by  the  remainder  of  the  team,  consisting 
of  twelve  officers,  forty  men  and  the  new 
Italian  racing  planes  specially  built  this 
year  for  the  contest. 

From  Italy  have  issued  reports  that  newly 
designed  seaplanes,  possessing  novel  fea- 
tures in  arrangement  of  engines  and  pro- 
pellers, are  expected  to  attain  speeds  in 
the  neighborhood  of  400  miles  an  hour. 
France  is  more  reticent,  but  it  is  known 
that  her  new  engines  have  been  running  on 
test  for  some  time. 

Competition  for  the  Schneider  Trophy 
has  caused  marked  development  in  plane 
speed  and  has  accelerated  progress  in  air- 
craft engine  construction.  In  ten  years  the 
winning  speed  has  leaped  from  117  miles 
per  hour  to  328.63  miles  per  hour. 
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or  more 


Speed 
md  Less  ¥tief 


Brace  Aircraft 
with 


non-stretching,  strong 
streamline   tie    rods  per- 
fected by  Stewart  Harts- 
irn  Co.  offer  little  wind 
resistance.    That  increases 
speed    and    reduces  fuel 
consumption. 
They  won't  stretch!  That 
"follow  up"  and  lin- 
ing-up  cost. 

any  of  the  most  famous 
aircraft  in  aviation  history 
have  been  braced  externally 
vith  Hartshorn  Streamline 


Hartshorn  Square  Section 
Tie  Rods  speed  assembly 
time,  can  be  tightened  from 
any  point  along  the  length 
of  the  rod  and  make  imme- 
diately visible  any  torsional 
These  flat-faced  rods 
can  be  made  fast  at  inter- 


Brace  every  plane  you  build  or  fly  with 


KELLETT 

AUTOGIRO 


Mr.  "General  Public"  knows  he 
can  fly  an  autogiro.  Mrs.  "G.  P." 
agrees  with  him.  There  are  a 
quarter  of  a  million  people  in 
this  country  who  can  afford 
autogiros.  1932  demonstrators 
are  now  being  delivered  to  dis- 
tributors under  a  type  of  fran- 
chise which  we  shall  be  glad  to 
discuss  with  others. 

CHARACTERISTICS 

Roomy  side-by-side  seating,  permitting  conversation  during 
flight.  Dual  controls.  Excellent  visibility.  Self-starter  on 
engine.  Self-starter  on  rotor.  Individual  wheel  brakes.  Con- 
Knental  165  H.P.  Motor.  Wide  tread,  all  strut,  under-carriage 
with  long  travel  oleo  struts.  Tail-wheel  with  long  travel  oleo 
struts.  No  external  brace  wires.  Large  baggage  compartment 
with  keyless  combination  lock.  Streamlined  tail  surfaces. 
Friese  ailerons.  Adjustable  elevator  equalizer.  Large,  up- 
turned wing  tips  automatically  bank  ship  at  proper  angje  in 
turns  without  use  of  ailerons.  A  door  provides  easy  access  to 
cockpit. 


Write  for  booklet  "Slow- motion  Landings" 

KELLETT  AIRCRAFT  CORPORATION 

Associated  with  the  Ludington  Group 

PHILADELPHIA 

Licensed  Under  Cierva  Patents 


AIRCRAFT 
TIE  RODS 


STEWART  HARTSHORN  CO. 
250  Fifth  Avenue    New  York,  N.  Y. 
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GERMANY 

Transatlantic  Voyage  in  Graf  Zeppelin 
for  $750 

PASSENGERS  are  to  be  booked  for  the 
two  transatlantic  flights  of  the  Graf  Zeppe- 
lin, each  from  Germany  to  Brazil  and  re- 
turn and  scheduled  in  August  and  Septem- 
ber, according  to  a  recent  announcement  of 
the  Graf's  sponsors.  They  will  be  carried 
at  a  reduced  rate  of  $750  one  way,  a 
twenty-five  per  cent  reduction,  if  passage 
is  also  booked  to  or  from  Europe  and  the 
United  States  on  one  of  the  steamers  of 
the  Hamburg-American  line,  general  agents 
for  the  Zeppelin  company. 

The  Zeppelin  is  scheduled  to  leave  Fried- 
richshafen,  Germany,  August  26  and  Sep- 
tember 19  for  the  westward  flights,  and 
Pernambuco,  Brazil,  September  1  and  24 
for  the  return  journeys.  The  regular  rate 
for  the  aerial  voyage  between  Friedrich- 
shafen  to  Pernambuco,  requiring  three  and 
one-half  to  four  days,  is  $1,000.  The  re- 
duced rate  is  available  to  passengers  desir- 
ing to  leave  New  York  by  steamship  in 
time  to  catch  the  Graf  on  the  take.-off 
from  Germany,  or  to  return  to  New  York 
from  Germany  after  the  flight  to  Brazil. 


Edwin  P.  A.  Heinze 
Long-Distance  Sail-Flights  Made 

AT  the  Rhon  sail-flying  meet,  in  prog- 
ress at  the  moment  of  this  writing,  the 
German  sail-flier,  Groenhoff,  completed  a 
long-distance  flight,  landing  hear  Magde- 
burg, 220  kilometers  (137  miles)  distant 
in  a  straight  line  from  the  starting  point. 
Although  he  was  prepared  to ,  remain ..  in  the 
air  at  night,  which  would  have  enabled 
him  to  extend  his  flight,  he  decided  to  land 
at  dusk.  On  the  same  day,  Wolf  Hirth 
landed  at  Friedeberg-Saale,  180  kilometers 
(112  miles)  away  from  his.  starting  point. 

A  feature  of  this  year's  Rhon  meeting 
was  the 'performance  of  a  tailless  sajl-ptahe 
evolved  by  Herr  Schulte  of ,  fylagdeburg, 
who  has  designed  a  peculiar  form  of  wing., 

THE  Luft  Hansa  conducted  recently  a 
large  number  of  sightseeing  flights  over 
Berlin.  No  fewer  than  1,500  persons  were 
carried.  The  price  was  reduced  to  five 
marks  (approximately  one  dollar)  for  each 
person,  and  the  tickets  were  sold  in  closed 
envelopes,  some  of  which  contained  free 
return  tickets  for  long-distance  flights  to 
many  German  towns,  of  which  the  fortu- 
nate recipients  could  avail  themselves  any 
date  they  chose  after  Whitsun. 


Dr.  Kipfer  Plans  New  Flight 

THE  successful  high-altitude  balloon 
ascent  made  May  27  by  the  Swiss,  Pro- 
fessor Piccard,  with  his  assistant,  Dr.  Kip- 
fer, from  Augsburg  in  Germany,  has  been 
recognized  as  an  international  record  for 
Switzerland  by  the  international  body, 
which  has  filed  the  record  with  an  altitude 
of  15,781  metres  (51,775  feet),  in  the  class 
of  balloons  of  4,000  cubic  metres  (141,260 
cubic  feet)  and  more.  Dr.  Kipfer  plans  to 
make  a  new  attempt  on  his  own,  in  whjch 
he  hopes  to  reach  an  altitude  of  100.000 
feet. 


THE  new  Junkers  Ju  52  freight  plane 
has  completed  a  tour  of  eastern  Europe. 
Favorable  comment  was  especially  caused 
by  its  exceptionally  spacious  interior. 

THE  Luft  Hansa  is  having  Junkers  Die- 
sel motors  installed  in  a  big  trimotored 
plane  which  is  to  be  employed  at  first  for 
air  freight  transportation. 

GERD  VON  HOEPPNER  vice  presi- 
dent of  the  Federation  Aeronautique  Inter- 
nationale and  of  the  German  Aero  Club, 
reporting  on  the  meeting  of  the  F.  A.  I. 
recently  held  at  Bucharest,  says  that  the 
German  proposal  to  provide  new  regulations 
for  sail-flying  has  been  accepted  by  the  in- 
ternational body.  Hitherto,  the  regulations 
were  very  similar  to  those  for  powered 
planes,  which  have  long  been  felt  as  a  draw- 
back since  the  conditions  for  sail-flight  are 
so  materially  different  from  those  for  pow- 
ered flight.  It  is  expected  that  the  new 
regulations  will  give  a  stimulus  to  further 
attempts  at  sail-flying  records. 

ON  the  initiative  of  the  German  Air 
Board  the  international  body  instituted  a 
sail-flying  sub-committee  to  cooperate  with 
the  international  study  committee  formed 
some  time  ago  in  Germany.  The  F.  A.  I. 
accepted  the  German  proposal  for  modify- 
ing the  basic  regulations  for  the  bi-annual 
Grand  European  Air  Competition.  A  reso- 
lution was  passed  to  the  effect  that  in  fu- 
ture the  regulations  for  this  competition  are 
to  be  issued  at  the  latest  on  October  1  of 
the  year  preceding  the  event  so  as  to  allow 
makers  at  least  nine  months  for  prepara- 
tion. 

A  VERY  important  proposal  entered  by 
the  Roumanian  Aero  Club  was  likewise  ac- 
cepted. All  national  bodies  are  to  approach 
their  governments  with  a  view  to  inducing 
them  to  come  to  an  international  agree- 
ment in  respect  to  the  issue  of  passports 
for  planes,  which  will  allow  fliers  to  cross 
any  border  without  the  tedious  process  of 
asking  permission  from  each  country  to  be 
allowed  to  enter.  The  Roumanians  sug- 
gest that  it  shall  suffice  to  obtain  on  the 
passport  the  visum  of  the  consulate  con- 
cerned and  of  the  national  aero  club.  This 
would  very  greatly  facilitate  international 
air  touring,  now  bound  with  barriers  of  red 
tape. 


THE  NETHERLANDS 

To    Build    Curtiss    Military    Planes  in 
Holland 

THE  AVIOLANDA,  N.  V.,  licensee  in 
Holland  for  the  Curtiss-Wright  Export 
Corporation,  New  York,  is  building  six 
Curtiss  Hawk  pursuit  planes  for  the  Dutch 
East  Indies  Air  Force,  similar  to  those  now 
in  general  use  by  the  United  States  Army 
Air  Corps, 

The  planes  are  of  the  P-6  type  with 
Curtiss  Conqueror  water-cooled  engines  de- 
veloping 675  horsepower  at  2,400  revolu- 
tions per  minute. 

The  Dutch  East  Indies  Air  Force  has 
standardized  on  the  Curtiss  Hawk  as  regu- 
lation  equipment   for  their  military  units 
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according  to  H.  Adolph  Burgerhout  ot 
Aviolanda,  N.  V.,  proprietor  of  the  fac- 
tory at  Papendrecht  near  Rotterdam,  Hol- 
land. 

The  Curtiss  Aeroplane  and  Motor  Com- 
pany of  Buffalo,  N.  Y.,  has  sent  George 
Warren,  project  engineer,  and  Joseph  Kil- 
len,  welding  expert,  to  assist  in  the  manu- 
facture of  the  planes. 


FRANCE 

French  Aeronautical  Exports  Increased 
in  1930 

'  EXPORTS  of  aeronautical  equipment  by 
•  France  during  the  first  five  months  of  1931  | 
showed  an  increase  over  the  corresponding 
period  of   1930,  according  to  information 
recently  made  available. 

The  total  value  of  aeronautical  exports 
for  the  January-May  period  of  this  year 
was  approximately  $3,225,000,  as  compared 
with  $3,209,000  in  the  corresponding  period 
of  last  year.  Practically  all  of  the  aircraft 
exported  were  landplanes. 

Servia,  the  largest  purchaser,  imported 
from  France  195  tons  of  aircraft  equipment. 
Greece,  the  second  largest  buyer,  imported 
181  tons.  French  Indo-China,  Brazil,  Bel- 
gium, Turkey,  Madagascar,  Russia  and 
French  West  Africa  were  the  next  largest 
buyers,  respectively,  with  purchases  of  from 
forty  to  sixty  tons. 

PLANS  for  the  organization  of  a  glider 
club  by  members  of  the  Paris  Post  of  the 
American  Legion  were  recently  announced. 
It  is  expected  that  the  club  will  affiliate 
with  Avia,  the  French  organization  in  which 
are  grouped  practically  all  of  the  glider 
clubs  in  France.  The  American  club  plans 
to  purchase  a  glider  and  use  the  landing 
field  at  St.  Cyr,  near  Paris. 


CANADA 

AIR  mail  and  passenger  transport  service 
between  Boston,  Mass.,  Bangor,  Me.,  Calais, 
Saint  John  and  Halifax,  Canada,  has  been 
inaugurated  by   Pan-American  Airways. 

EASTERN  AIRWAYS,  LTD.,  has  be- 
gun a  daily  service  between  Halifax  and 
Saint  John  in  conjunction  with  Pan-Ameri- 
can Airways'  service  between  the  two  cities. 
The  plane,  a  Wright-powered  Aristocrat, 
leaves  Saint  John  at  9:30  a.m.  every  day 
except  Sunday  and  returns  at  3  p.  m. 

PAN-AMERICAN  AIRWAYS  has  es-  ji 
tablished  facilities  for  its  planes  at  the  Mil- 
lidgeville  seaplane  base.  Two  floats,  each 
sixteen  feet  in  length  and  provided  with 
railings  and  steps  for  the  convenience  of 
passengers  in  boarding  and  leaving  am- 
phibions,  have  been  constructed. 

A  SPOT  landing  contest  was  sponsored 
recently  by  the  Saint  John  Flying  Club. 
H.  Comeau,  the  winner,  was  awarded  a 
silver  cup  contributed  by  C.  S.  Kent,  in-  j 
structor.  The  club  plans  to  hold  one  of  these 
contests  each  month  and  to  award  the  cup 
to  the  winner  who  holds  it  until  the  next 
contest. 
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Another  Great  Lakes  Record 


Once  more  the  great  strength,  stamina, 
stability  and  keen  maneuverability 
of  the  Great  Lakes  Sport  Trainer  wins 
the  world's  outside  loop  record.  Roy  Hunt 
hung  up  the  startling  total  of  124  loops 
in  124  minutes  at  Dubuque,  Iowa.  The 
Sport  Trainer  is  the  first  plane  to  know 
about  .  .  .  write  for  all  the  details  today. 


Edward  Tegeler, 
Great  Lakes  dealer  of 
Dubuque,  congratu- 
lating Roy  Hunt  after 
his  world  record  flight. 


GREAT  LAKES 

CORPORATION 


AI RCRAFT 

C  L  E  V  E  L  AND 


Curtiss-Wright  Flying  Service  is  the  world's  oldest  and 
greatest  flying  organization.  It  is  backed  by  20  years  of 
experience  training  competent  pilots. 

Over  3,600  students  learned  to  fly  in  the  nation-wide 
chain  of  Curtiss-Wright  Flying  Schools  during  1930.  Not 
a  single  student  has  ever  been  seriously  injured  in  the 
famous  Fledgling,  training  plane. 

When  you  finish  Curtiss-Wright  training,  you  will  be 
recognized  by  the  Aviation  Industry  as  an  accomplished 
pilot.  You  will  be  given  preference  as  an  applicant  for 
employment  in  all  Curtiss-Wright  activities.  Mail  coupon 
for  free  booklet. 


LEARN 
TO  FLY 

Far  Sport 
and  Business 

™¥S&~  11 

BOOKLET  BUI 

CURTISS-WRIGHT  FLYING  SERVICE. 
29  West  57th  St.,  New  York  City. 

Please  send  me  your  new  free  booklet  de- 
:ribing  Curtiss-Wright  Flying  Courses. 

Name   Age  

Address   Phone  

City   State  


CURTISS-WRIGHT  FLYING  SERVICE,  29  WEST  57th  STREET,  NEW  YORK 
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LATIN  AMERICAN  AVIATION 


Mexico  Largest  Airplane  Market  for 
United  States  in  May 
A/f  EXICO  was  the  largest  purchaser  of 
■"■  1  airplanes,  aircraft  engines  and  parts 
of  United  States  manufacture  during  the 
month  of  May,  according  to  information 
recently  made  available.  Mexico  during  the 
month  bought  three  airplanes  totaling  $91,237 
in  value,  one  engine  valued  at  $7,800  and 
aeronautical  parts  with  a  total  value  of 
$2,872. 

While  Mexico  lead  all  other  countries 
as  an  importer  of  American  aeronautical 
products  in  May,  Brazil  was  the  next  larg- 
est buyer  in  Latin  America.  This  country 
purchased  five  aircraft  engines  with  a  total 
value  of  $17,338  and  aircraft  parts  and  ac- 
cessories valued  ot  $15,166.  Colombia  was 
next  with  three  airplanes  valued  at  a  total 
of  $14,805.  Peru  bought  two  airplanes 
valued  at  a  total  of  $10,500  and  aircraft 
parts  totaling  $4,211.  Trinidad  and  Tobago 
purchased  two  planes  with  a  total  value  of 
$9,094  and  parts  totaling  $1,040  in  value. 
Panama  imported  one  American  plane  val- 
ued at  $6,008  and  $336  worth  of  parts.  One 
plane  at  $1,200  and  $826  worth  of  parts 
were  shipped  to  Guatemala.  Chile  bought 
$2,009  worth  of  parts,  and  Argentina,  $6,089 
worth  of  parts.  Parts  with  a  total  value  of 
$4,735  went  to  Cuba ;  and  $56  worth  of  parts 
were  imported  from  the  United  States  by 
Honduras.  Porto  Rico  bought  two  Amer- 
ican engines  with  a  total  value  of  $11,208 
and  parts  at  $28. 


Mexican  Airlines  Increase  in  Mileage 

AIRCRAFT  engaged  in  commercial  air 
transportation  in  Mexico  flew  more  than 
500,000  miles  farther  in  1930  than  in  1929, 
covering  a  total  of  2,485,810  miles,  accord- 
ing to  a  report  issued  by  Edward  D.  Mc- 
Laughlin, U.  S.  Assistant  Trade  Commis- 
sioner at  Mexico  City. 

WORK  on  the  Central  Airport  in  Mexico 
City  is  being  speeded  up  with  the  intention 
of  having  the  port  completed  by  the  middle 
of  September.  The  16th  of  that  month  be- 
ing the  national  holiday,  it  is  planned  to 
have  the  inauguration  ceremonies  of  the  field 
on  that  day. 


Panama  to  Buy  Planes 
PRESIDENT  ALFARO  of  Panama  re- 
cently confirmed  reports  that  the  proposed 
trip  of  Secretary  of  Government  Francisco 
Arias  to  the  United  States  is  for  the  pur- 
pose of  purchasing  airplanes  for  use  of  the 
postal  and  police  services,  in  addition  to 
other  general  equipment. 


SCADTA  and  Pan  American  Coordinate 
Airline  Services 
AFFILIATION  of  Pan  American  Air- 
ways, the  international  air  transport  system 
of  the  United  States,  and  SCADTA,  the 
national  air  mail  system  of  Colombia,  was 
announced  recently  in  a  joint  statement 
authorized  by  J.  Trippe,  president  of  the 
Pan  American  system,  and  Herr  Peter  von 
Bauer,  director  general  of  SCADTA.  As 
the  result  of  agreements  effected  between  the 


two  companies,  direct  air  mail  service  will 
be  provided  for  the  first  time  between 
Colombia  and  the  West  Indies,  Central  and 
South  America,  and  air  service  between 
Colombia  and  the  United  States  is  expected 
to  be  greatly  improved. 

Pan  American  Airways  has  acquired  a 
stock  interest  in  SCADTA  and  a  member 
of  Pan  American  has  been  elected  to  the 
board  of  directors  of  the  Colombian  com- 
pany. International  working  agreements 
have  been  concluded,  effecting  coordination 
of  air  mail,  passenger  and  express  facilities. 


Complete   Colombian  Flight 

CAPTAINS  Lema  Posada,  Esguerra  and 
Lieutenant  Lievano  of  the  Colombian  Air 
Force,  have  successfully  completed  a  flight 
of  1,455  kilometers  in  Colombia,  stopping 
at  nine  cities  en  route.  The  flight  required 
ascents  of  more  than  17,000  feet  over  the 
Andes  at  several  points  on  the  route. 


Form  New  Airline  in  Colombia 

A  NEW  airline  has  been  established  be- 
tween Bogota  and  the  cities  on  the  eastern 
plains  of  Colombia.  The  line  is  operated 
by  the  Compania  Aerea  Llanera,  recently 
organized  by  Lieut.  Camilo  Daza  of  the 
Colombia  Air  Force.  The  company  is  capi- 
talized at  $50,000,  subscribed  by  business 
men  and  cattle  raisers. 

Headquarters  will  be  at  Villavicencio,  one 
of  the  important  cities  in  the  cattle  district. 
The  officials  of  the  company  are  as  follows : 
A.  Uribe,  E.  Eylers  and  F.  Arango,  man- 
agers; P.  Salazar,  P.  Rueda,  D.  Corredor, 
M.  Dorsonville  and  S.  Prieto,  directors ;  and 
R.  Jimenez,  secretary. 

The  line  will  transport  mail,  passengers 
and  freight. 


Curtiss-Wright  Engines  to  be  Built  by 
Argentine  Government 

THE  Curtiss-Wright  Export  Corporation 
has  negotiated  a  contract  with  the  Republic 
of  Argentina,  giving  that  government  the 
exclusive  manufacturing  rights  for  the  com- 
plete line  of  Curtiss-Wright  Whirlwind  and 
Cyclone  engines  in  Argentina,  according  to 
a  recent  announcement  of  C.  W.  Webster, 
vice  president  of  the  Export  corporation. 
The  agreement  calls  for  the  manufacture 
of  at  least  250  engines  in  Argentina  over  a 
period  of  five  years  and  includes  an  initial 
order  of  from  ten  to  twenty-five  complete 
engines  and  a  large  quantity  of  spare  parts 
to  be  built  in  the  Curtiss-Wright  plant  at 
Paterson,  N.  J.,  U.  S.  A. 

For  a  number  of  years  the  Argentine  Gov- 
ernment has  maintained  a  completely  equip- 
ped engine  factory  at  Cordoba,  about  375  miles 
west  of  Buenos  Aires  where  French  engines 
of  the  Lorraine,  Le  Rhone,  and  Hispano 
types  have  been  manufactured.  It  is  under- 
stood that  the  production  of  these  types 
is  to  be  discontinued  in  the  factory  and  that 
the  Wright  Whirlwind  engines  of  165,  240, 
and  300  horsepowers  and  the  Wright  Cy- 
clone engine  of  575  horsepower,  are  to  be 
built. 


Route  of  recent  flight  through  Colombia 


THE  Argentine  Government  will  operate 
in  the  future  the  air  mail  and  passenger 
lines  between  Buenos  Aires  and  Paraguay 
and  between  Buenos  Aires  and  Rio  Gallegos 
in  southern  Argentina.  These  airlines  were 
formerly  operated  by  the  Aeroposta  Argen- 
tina, a  subsidiary  of  the  French  Aeropostale. 

THROUGH  a  special  agreement  with  the 
Chilean  Government,  Pan  American-Grace 
Airways,  Inc.,  has  obtained  permission  to 
extend  its  passenger  service  direct  from 
Panama  to  Santiago,  Chile.  Heretofore,  air 
passengers  could  not  be  carried  in  Chile 
except  on  the  government-operated  Chilean 
National  Airways.  Pan  American  planes 
with  United  States  air  mail  had  to  land 
all  passengers  at  Arica.  Under  the  new 
arrangement  the  bookings  will  be  limited  to 
through  passengers  from  countries  other 
than  Chile.  The  Chilean  line  will  retain 
its  monopoly  on  all  passenger  traffic  be- 
tween points  within  the  country. 

Trimotored  Ford  transports,  with  accom- 
modations for  fourteen  passengers  and  car- 
rying a  crew  of  four,  will  be  used  on  the 
new  airline,  the  first  air  passenger  service 
between  the  United  States  and  Chile. 

THE  Aero  Club  of  Ecuador  has  sub- 
mitted to  the  government  for  official  ap- 
proval a  program  of  air  traffic  regulations 
for  Ecuador.  This  program  was  worked 
out  by  Pilot  R.  A.  Dillon,  secretary  of  the 
club. 

The  Ecuador  air  club  is  preparing  in  co- 
operation with  Capt.  Leonidas  del  Campo  a 
series  of  air  maps  of  the  air  routes  along  the 
cost  of  Ecuador. 

THE  commission  sent  by  the  Commander 
of  the  Fourth  Military  Zone  of  Ecuador 
to  locate  sites  for  emergency  landing  fields 
iij  the  province  of  Manabi  recently  reported 
that  very  satisfactory  locations  have  been 
found  near  the  towns  of  Picoaza  and  Rocca- 
fuerte. 


New  Brazilian  Air  Line 

AIR  MAIL  service  has  been  established 
by  the  Brazilian  Government  between  Sao 
Paulo  and  Rio  de  Janeiro.  Planes  will  leave 
Rio  at  noon  on  Mondays,  Wednesdays  and 
Fridays  and  Sao  Paulo  at  1  p.m,  on  Tues- 
days Thursdays  and  Saturdays.  The  trip 
each  way  requires  three  hours.  Each  plane 
will  have  a  capacity  of  approximately  forty- 
five  pounds  of  mail  in  addition  to  passengers. 
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NNOUNCING 


TWO  TRIED  AND  TESTED 

ALEXANDER  2-Seater 
FLYABOUTS 


With  38  h.p.  Continental 
motor 


$1465 

FLYAWAY 


Approved  Type  Certificate  No.  439 


With  45  h.p.  Szekely 
motor 


$1590 
FLYAWAY 


Approved  Type  Certificate  Granted 

HERE'S  573  pounds  of  roomy 
and  zoomy  cabin  monoplane. 
It  flies  an  hour  on  80c  worth  of  gas 
and  oil.  Averages  30  miles  to  the 
gallon. 


Goodyear  airwheels 
Cabin  Heater 
Dual  Controls 


Top  speed  80-95  m.p.h. 
Lands  at  28  m.p.h. 
Climbs  350-500  ft.  per  min. 


It's  an  All-Weather  Airplane 

WIRE  $500  DEPOSIT  TODAY  TO 
COLORADO  SPRINGS,  COLORADO 


m  Bedford Y.M.CA. 
AVIATION  SCHOOL 


Half  Million  Dollar  School  .  . 

One  of  the  largest  and  most  successful 
in  the  East.  .  .  .  Sponsored  and  recom- 
mended by  many  of  the  most  famous 
figures  in  Aviation. 


COMPLETE 
MECHANICS 
COURSE 


The  most  comprehensive  aviation  mechanics 
course  in  the  country,  including  over  500 
hours  of  actual  instruction.  Course  includes 
building  and  repairing  engines,  fuselages, 
wings,  etc. — preparing  you  for  positions  in 
airplane  factories  or  flying  field  repair  shops. 


FLYING 
COURSE 


Taught  with  care  and  precision  by  licensed 
transport  pilots  using  government-licensed 
airplanes.  Includes  thorough  and  complete 
ground  instruction — preparing  you  for  pilot- 
license  examinations. 

Day  and  evening  sessions.  .  .  .  Comfortable 
dormitory  facilities  for  out-of-town  students, 
with  use  of  gymnasium  and  swimming  pool. 
.  .  .  Tuition  may  be  paid  in  easy  installments. 

mm  ^SUCCESS  COUPON— MAIL  TODAY^  1 

THE  BEDFORD  Y.  M.  C.  A.  AVIATION  SCHOOL 
1115-1125  Bedford  Avenue,  Brooklyn,  New  York  City 
Please  send  me  free  illustrated  pamphlet  No.  25. 

(Check  course  in  which  interested) 

 Aviation  Mechanics 

 Flying  and  Ground  Instruction 
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THE  JERSEY  "DARNING  NEEDLE" 


IN  conjunction  with  the  Elraira  Soar- 
ing Competition  this  year  several 
model  contests  were  held  on  the 
Elmira  Airport  Saturday,  August  8th. 
The  hand-launched  glider  event  went  to 
Ted  Bellak  of  496  South  16th  Street, 
Newark,  N.  J.  He  captured  first  prize 
with  a  duration  of  twenty-two  seconds. 
Thanks  to  Ted  we  have  for  our  study 
this  month  full  details  and  description  of 
The  Jersey  "Darning  Needle"  which  had 
all  competition  "sewed  up  in  a  bag". 

But  before  we  turn  to  the  description 
of  Ted's  remarkable  model,  let's  stop  for 
a  glimpse  of  the  busy  airport  where  the 
model  meet  was  staged  that  eventful  Sat- 
urday afternoon.  The  weather  was 
warm  and  sultry.  Clouds  covered  the 
blistering  sun  from  time  to  time.  There 
was  scarcely  a  breath  of  moving  air. 
The  large  gliders  were  operating  from 
the  airport  in  towed  flights  only.  Soar- 
ing from  the  hillsides  was  not  even  con- 


R.  E.  DOWD 


sidered  by  the  pilots  who  gathered 
around  the  hangar. 

Out  on  the  field  along  by  the  fence  we 
noticed  a  group  of  boys  and  young  men 
moving  farther  away  from  the  field  head- 
quarters. The  announcer  made  the 
timely  explanation  over  the  amplifiers 
that  the  model  competitions  were  about 
to  be  run  off.  This  sent  us  scurrying 
after  them  for  fear  we  would  miss  some- 
thing. 

We  overtook  the  crowd  just  as  they 
came  to  a  halt  where  the  excited  contest- 
ants opened  their  curiously  shaped  kits 
and  carrying  cases.  In  the  confusion 
we  heard  familiar  voices  and  on  checking 
up  found  ourselves  in  the  midst  of  a  lot 
of  veteran  model  builders.  There  was 
Percy  Pierce  of  Philadelphia,  who  used 


to  hold  most  of  the  records  back  in  1910. 
Nearby  was  Jack  Billings  of  Long  Is- 
land, N.  Y.,  who  makes  the  famous 
Broadfield  Model  Planes,  and  Lieuten- 
ant Ralph  Barnaby,  famous  glider  pilot, 
who  started  model  building  when  he  was 
a  boy.  George  Page  of  the  Curtiss  en- 
gineering staff,  another  early  model 
builder,  also  was  present  and  was  already 
coaching  a  contestant. 

The  thought  occurred  to  us  then  that 
here  were  men  from  many  parts  of  the 
country,  all  aviation  enthusiasts,  all  be- 
lievers in  the  great  future  of  air  travel, 
and  yet  every  one  started  by  building 
models — and  what  is  more,  never  out- 
grew his  interest  in  them.  This  cer- 
tainly was  an  impressive  tribute  to  the 
value  of  model  experimentation. 

Nearby  were  some  little  tots  not  over 
five  or  six  years  old,  crowding  between 
the  spectators  to  get  a  closer  look  at  the 
models  being  assembled.    Two  of  them 
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held  in  their  badly  soiled  hands  roughly 
made  wooden  gliders  with  a  wing  span 
of  only  about  three  inches.  From  time 
to  time  these  were  unceremoniously 
hurled  into  the  air  only  to  flutter  down 
into  the  eager  hands  of  their  owners. 
Here,  too,  were  veterans  in  the  making, 
model  builders  now,  but  designers,  man- 
ufacturers, and  operators  of  aircraft  to- 
morrow. 

The  starter's  whistle  put  an  end  to 
these  musings  and  the  contestants,  who 
had  been  nervously  fumbling  with  clips 
and  rubber  bands  in  order  to  get  their 
models  assembled,  now  lined  up  for  offi- 
cial trials.   One  by  one  the  model  gliders 
shot  upwards  from  the  hands  of  the 
2aunchers.    They  looped  and  circled  but 
returned  to  the  ground  in  five  to  ten 
seconds.    Then  came  the  surprise.  Ted 
Bellak  stepped  from  the  lineup  and  after 
winding  himself  up  like  a  baseball  pitcher 
hurled  his  entry  straight  up  to  an  alti- 
tude of  seventy-five  to  a  hundred  feet. 
I   Here,    instead   of   looping   and  losing 
height,   it   flattened  out   abruptly  and 
jl   glided  beautifully  to  an  adjoining  field. 
I   A  murmur  of  approval  passed  through 
I  the     crowd.      "Twenty-two  seconds" 
called  the  timer,  and  the  crowd  broke 
into  applause  and  tooting  of  auto  horns. 
Well,  that's  how  it  all  happened,  and 
i    now  before  we  go  further  we  want  to 
know  more  about  Ted  Bellak.   He  is  one 
of  the  Eastern  champion  builders,  whose 
;    experience  dates  back  five  years.  His 
first  prize  in  competition  was  won  in 
1928,  and  in  1929  he  was  the  New  Jer- 
l    sey  state  representative  in  the  Detroit 
National  contests.    His  winnings  are  too 
numerous  to  list  here  but  mention  should 
I  be  made  of  his  success  in  joining  the 
!    Alpha  Nu  Club,  whose  membership  is 
I   restricted  to  model  builders  with  official 
j  duration  records  of  at  least  8  minutes 
|  outdoors  and  10  minutes  indoors.  So 
much  by  way  of  introduction  to  Ted, 
who  has  been  a  regular  reader  of  Junior 
Activities  and  a  staunch  friend  of  Aero 
Digest  for  years. 

Description  of  the  Jersey  "Darning 
Needle" 

The  entire  model  is  made  of  balsa 
wood  with  the  exception  of  the  rubber 
bands  for  attaching  the  planes  and  the 
1  cement  used  for  assembling  the  parts. 
This  is  the  first  unique  feature  of  the 
model.  All  wire  clips,  hooks,  fittings, 
weights,  etc.  have  been  effectively  elim- 
inated. 

The  Fuselage  and  Fin 
A  straight  stick  of  balsa  7-16x1-2x17 

1-2  inches  will  make  the  fuselage.  It  is 
only  necessary  to  round  the  corners  as 
indicated  in  the  cross  section.  The 
rounding  of  the  ends  is  done  last.  At 
the  rear  a  1-32  inch  wide  groove,  about 
3-8  inch  deep,  is  cut  with  a  razor  blade 
for  the  fin.  It  does  not  slot  through  the 
fuselage  for  this  has  a  tendency  to 
weaken  the  construction.  The  fin  is  cut 
from  1-32  inch  thick  balsa  with  the  grain 
running  vertically,  of  course.  Ambroid 


serves  to  make  the  assembly. 

The  Planes 

The  outlines  of  the  front  and  rear 
planes  are  different  as  indicated  on  the 
drawing.  It  is  more  than  probable  that 
either  outline  could  have  been  used  for 
both  planes  but  in  this  case  we  are  offer- 
ing the  prize  winner  exactly  as  it  is 
without  attempting  any  changes. 

Balsa  y%  inch  thick  by  \y2  inches 
wide  will  make  the  planes.  The  section  is 
flat  on  the  bottom  side  and  more  or  less 
of  a  standard  curvature  on  the  upper  sur- 
face. As  indicated,  the  dihedral  angle  of 
the  front  plane  is  9-16  inch  while  the  rear 
is  only  7-16  inch.  This  is  measured,  in 
this  case,  as  the  distance  from  a  line 
connecting  the  wing  tips  to  the  upper 
surface  of  the  wing  section  at  the  center. 

Ted  tells  us  that  models  of  this  design 
will  not  work  well  unless  the  dihedral 
angles  of  the  front  and  rear  planes  are 
different.  We  find  this  condition  in  the 
actual  Dragon  Fly.  (See  November  is- 
sue of  Aero  Digest.)  In  this  case,  how- 
ever, the  rear  dihedral  is  greater,  prob- 
ably to  increase  the  fin  area  to  offset  the 
large  head.  After  all,  the  important 
thing  is  doubtless  to  use  different  dihe- 
drals so  as  to  avoid  direct  down  wash  on 
the  following  surface.  In  this  particu- 
lar model  it  would  seem  that  the  spac- 
ing of  three  to  four  chord  lengths  be- 
tween the  surfaces  should  minimize  any 


such  effect. 

As  indicated  the  front  plane  has  no 
incidence.  The  1-16  inch  by  7-16  inch 
strip  of  balsa,  which  serves  to  splice  the 
right  and  left  wings  at  the  base,  is 
simply  cut  away  to  give  the  correct  dihe- 
dral angle.  In  the  rear  there  is  quite  a 
negative  incidence.  The  drawing  clearly 
shows  a  projection  of  the  bottom  sur- 
face of  the  rear  wing  section,  and  the 
point  where  this  projection  lies  at  the 
very  front  end  of  the  model.  If  this  is 
followed,  by  sighting  along  the  bottom 
of  the  rear  wing,  it  will  not  be  necessary 
to  bother  with  measuring  of  angles  and 
other  fussy  dimensions.  The  best  way 
to  proceed  is  to  make  the  center  block 
7-16  inch  wide  by  1-8  inch  thick  and 
after  the  wing  parts  are  securely  mounted 
at  the  correct  dihedral,  to  trim  the  bot- 
tom surface  until,  the  correct  incidence 
is  sighted. 

The  Theory  of  the  Tandem 

As  mentioned  before,  the  tandem  type 
of  airplane  is  not  new  to  our  readers,  but 
perhaps  we  should  check  into  it  a  little 
further  in  order  to  see  just  why  it  is  the 
logical  type  for  such  contests  as  the 
hand-launched  duration  event. 

We  are  all  familiar  with  the  standard 
main-plane-first  arrangement  of  stable 
surfaces.  This  is  sometimes  called  the 
Penaud  system.  It  will  be  recalled  that 
the  center  of  gravity  is  slightly  forward 
of  the  actual  center  of  lift  and  that  this 
couple  is  balanced  by  a  downward  pres- 
sure on  the  stabilizer.  No  such  down 
pressure  is  to  be  found  in  the  tandem 
arrangement.  However,  the  forward 
surface  must  carry  a  higher  wing  load- 
ing, or  in  other  words,  must  have  a 
greater  incidence,  than  the  rear.  If  the 
areas  are  approximately  the  same  this 
means  the  center  of  gravity  will  be 
nearer  the  front  surface.  Incidentally, 
after  a  model  is  adjusted  to  fly  with  good 
stability,  the  ratio  of  loading  on  the  two 
surfaces  is  simply  a  matter  of  being  in- 
versely in  proportion  to  the  distances. 

Front  1.65 

In  our  case  it  is   =  

Rear  1 

Now  the  outstanding  difference  be- 
tween the  Penaud  and  the  tandem  system, 
as  we  have  noted,  is  that  in  one  case  an 
air  load  is  carried  by  a  surface,  and  in 
the  other,  both  surfaces  lift.  It  can  be 
readily  seen  that  the  tendency  to  climb 
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abruptly  into  a  loop  would  be  far  more 
pronounced  in  the  Penaud  system,  par- 
ticularly if  the  negative  stabilizer  angle 
were  excessive.  This  can  be  easily  dem- 
onstrated with  a  model  glider  having  an 
adjustable  stabilizer.  If  launched  forc- 
ibly as  with  a  sling,  after  having  been 
adjusted  to  glide  properly,  it  climbs  up 
into  a  loop.  With  more  power  it  will 
make  multiple  loops.  If  the  stabilizer 
angle  now  be  flattened  instead  of  nega- 
tive, the  model  can  be  shot  to  a  great 
height  but  not  having  a  correct  gliding 
adjustment  it  will  nose  over  into  a  dive. 
While  excess  power  will  climb  the  tan- 
dem type  also,  no  such  pronounced  ten- 
dency to  loop  is  apparent.  In  fact,  -all 
attempts  to  loop  the  "Darning  Needle" 
by  a  simple  horizontal  hand-launch 
failed. 

Performance 

The  sketch  at  the  lower  right  hand 
corner  of  the  drawing  shows  how  the 
model  is  held  for  launching.  In  this 
manner  it  is  possible  to  hurl  it  straight 
up  to  an  altitude  of  100  feet.  Once  it 
reaches  its  maximum  height,  it  imme- 
diately side  slips  out  into  a  perfect  glide. 
This  effective  method  of  starting  the 
glide  at  an  altitude  is  easily  understood 


if  we  will  just  drop  the  finished  model 
on  its  side.  The  excessively  large  fin 
area  quickly  pulls  it  out  to  a  horizontal 
position.  The  dihedral  angles  on  the 
planes  help,  of  course,  but  doubtless  their 
short  span  helps  more  by  reducing  the 
mass  to  be  rotated. 

In  spite  of  the  strange  proportions  of 
this  model,  we  find  the  D.C.  located  as  on 
others,  namely  .028  times  the  sum  of 
span  and  length.  This  position  of  the 
directional  center,  or  center  of  lateral 
area,  also  permits  the  nose  of  the  model 
to  swing  down  into  a  good  gliding  alti- 
tude after  being  momentarily  stalled  at 
the  top  of  the  flight  path. 

If  we  assume  that  the  altitude  of  the 
record  flight  was,  we'll  say,  eighty  feet 
and  that  two  seconds  of  the  total  of  twen- 
ty-two were  used  up  in  climbing,  we 
have  the  model  descending  eighty  feet  in 
twenty  seconds,  or  four  feet  per  second. 
This  is  only  about  equal  to  the  sinking 
speed  of  the  large  primary  gliders,  which 
are  of  course  not  considered  very  effici- 
ent. Ted  tells  us  that  his  best  duration 
of  this  model  was  two  minutes  and  fifty 
seconds  at  Van  Cortlandt  Park,  New 
York.  In  this  case  rising  currents  were 
responsible. 


If  we  were  to  try  to  improve  the  per- 
formance of  this  model,  we  would  first 
work  on  bettering  the  gliding  angle. 
This  could  be  done  by  reducing  the  re- 
sistance. Instead  of  rough  unfinished 
balsa  fuselage  and  surfaces  they  could  be 
carefully  sanded  and  finished  with  dope 
or  shellac.  The  size  too  could  be  stepped 
up  to  a  span  of  twelve  or  fourteen  inches. 
When  not  flown  in  contests  a  sling  of 
1-8  inch  rubber  strand,  fifteen  or  twenty 
feet  long,  could  be  used  to  project  the 
model  at  high  speed.  The  wings  could 
be  cemented  to  the  fuselage,  eliminating 
the  rubber  bands  which  have  high  drag. 
And  finally,  racing  type,  double  cam- 
bered, elliptical  surfaces  without  sweep- 
back  could  be  employed,  which  would  re- 
duce drag  and  which  would  have  no  ap- 
preciable center  of  pressure  travel.  This 
would  permit  mounting  the  front  and 
rear  planes  at  very  closely  the  same  inci- 
dence instead  of  a  difference  of  about 
three  degrees  as  on  the  "Darning  Nee- 
dle." 

The  basic  idea  has  unlimited  possibil- 
ities, and  now  that  Ted  has  shown  us 
how,  who's  going  to  be  the  first  to  make 
a  full  minute  duration  without  the  aid  of 
rising  currents? 
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ACCESSIBILITY 

SCINTILLA 

AIRCRAFT  MAGNETOS 

The  LeBlond  "110"  seven  cylin- 
der radial  engine,  designed 
and  built  strictly  for  commer- 
cial use,  carries  Scintilla  Aircraft 
Magnetos  as  standard  equip- 
ment—  one  of  the  many  that 
"bank  on"  Scintillas  to  deliver 
the  all-important  spark  under 
all  conditions. 

SCINTILLA  MAGNETO  CO.,  INC. 

SIDNEY,  N.  Y. 

Contractors  to  the  U.  S.  Army  and  Navy 
(Subsidiary  of  Bendix  Aviation  Corporation) 


NEW  PLEASURE 
IN  FLYING 

If  You  Specify  the 

RANGER  6-390 

AIRPLANE  ENGINE 


Write  for  folder  describing 
fully  the  many  advantages 
offered  by  this  ultramodern 
aircraft  engine, 


AMERICAN  AIRPLANE  & 
ENGINE  CORPORATION 

Manufacturing  Division  of  The  Aviation  Corporation 

FARMINGDALE,  L.  I.,  N.  Y. 

Manufacturers  of  PILGRIM  Airplanes  and  RANGER  Engines 
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BOEING 

SCHOOL     OF  AERONAUTICS 

Subsidiary  of  United  Aircraft  &  Transport  Corp. 


BOEING  SCHOOL  OF  AERONAUTICS 

Room  9-A,  Airport,  Oakland,  California 
Gentlemen:  I  am  interested  in 

□  Private  Pilot  □  Boeing  Master  Pilot 

□  Limited  Commercial  Pilot        □  Boeing  Master  Mechanic 

□  Transport  Pilot  □  Special  Master  Pilot 

(For  Transport  Pilots) 

Name  Age  

Address  

City  .  State  
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NATIONAL  AIR  RACES 

(Continued  from  page  35) 
part  of  the  contesting  pilot. 

Various  aeronautical  organizations  will  hold  meetings  in 
conjunction  with  the  National  Air  Races.  Among  the  as- 
sociations which  have  scheduled  official  gatherings  at  Cleve- 
land during  the  races  are  the  following:  The  Early  Birds, 
banquet,  Hotel  Statler,  September  1 ;  Quiet  Birdmen, 
banquet,  Hotel  Winton,  September  2;  Society  of  Automo- 
tive Engineers,  National  Aeronautic  Meeting,  Hotel  Statler, 
September  1-3,  banquet  on  the  evening  of  September  3; 
Conference,  Aeronautical  Chamber  of  Commerce,  Septem- 
ber 1-2,  and  Annual  Meeting  of  Fuels  and  Lubricants  Sec- 
tion, Hotel  Statler,  September  4;  and  Engineers'  Aviation 
Day,  sponsored  by  A.  S.  M.  E.,  at  Cleveland  Airport, 
September  4. 

CHOICE  OF  A  WING  SECTION 

(Continued  from  page  47) 
be  avoided.  Besides  this  rule,  the  exact  amount  of  the 
travel  does  not  influence  the  choice  of  the  section.  A  little 
more  or  less  does  not  make  such  difference,  and  even  sec- 
tions with  fixed  center  have  been  used  successfully  because 
they  possess  other  superiorities. 

There  remains  then  as  a  last  consideration  the  perform- 
ance. This  is  the  main  topic  of  most  papers  on  the  subject. 
This  is  the  condition  that  has  been  attacked  with  square 
roots  and  odd  powers  of  the  coefficients  and  their  combina- 
tions. We  will  see  at  once  that  such  expressions  are  quite 
dispensable. 

It  is  generally  sufficient  to  assume  that  the  span  as  well  as 
the  minimum  speed  of  flying  is  prescribed.  The  former 
determines  the  induced  drag  and  the  designer  should  make 
up  his  mind  from  the  beginning  how  much  induced  drag 
he  is  willing  to  admit,  regardless  of  the  choice  of  the  wing 
section.  Span  and  minimum  speed  determine  then  the 
wing  area  and  hence  the  chord,  if  it  be  assumed  for  the 
present  purpose  that  differences  in  the  weight  of  different 
wings  with  the  same  span  are  negligible,  and  therefore  not 
affected  by  the  section.  The  area  of  the  wings  is  then 
determined  from  the  relation  S=L/CL  max.  V2  min.  p/2\ 
where  L  denotes  the  total  weight  of  the  airplane.  The  wing 
area  is  equal  to  the  total  weight,  divided  by  the  maximum 
lift  coefficient  and  by  the  dynamic  pressure  of  the  minimum 
flying  speed.  This  area  together  with  the  span,  determines 
the  chord,  or  the  mean  chord  c=S/b,  or  with  a  biplane,  half 
of  it.  It  follows  that  the  spaciousness  of  wing  sections 
should  be  compared  in  connection  with  the  maximum  lift 
(Continued  on  following  page) 


AIRCRAFT  DRAFTING 

NOW  TAUGHT  AT  HOME! 

Fine  opportunities  are  open  to  the  man  who  knows  Aeronautical 
Drafting.  Many  of  today's  high-salaried  Aviation  Experts  started 
in  the  drafting  room.  Through  our  new,  up-to-date  course  in 
Aeronautical  Drafting  you  can  learn  this  important  work  right  at 
home.  Big,  standard-siie  draftsman's  outfit  included  without  extra 
charge.  Active  employment  department  helps  place  you.  The 
coupon  will  bring  you  a  free  booklet  giving  complete  information. 
Mail  it  now. 

(Tune  in  on  Station  WJSV  for  Columbia  School  News— 
1460  Kc,  260  Meters) 

COLUMBIA  SCHOOL  OF  DRAFTING 

COLUMBIA  TECH  SCHOOLS 

(Training  In  AM  Branches  of  Drafting  and  Engineering  at  Local  School  and  by 
Correspondence  for  Past  Twenty  Years) 

1319  F  ST.,  N.W.  WASHINGTON,  D.  C. 
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You'll  go 

FARTHER  FASTER 

with 

BOEING 

TRAINING! 

WHEN  beginners  or  veteran  pilots  have  earned  their 
Boeing  diplomas,  they  can  face  the  future  with 
assurance. 

Everything  about  Boeing  School  training  points  to  one 
aim:  Its  graduates  must  be  the  best  trained,  most  prac- 
tical candidates  available  whenever  the  industry  needs 
responsible  men.  A  substantial  number  now  included  in 
the  personnel  of  Boeing  Air  Transport,  Pacific  Air  Trans- 
port, National  Air  Transport  and  other  subsidiaries  of 
United  Aircraft  and  Transport  Corporation — as  well  as 
in  other  companies — is  a  testimonial  to  the  acceptance 
of  these  graduates  by  the  industry. 

Because  of  this  goal,  Boeing  maintains  the  nation's  best- 
equipped  aeronautical  school,  in  a  location  ideal  for 
year-around  flying.  It  offers  the  broadest  courses,  in- 
tensively taught  (for  instance,  Master  Pilot  graduates 
have  flown  204  hours — 154  solo.  50  dual — in  five  types 
of  planes,  and  have  had  924  hours  of  ground  school 
instruction). 

The  completeness  of  a  Boeing  School  background  gives 
you  special  recognition  in  the  industry.  It  explains  why 
Boeing  Master  Pilots,  Transport  Pilots,  Special  Master 
Pilots,  and  Master  Mechanics  find  responsible  positions 
awaiting  them.  Investigate  this  unusual  school.  Fall 
enrollment  begins  October  5th.  Send  the  coupon  below 
today. 
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MILITARY  STAMINA 

  Lomme rcia  //zee// 

Boeing  commercial  planes  are  built  to  the  same  exacting 
standards  demanded  by  the  Army  and  Navy  in  their 
Boeing  fighters. 

r   Boeing  passenger  and  mail  aircraft,  for  example  —  with  a 

10^°  /  record  of  more  than  20,000,000  miles  over  United  Air  Lines' 
^  airways  alone — fly  in  temperatures  from  30  degrees  below 

zero  to  120  degrees  above,  cross  mountains,  two-and-a-quarter 
miles  high,  negotiate  airports  6500  feet  in  altitude  —  and 
maintain  this  gruelling  pace  smoothly  and  efficiently  seven 
days  a  week.  .  .  .  Boeing  Airplane  Company,  Seattle, 
Subsidiary  of  United  Aircraft  and  Transport  Corporation. 
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(Continued  from  preceding  page) 
coefficient.  Wing  sections  with  a  larger  maximum  lift 
coefficient  are  used  with  a  smaller  chord,  and  have  there- 
fore comparatively  less  space.  We  should  therefore  divide 
the  available  spar  heights  by  the  maximum  lift  coefficient 
of  the  section  and  compare  the  resulting  lengths  with  each 
other,  rather  than  the  original  available  spar  heights. 

After  having  disposed  of  the  maximum  lift  coefficient 
by  a  suitable  size  of  the  wing  area,  the  performance  is 
determined  by  the  drag;  to  be  more  specific,  by  the  profile 
drag,  for  the  induced  drag  has  nothing  to  do  with  the 
section.  It  is  already  determined  by  the  choice  of  the  span. 
Without  the  necessity  of  going  into  any  mathematics,  it  is 
clear  that  speed  as  well  as  climbing  and  ceiling  improves 
with  a  smaller  drag.  The  only  portion  of  the  drag  on  which 
the  wing  section  has  some  influence  is  the  profile  drag. 
The  problem  is  therefore  merely  to  select  the  wing  section 
that  gives  the  smallest  profile  drag,  other  things  being  equal. 
The  profile  drag  is  proportional  to  the  profile  drag  coeffi- 
cient and  to  the  area,  and  this  area  is  inverse  to  the  maxi- 
mum lift  coefficient.  It  follows  therefore,  that  the  profile 
drag  coefficient  divided  by  the  maximum  lift  coefficient 
presents  itself  as  the  most  natural  and  direct  criterion  for 
the  efficiency  of  the  wing  section.  The  designer  has  to 
choose  a  section  with  a  small  relative  profile  drag  CDi/CL 
max.,  and  he  has  to  decide  in  which  range  of  the  lift  coeffi- 
cient small  relative  profile  drag  does  the  most  good.  That 
depends  on  the  kind  of  performance  he  desires  most  to 
excel.  The  maximum  speed  takes  place  at  about  18%  to 
28%  of  the  maximum  lift  coefficient.  Climbing  and  ceiling 
at  about  a  half  of  the  maximum  lift  coefficient.  For  a  good 
overall  performance,  the  relative  profile  drag  should  have 
a  good  value  between  these  two  points.  With  gliders,  the 
climb  and  ceiling  is  the  main  requirement. 

Having  satisfied  ourselves  about  the  criterion  for  good 
efficiency  it  is  easy  to  use  it.  A  good  diagram  from  com- 
paring the  different  section  is  to  plot  the  relative  drag  D/L 
max.  against  the  relative  lift.  The  usual  polar  curve  makes 
almost  any  new  diagram  unnecessary,  or  the  profile  drag 
coefficient  can  directly  be  taken  from  it,  and  only  the 
division  by  the  maximum  lift  coefficient  remains.  Some 
authors  prefer  to  plot  the  same  relative  profile  drag  against 
the  so-called  speed  range,  the  ratio  of  the  actual  speed  to 
the  minimum  speed  V/V  min.  Since  the  speed  is  inverse 
to  the  square  root  of  the  lift  coefficient,  the  speed  range 
can  be  written  V/V  min=V  CL  max./CL-  The  relative 
lift  coefficient  is  inverse  to  the  square  of  the  speed  range. 

This  relation  seems  too  complicated  for  practical  use. 
It  is  better  to  avoid  the  speed  range  altogether  in  this  con- 
nection and  to  use  the  ratio  of  the  lift  coefficients. 

The  preceding  discussion  answers  the  question  of  how 
to  select  a  wing  section.  It  is  simple  and  there  are  not 
involved  steps  necessary.  There  remain  a  few  words  to 
be  said  on  how  not  to  select  a  wing  section.  The  problem 
is  often  improperly  approached  by  mixing  up  the  wing 
and  the  entire  airplane.  The  air  force  coefficients  of  the  wing 
are  then  subjected  to  computations  proper  for  the  coeffi- 
cients of  the  whole  airplane.  The  lift  over  drag  ratio, 
L/D,  or  the  expression  CD/CL  owe  their  use  to  this  in- 
correct practice.  The  procedure  leads  to  absurdity  when 
applied  to  the  profile  drag  only.  It  is,  however,  practiced 
with  the  induced  drag  included,  generally  for  an  aspect 
ratio  6,  or  with  the  aspect  ratio  that  happened  to  be 
that  of  the  wind  tunnel  model.  The  values  obtained  then 
make  a  better  showing,  but  they  offer  a  distorted  picture 
and  are  not  good  for  comparison,  except  in  cases  where 
the  superiority  of  the  one  section  is  perfectly  obvious.  The 
(Continued  on  following  page) 
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•  A  COLLEGE 
AFFILIATION 

Spartan  has  established  at  the 
Will  Rogers  Airport,  Claremore, 
a  School  of  Aeronautics  affiliated 
with  the  Oklahoma  Military 
Academy.  Students  can  take  any 
Flying  Course  in  connection  with 
regular  High  School  or  Junior 
College  work  at  O.  M.  A.  For 
information  regarding  combined 
courses,  address  the  Oklahoma 
Military  Academy,  Claremore, 
Oklahoma. 


information 
on  flying  training  at 
Tulsa,  check  the  course 
you  are  interested  in 


□  Mechanic's — Includes  aluminum  and  steel  welding,  engine 
and  airplane  theory,  design,  maintenance  and  repair,  field  and 
shop  methods.  Engine  test  stand  instruction,  prop  swing- 
ing, tracking  and  theory  of  operation.  Woodworking,  cover- 
ing, patching,  wire  work,  rigging,  inspection,  trouble  shooting, 
assembling,  air  commerce  rules  and  regulations,  air  traffic 
rules.    Tuition  at  Tulsa  $175 

S  ^aSter  Mechanlc's— Includes  all  instruction  outlined  under 
Mechanic's  Course,  in  addition  to  advanced  work  on  engines 
and  airplanes,  final  inspection,  trammeling  fuselage,  doping, 
finishing,  instruments,  propellors,  wood,  steel  and  micarta, 
tracking,  etching,  balancing.  Swinging  a  ship,  service 
method  and  procedure,  experience  under  actual  working  con- 
ditions on  cross  country  flights.    Tuition  at  Tulsa  $275 

□  Private— Includes  10  hours  dual  instruction,  10  hours  solo 
flying  and  120  hours  ground  school  instruction.  Tuition  at 
Tu'sa   $300 

□  Limited  Commercial— Includes  IS  hours  dual  instruction,  35 
hours  solo  flying,  cross  country  flying  with  the  famous  Dawn 
Fatrol,  and  240  hours  ground  instruction  in  all  essential  sub- 
jects. Tuition  at  Tulsa  $900 

□  Transport— Includes  35  hours  dual  instruction,  165  hours  solo 

jn?'™rOSS  country  fly'ng  with  the  famous  Dawn  Patrol 
and  500  hours  ground  instruction  in  all  essential  subjects 
o  different  types  of  ships  used.   Tuition  at  Tulsa  $2,750 

Sa™™£ni£t°Fms  furnished  free -liberal 

PAYMENT    PLAN  — FREE    TRANSPORTATION  TO 


TULSA. 


SPARTAN 

SCHOOL    OF  AERONAUTICS 


:ipal  Airport 

tlernen:   Please  send 
;ue  and  full  particulars  of 


LLI   L  D  I   NjG^S  INDIVIDUAL 

HANGARS 
FOR  PRIVATE 
PLANES— FLYING  SCHOOLS 
COMMERCIAL  AND  AIR- 
PORT PURPOSES— 


COMPLETENESS,  economy  in  acquiring,  economy  in  main- 
tenance, fire  safeness,  speed  in  erection,  appearance  and 
structural  qualities  which  make  for  permanence,  yet  which 
permit  enlarging  or  taking  down  and  re-erection — all  these  are 
Butler  Ready-made  Hangar  characteristics.  Their  sum  total  is 
the  common  sense  solution  of  the  airplane  sheltering  problem. 
Sizes  range  from  the  large  airport  types  with  clear  spans  of  80 
feet  or  more  down  to  the  individual  T-shaped,  round  or  gable 
roof  hangars  for  any  size  airplane.  Air  stations  along  transport 
lines,  flying  school  hangars  and  training  quarters,  plant  buildings 
for  aircraft  factories,  ground  equipment  and  material  warehouses 
and  repair  shops  are  some  of  the  many  other  air  industry  pur- 
poses served  by  Butler  Ready-made  Steel  Buildings.  Butler 
designs  include  combinations  of  steel  and  stucco  and  steel  and 
brick  veneer. 

BUTLER   MANUFACTURING  COMPANY 

1234  Eastern  Ave.  934  Sixth  Ave.,  S.E. 

KANSAS  CITY,  MO.  MINNEAPOLIS,  MINN. 

Send  information  and  proposal  on  Ready-made  Steel  □  Individual  Hangar, 

Size    x    feet;  □  Commercial  Hangar.  Size    x    feet. 

Remarks   

Firm  Name   

By  

Address   State      
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Send  the  coupon  today.  It  -will  bring  )ou  complete  information 
about  the  five  courses  available  at  the  First  Western  school  to 
receive  COMPLETE  Department  of  Commerce  approval. 


Send  my  copy  of  Airfax  and  complete  information  about  your  advanced  training 


City.  1 


A  I RT  E  C  H 

Lindbero.il     Field,     San     Diego,  California 


(Continued  from  preceding  page) 
induced  drag  and  the  parasite  drag  of  the  airplane  are  in 
a  variable  ratio  to  the  profile  drag  of  its  wings  and  are 
only  known  from  case  to  case.  Any  arbitrary  choice  of 
such  ratio  for  the  purpose  of  comparison  is  open  to 
criticism ;  an  error  is  unavoidable.  The  relative  drag  com- 
pared at  various  values  of  the  relative  lift  furnishes  an 
entirely  satisfactory  criterion.  This  rule  is  simple,  easy 
and  sufficient,  and  there  is  none  better. 

The  differences  compared  by  it  are  rather  delicate,  and 
care  must  be  exercised  to  determine  whether  or  not  the 
data  available  are  really  exact  enough  and  dependable  up 
to  the  small  differences.  As  a  rule,  the  same  wing  section 
gives  slightly  different  results  in  different  wind  tunnels, 
or  at  different  speeds.  Wing  sections  should  only  be  com- 
pared by  testing  them  in  the  same  wind  tunnel  under  similar 
conditions.  If  possible  the  tests  should  be  made  within  a 
short  interval. 

(This  is  the  fifteenth  of  a  series  of  articles  by  Dr.  Max 
M.  Munk.  Copyright  1931.  All  rights  reserved.) 

BURNELLI  TYPE  MONOPLANE 

(Continued  from  page  SO) 

The  analysis  of  the  performance  of  these  designs  yields 
a  drag  coefficient  of  .00024"  for  the  wing  airfoil  resist- 
ance; .00030  for  the  fuselage  with  cowled  radial  engine, 
and  for  low-wing,  .00012  additional  to  the  resistance  of  the 
fuselage  for  wing  interference. 

A  comparison  of  the  power  area  relations  of  a  high-speed 
single-engined  design  with  a  Burnelli  high-speed  design  is 
significant.  (Table  5.)  It  is  based  on  both  planes  having 
equal  power  load,  landing  speed,  similar  wing  section  and 
propeller  tip  speed  with  retractable  landing  gear  and  tail 
wheel.  The  Burnelli  plane  is  provided  with  40  per  cent 
more  tail  area  to  support  the  outriggers  extending  from 
the  short  wing  section  fuselage.  They  add  .6  square  feet 
flat  plate  resistance,  or  .05  per  100  horsepower,  which  is 
neglected  in  the  comparison  to  balance  for  the  wing  fuse- 
lage interference  of  the  low-wing  plane,  which  is  .6  square 
feet  flat  plate  or  .14  square  feet  per  100  horsepower- 
engine  power.  This  reduces  the  entire  comparison  to  a 
consideration  of  the  round  streamline  body  and  the  air- 
foil section  body  with  maximum  fairing.  The  comparison 
is  carried  out  in  table  5,  which  particularly  illustrates  the 
capacity  of  the  Burnelli  plane.  The  comparison  of  the 
percentage  of  power  required  by  the  fuselage  at  190  miles 
per  hour,  28  per  cent  by  the  single-engined  plane  and  21 
per  cent  by  the  Burnelli,  indicates  the  greater  speed  possi- 
bilities of  the  latter.  The  following  figures,  which  are  based 
on  established  values,  complete  the  comparison  and  give  the 
relative  high  speed  of  both  types: 

Round  Wing 
Streamline  Fuselage 
Single  engine  Burnelli 

Flat  plate  resistance  per  horse- 
power of : 

wing   00565  .00565 

body   r.    .00385  .00290 

tail  areas   f . .    .00088  .00088 

outriggers    .00050 

fuselage  wing  interference.  .00140   

Total   01178  .00993 

High  speed    204  m.p.h  216m.p.h. 

Investigation  of  the  figures  referred  to  in  this  treatise 
gives  evidence  that  the  all-wing  plane  of  the  Burnelli  type 

(Continued  on  following  page) 
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Prominent  Fliers  Say: 

"This  is  without  a  doubt  one  of  the  most 
and  comfortable  cold  weather  and 
high  altitude  flying  suits  on   the  market." 


LARGE 

ELECTRIFIED 
LAMBS  WOOL 
COLLAR 


SPECIAL 
DISCOUNT 
TO  DEALERS 

IF  YOUR 
DEALER  CAN- 
NOT SUPPLY 
YOU— SEND 
CHECK  OR 
MONEY  ORDER 
FOR  $5.00  TO 
COVER  SHIP- 
PING.  WE  WILL 
SEND  C.O.D. 


adjustable,  and  large 
enough  to  give  ample 


one     of     the  largest 
manufacturers    of  this 
type  of  clothing. 
STUDENT  PILOTS 


this 


suit. 


ularly 


ilch 


PRICED  AT  $20.00 


ANDERSON  BROS. 
CONS.  CO'S.,  Inc. 

DANVILLE  VIRGINIA 

Manufacturers  of  suits  and  uniforms  for  flying  schools. 


NEW  YORK  UNIVERSITY 

Evening  Engineering 

Registration  September  8-28 
Certificate  Classes  Start  September  21 

Six  Year  Degree  Programs 

lead  to  Bachelor  of  Science  degrees  in 
CIVIL  ENGINEERING  ELECTRICAL  ENGINEERING 

MECHANICAL  ENGINEERING 
INCLUDING  AERONAUTICAL  OPTION 

Three  Year  Certificate  Programs 

in 

PLUMBING  BUILDING  CONSTRUCTION 

HEATING  AND  VENTILATION     PRACTICAL  AVIATION 

Students  may  enroll  for  full  programs  or  individual 
courses.  High  school  graduates,  or  college  students, 
obliged  to  postpone  day  engineering  college  careers, 
may  maintain  habits  of  study  and  gain  college  credits 
by  taking  one  or  more  courses. 

Registration  Room  306,  32  Waverly  Place, 
Evenings  6  to  8:30 

Visit  or  write 

The  Director,  Dept.  A 
Evening  Engineering  Division 
New  York  University — University  Heights 
Telephone  RAymond  9-2000 


 for  pleasure 

and  performance 


A  partial  view  of  the  fleet  at  the  Seawanhaka  Yacht  Club,  ready  to  take  off 
in  the  recent  Aviation  Country  Club's  Seaplane  Cruise.  Every  seaplane  was 
EDO  equipped  —  their  remarkable  performance  and  maneuverability  in  flight 
as  well  as  on  the  water  earned  enthusiastic  praise. 


tQUIP  your  favorite  ship  with  EDO  all-metal 
floats  and  enjoy  the  safety,  convenience 
and  care-free  pleasure  of  water  flying.  Fly  on  floats  which  are 
equally  at  home  on  the  blue  waters  of  the  Caribbean  or 
the  mirrored  surface  of  a  Canadian  Lake.  Commute  effi- 
ciently from  the  heart  of  waterside  cities  to  seashore  home, 
yacht  club,  or  summer  resort.  Water  ways  are  your  continu- 
ous airdrome  — swift  flight  your  ready  ally. 

Light  in  weight,  expertly  designed  and  fitted  to  the  modern 
land  plane,  EDO  Floats  are  not  a  compromise  in  either 
maneuverability  or  all  round  performance.  Admittedly 
supreme  in  water  flying— the  world's  speed  records  have  for 
years  been  held  by  the  seaplane. 

Investigate  now  the  advantages  of  seaplane  flying  and 
the  perfect  performance  of  EDO's.  There  is  a  complete  EDO 
installation,  licensed  and  quickly  interchangeable  with  the 
wheel  landing  gear  of  practically  every  well  known  type  of 
plane  — from  the  moderate  price  sport  ships  to  the  speed 
planes  of  super  performance. 

The  experienced  skill  and  interested  service  of  the  EDO 
staff  of  experts  are  at  your  command.  For  complete  informa- 
tion address:  EDO  Aircraft  Corporation,  610  Second  Street, 
College  Point,  Long  Island,  N.  Y. 

NOW— AUTOMATIC  WATER  RUDDERS  FOR  EDO  FLOATS 
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$9900  NET   AT  DETROIT,  MICH. 
Stearman  Speedmail 
Model  M-2 

Pratt  &  Whitney  Hornet,  Series  A,  525  h.p.  unit 
engine,  ship  time  65  hours. 

High  speed   160  m.p.h.         Gross  load  5558  pounds 

Cruising  speed   135  m.p.h.         Light  weight   3527  pounds 

Oil  capacity  .  .    20  gallons        Useful  load   2031  pounds 

Gas  capacity   265  gallons 

Fuselage  tank   130  gallons 

Center  section  tank  .  1 20  gallons 
Auxiliary  wing  tanks..   14  gallons 

For  Further  Particulars  Write  or  Wire 

AERO  DIGEST,  Box  1206 


MONEY  =  NECK 

THE  knowledge  contained  in  the  five  ■ 
little  books  written  by  Captain  Ar-  I 
thur  LaRoe  about  gliding  may  keep  you  I 
from  breaking  your  neck  and  save  you  a  I 
big  repair  bill  on  your  glider.  These  I 
books  explain  the  whole  gliding  business  I 
so  plainly  that  even  kids  who  are  dull  at  | 
their  school  lessons  can  understand.  Heh! 
Heh! 

The  original  price  of  this  set  of  books  was 
$3.00.  Now  I'll  send  the  whole  set  of  five 
books  to  you  for  98  cents  postpaid.  If  you 
don't  want  the  whole  set,  I'll  sell  you  single 
volumes  for  25  cents  each  while  they  last. 

The  production  of  Lindberghs  in  this  country  can  never 
be  too  great.    If  you  think  you're  another  Lindbergh 
in  the  making  (and  who  doesn't),  better  send  for  these 
books  now.  because  there  are  only  273  sets  left  and  they 
won't  last  long.    When  you  master  the  "dope"  in  them, 
you're  as  good  as  one  foot  off  the  ground  already. 


KARL  ORT,  621  W.  POPLAR  ST.,  YORK,  PA. 
Dear  Ort: 

Sure  I  want  to  get  off  the  earth.    Enclosed  find  $   

Send  me   volumes  of  the  elementary  course  in 

Glider  Flying. 

Name     

Street   

City   State   


Aero  Digest 

(Continued  from  preceding  page) 
incorporates  the  speed  efficiency  of  the  finest  single-engined 
transport  design  with  the  increased  safety  and  capacity  of 
the  multi-engined  nacelle  type  in  addition  to  other  desirable 
safety  and  structural  advantages. 

THE  WORLD'S  NEW  CROSSROADS 

(Continued  from  page  40) 
planted  them.    But  the  wild-goose  chases  of  the  record- 
breakers  have  also  done  their  share  to  upset  the  world's 
geography  and  draw  new  lines  of  communication  over  the 
waste  places  of  the  earth. 

This  is  the  true  pioneering  of  this  age  of  far  flights. 
Not  the  flights  themselves,  but  the  creation  of  airways  on 
a  world  scale.  The  choice  of  routes,  the  selection  of  bases, 
the  elimination  of  uncertainties  in  spanning  big  distances 
over  bad  country.  One  plane  goes  through  and  another  fol- 
lows and  profits  by  all  that  the  first  flight  discovered.  And 
at  last,  perhaps,  a  commercial  service  is  flying  where  once  a 
record-breaker  chased  a  headline  and  a  vaudeville  contract. 

The  result  is  that  the  world  grows  accustomed  to  a  new 
sort  of  crossroads  for  its  traffic.  All  the  commerce  and 
industry  in  history  have  been  determined  along  highways 
and  civilization  has  followed  them.  Once  they  were  trails 
beaten  down  into  the  earth,  avoiding  dangers  and  difficul- 
ties, keeping  in  touch  with  water  and  choosing  the  easiest 
way.  Some  of  them  lasted  a  long  time ;  there  are  roadways 
in  Asia  today  on  which  traffic  has  moved  for  three  thousand 
years.  The  great  cities  of  old  were  at  the  crossroads  of 
these  weary  highways. 

And  then  commerce  went  to  sea  and  all  long  journeys 
ended  in  seaports.  Canals  were  cut  through  the  land  and 
created  new  nations.  Two  of  them  today  direct  the  course 
of  Half  the  world's  business.  Wealth  followed  the  water- 
ways and  the  world's  crossroads  became  the  cities  where 
the  rails  and  highways  meet  the  ocean  trails. 

And  now  a  new  means  of  transportation  disputes  all  the 
old  geography  and  makes  crossroads  of  its  own.  Nobody 
knows  yet  where  they  will  finally  lie.  Very  likely  there 
will  be  some  far  in  the  frozen  North,  where  mail  and 
passenger  planes  will  go  over  the  earth  between  the  con- 
tinents. Lonely  islands  in  the  open  ocean  will  be  busy  with 
air  traffic  ;  nations  will  squabble  for  them  and  sometimes  fight 
for  them.  Tiny  villages  will  become  cities,  and  rough  places 
will  be  made  smooth  for  landing  wheels.  And  the  maps 
will  need  to  be  made  over  again  and  all  geography  must  be 
modernized.  It  is  happening  now,  in  some  small  degree. 
There  are  lots  of  schoolboys  who  could  put  their  finger 
on  Baker  Lake  and  Point  Barrow  and  Tokio  today,  whc 
have  no  idea  where  Thebes  and  Athens  and  Alexandria 
once  stood  in  all  their  ancient  glory.  And  that  is  because 
the  flying  Lindberghs  went  look  for  a  new  Northwest 
Passage,  laying  a  course  which  commerce  may  some  day 
follow  by  way  of  a  chain  of  airports,  landing  fields  anc 
busy  crossroads  of  air  traffic. 

The  round-the-world  fliers,  I  maintain,  deserve  theit 
place  in  history  not  because  their  motors  behaved  very 
beautifully  for  116  hours  and  34  minutes,  nor  because  the\ 
were  able  to  keep  on  good  terms  with  each  other  for  nine 
days  of  exhausting  propinquity.  Not  even  for  a  fine  feat 
of  navigation,  the  credit  for  which  they  must  share  with 
their  instrument  board.  But  because  they  planned  a  course 
around  the  world  and  proved  it  could  be  flown  quickly. 
They  are  path-makers  as  well  as  pace-makers.  So  are 
the  Lindberghs  on  their  more  leisurely  way  westward.  So 
was  Parker  Cramer,  though  he  failed  to  get  through. 
Others  will  follow  and  find  the  fastest,  safest  highway 
(Con tinned  on  following  page) 
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N  AT  I  O  N  A  L 


REGULATION  of 


AERONAUTICS 


By  Charles  C.  Rohlfing 
What  Federal  control  has  accomplished  since  1926  with 
suggestions  for  reform  of  greatest  note  to  all  airmen.  $3. 

UNIVERSITY  OF  PENNSYLVANIA  PRESS.-  PHILA. 


CHALFONTE- 
HADDON  HALL 

ATLANTIC  CITY 

American  and  European  Plans 
Leeds  and  Lippincott  Company 


CLEAR 

NIXONOID 


for 


WINDSHIELDS 

NIXON  NITRATION  WORKS      Nixon,  N.  J. 


Whey  insure 
SAFE  FIELDS.. 

Make  sure  of  permanently  firm  landing  surfaces,  free 
from  dangerous  "soft  spots,"  by  draining  your  air- 
port with  GOHI  Corrugated  Culverts.  Made  of 
Pure  Iron-Copper  Alloy  base  metal,  they  resist 
corrosion,  give  lowest-cost-per-year  service.  Write 
for  full  information. 

GOHI  CULVERT  MANUFACTURERS,  Inc. 
NEWPORT,  KENTUCKY 


Corrupted 

CULVERTS 


Your  Own 
1931  Great  Lakes  Airplane 

and 

A  complete  Government  Approved  Transport  Course,  in- 
cluding 10  hours  Night  Flying,  10  hours  Blind  Flying,  Cabin 
Ship  Flying,  Complete  Ground  School  and  3,000  miles  of 
Cross-Country  Flying  in  wonderful  California. 

Combination  Price  Only 

$3,985 

The  following  RYAN  Government  Approved  Courses,  less 
plane,  are  also  available. 

Transport  Courses  -  -  -  $2,975  to  $3,145 
Limited  Commercial  Courses  $  795  to  $  965 
Private  Pilots'  Courses    -    -     $  340  to  $  425 


RYAN 


U.  S  GOVT  APPROVED 

'Transport — 
FLYING-  SCHOOL 


IN  SUNNY  SAN  DIEGO  ,  CALIFORNIA 
Southern  California  Distributors  for  Great  (akes  -/lirplane 
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ANOTHER  RECORD 


18.  This  new  record  returns  the 

light  plane  altitude  title  to  the  United  States  from  France. 
It  is  no  new  experience  for  Heath  to  win  contests.  For 
the  past  23  years  Heath  has  pioneered  and  led  the  light 
plane  field. 

Heath  experience  has  produced  the  new  LN  model — fast, 
sturdy,  and  maneuverable — a  ship  splendid  for  the  novice 
and  amazing  to  experienced  pilots. 

Buy  it  ready  to  fly  for  $1074  at  Niles,  or  build  it  easily 

at  home  with  substantial  savings. 

Send  15  cents  for  full  information,  prices,  terms,  etc. 

HEATH  AIRCRAFT 
CORPORATION 

Dept.  D-9  NILES,  MICHIGAN 


(Continued  from  preceding  page) 
across  the  shoulder  of  the  world  from  America  to  Europe. 

It  is  the  same  sort  of  work  that  was  done  in  the  16th 
Century  by  the  pioneers  of  the  ocean  trails.  They  sailed 
away  to  find  plunder  or  lands  of  easy  living  or  because 
home  was  too  hot  to  hold  them  any  longer.  They  tried  to 
get  around  the  North  of  Europe  and  through  the  ice  beyond 
Canada.  They  went  around  Africa  to  India,  where  gold 
was  supposed  to  grow  on  trees  and  the  gravel  might  be 
full  of  diamonds.  They  hunted  the  Fountain  of  Youth  in 
Central  America  and  sailed  around  Cape  Horn  to  seek  the 
Los  Islands  where  every  day  was  Sunday.  The  tougher 
the  trip,  the  more  likely  it  seemed  to  old  adventurers  that 
the  pickings  would  be  plentiful  at  the  end  of  it. 

And  they  thought  very  little,  if  at  all,  of  the  ocean 
tramps,  the  oil  tankers,  the  coal  carriers,  the  lumber  boats 
and  the  luxurious  liners  that  would  some  day  follow  their 
trails.  But  they  picked  their  ports  for  them,  discovered 
the  deep  sea  lanes,  mapped  the  world's  oceans  and  every- 
where opened  up  the  sea  to  the  commerce  that  came  after. 
That  is  the  real  service  of  the  pioneer  planes  that  are  aloft 
today  in  the  most  unlikely  places  on  the  face  of  the  earth 
They  may  be  going  nowhere  in  particular  for  no  good 
reason,  but  if  they  get  through  the  carriers  of  commerce 
will  some  day  follow  the  same  route. 

It  seems  to  need  a  flock  of  failures  to  set  the  scene  for 
success.  That  also  has  been  true  before,  for  there  were 
many  brave  ships  that  went  away  in  the  age  of  exploration 
and  never  came  back.  There  were  many  covered  wagons 
that  collapsed  beside  the  trail  before  there  was  a  safe  road 
into  our  own  West  country.  But  an  encouraging  sign  in 
a  year  that  has  not  been  too  cheerful  is  the  fact  that  the 
chances  seem  to  have  shifted  over  to  the  side  of  the  pilot 
who  sets  out  for  Europe  or  elsewhere.  The  chances  are 
that  he  will  get  somewhere  in  safety,  even  if  he  doesn't 
hit  his  home  town  right  on  the  nose.  The  pessimists  are 
asking  odds  today,  when  an  airplane  undertakes  to  accom- 
plish the  impossible. 

Although  the  depression  may  still  be  with  us,  bless  its 
lingering  ways,  there  are  things  to  be  thankful  for.  One 
is  that  this  year  has  seen  a  real  triumph  for  aviation  over 
some  of  its  most  obstinate  enemies.  They  are  distance,  the 
forced  landing,  the  open  sea,  the  luck  of  weather,  and  the 
lack  of  a  place  to  go.  The  flights  of  Post  and  Gatty, 
Herndon  and  Pangborn,  Boardman  and  Polando,  Hillig  and 
Hoiriis,  Magyar  and  Endres,  have  handed  quite  a  licking 
to  these  jinxes  and  it  looks  as  though  it  will  stick.  But  they 
have  done  a  deal  more  than  that,  for  they  have  helped  to 
widen  the  scope  and  scale  of  practical  aviation  to  dimen- 
sions which  seemed  not  long  ago  to  be  far  beyond  our 
reasonable  expectations.  So  have  those  other  nights  which 
have  crossed  the  African  continent  and  the  wide  seas  to 
Australia.  So  have  those  which  have  skirted  the  arctic  ice 
Eastward  and  Westward.  So  have  the  trail-makers  in 
tropical  lands,  which  are  now  become  the  most  difficult  of 
flying  country. 

The  fuss  that  the  public  makes  over  the  long-distance 
flights  is  mistaken  in  its  emphasis  and  sometimes  absurd  in 
its  extravagance.  The  enthusiasm  of  the  by-standers  misses 
the  point.  The  radio  announcers  talk  a  lot  of  rubbish  and 
the  after-dinner  oratory  that  follows  t  he  flight  is  hard  to 
bear.  But  big  things  have  been  done  this  year  by  the 
argonauts  of  the  air,  who  have  laid  out  a  new  network  of 
transportation  over  land  and  sea.  They  have  put  on  the 
map  the  crossroads  of  the  future,  and  monuments  may 
some  day  stand  there  to  their  illustrious  memory. 


JOHNSON  AIR  SPEED 
INDICATOR 


NOW 
$y.50 

Put  one  on  your 
Curtiss  -  Wright 
Jr.  or  on  any 
other  plane. 

Easy  to  Install 
Easy  to  Read 
Easy  to  Buy 

Accurate  as  the 
more  expensive 
instruments. 

Thousands    i  n 
daily  use  every- 
where. 


Johnson  Airplane  &  Supply  Co. 

DAYTON,  OHIO 


SEPTEMBER,  1931 
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The  Book  of  the  Autogiro 


By  C.  J.  Sanders 

The  authors  were  on  the  staff 
Lievul'ipment  of  the  Autogiro  to  it 
of  thr  .iMiim.  .-.instruction,  op 
thorough.  $1.75. 

Light  Aero  Engines 

By  C.  F.  Caunter 


ad  A.  H.  Rawson 


Airmanship 

By  John  McDonough 

With 


V.  Wilson 

authoritative  hand-boob 
or     apprentice  pilots. 


complete  explanation 

nprraiinii   .m.l^niainienanLc        .*.a~...c,  n^ving""  and  "ground  work.  $2.50. 

Automobile  and  Aircraft  Engines 

By  Arthur  W-  Judge,  Wh.  S.  C,  A.  R.  C.  S. 


ISAAC  PITMAN  &  SONS 

WEST  45TH  STREET,  NEW  YORK 


r-AIRCHILD 
T  KR-34  Wright 
J6-5  motor.  Total  „ 
time  60  hours.  Steel  propeller,  Curtiss  nng,  brakes, 
and  fully  equipped  throughout. 

A  REAL  BARGAIN  AT  $2500 

Write  AERO  DIGEST,  Box  1207 


Rudders  that  Wobble 
in  Winter 


and  your  rudder  starts  to  wobble  weirdly 
and  your  feet  feel  like  two  ponderous,  im- 
movable cakes  of  ice  —  don  t  blame  the 
weather  or  the  altitude.  There  s  just 
one  thing  the  trouble,  and  that  is  that 
you're  not  wearing  a  pair  of  Bass  Flying 

MTheyS,re'  the  boots  that  Bass  manufac- 
tures for  the  U.  S.  Army  and  Navy  flying 
forces.    They're  the  only  solu'  - 


about  fr. 


Bass 
Aviation 
Moccasins 


putated 

Write  for  FREE  Catalog! 

Dealers:  Write  for  details  of  Bass  .franchise  in  your  vicinity. 

000  Main  Street 
Wilton,  Maine 


G.  H.  Bass  &  Co.  "■ 


rjji  VRODUCTS  OF  PROVIN  SVPERWRijy 

^  Again  the  Pioneer  manufacturers  of  acoustic  sound  reproducers  prove 


leadership.    The  immediate  success  of 
Racon's  superiority.    Weatherproof,  -' 
for  tremendous  volume  and  perfect, 
is  finer  than  Racon! 

satisfied 


.  it  trumpet 

__.dy  in  construction,  designed 
tural  sound  reproduction,  nothing 


Whether 
room  for 


t 

Giant  Electro 


capacity  i-iu  Watts. 
Peak  Load  Capacity  I. 
25  Watts. 


Let 


73.217.  73.218, 


RACON 

ELECTRIC  CO.,  INC. 
18  Washington  Place,  New  York 
ENGLAND  and  CANADA 


9-UNIT 
AEROPLANE 
HORN 


SELECTED  CLEAR  AERO 

SPRUCE 


Finished  to  Exact  Sizes  for  Plane  or  Glider 
We  have  been  specializing 
in  high  grade  spruce  for 
many  years.  All  of  our 
spruce  aero  stock  is  se- 
lected, manufactured  and 
packed  with  utmost  care 
and  shipped  promptly. 


LOWEST  WHOLESALE 
PRICES 


SAMPLES    OF    OUR  PRICES 

Lengths,  assorted  or  specified,  up  to  16' 
Price  per  foot 

3/16x5/16.    1/4x1/4,  5/16x5/16...  .0l'/2 

I/4XI/2.  5/16x1/2,   3/8x3/8  02 

1/4x3/4,   3/8x1/2,    1/2x1/2  02'/;. 

3/8x3/4,   5/8x1/2.    1/4x7/8  03 

5/8x5/8.    1/4x1,    1/2x3/4  03'/2 

1/2x1.   5/8x3/4,  3/4x3/4  04 

5/8x1,   3/4x1,  7/8x7/8  04'/2 

7/8x1,   3/4x1-1/8,   5/8x1-1/4  05 

Ixl,   3/4x1-1/4.    1/2x1-5/8  05'/2 

lxl-l/4,  3/4x1-1/2.  1/2x1-3/4  06 


HERE  ARE  QUOTATIONS 
FROM  CUSTOMERS'  LETTERS 

Ship  me  via  express  160  feet  air- 
craft spruce  in  5-foot  lengths.  The 
last  order  received  from  you  was 
wonderful  material.  Will  endeavor 


for 


$10.40 


loney  ordei 
aterial  as  quoted 
._.  letter  attached.  We  have 
had  two  previous  shipments  of  air- 
plane spruce  from  you  and  are 
well  pleased  with  the  quality  and 
service.— Tyler  Howell,  Jonesville, 
Mich. 


The  spruce  I  ordered  from  you 
last  week  has  been  received  and 
am  well  satisfied.  At  your  earliest 
convenience  please  quote  me  lowest 
price  on  attached  list.— Wallace  W. 
Stubbs,  Milwaukee,  Wis. 

I  want  to  compliment  you  on  the 
service  that  we  received.  I  had  a 
party  ask  me  today  where  he  could 
secure  some  aircraft  spruce  and 
immediately  referred  him  to  you 


red  tha 


time  I  need  anything  in  the  spru 
line  or  any  business  that  I  c 
throw  your  way  I  will  be  only  t 
glad  to  do  so.  So  again  thankii 
prompt 


Allen,  Ben 


I  am  Wm.  N. 


Send  detailed  list  of  exact  finished  sizes  desired. 

THE  PIKE  DIAL  LUMBER  CO. 

2265  LOOMIS  ST.,  CHICAGO 


A  COMPLETE 

GLIDER  SERVICE 

from  the  primary  "Rhon  Ranger"  to  the  latest  soarer, 
"Challenger  C-3".  Safety,  performance  and  beauty  are  out- 
standing qualities  of  MEAD  ships;  they  are  easy  to  build 
and  easy  to  fly;  they  are  known  and  flown  the  world  over. 


"Rhon  Ranger":  Complete  Construction  Kit   $89.50 

or  in  six  shipments  averaging  $15.00  each 

"Challenger    Streamline    Kit"    (converts    the  "Rhon 

Ranger")    $44.00 

"Challenger  C-l":  Complete  Kit   $131.00 

or  in  six  shipments  averaging  $22.00  each 
We   carry  a   large  stock  of  aircraft  materials  of  all  kinds. 
Send    10c  today  for  catalogs  and  descriptions  of  our  ships 
and  supplies. 

MEAD  GLIDERS 

Dept.  AI2         12  So.  Market  St.         Chicago,  III. 
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skjbkbsssi  BOOKS  ON  AERONAUTICS 


20  HRS.  40  MIN.   Amelia  Earhart  $2.50 

AIR,   MEN   AND  WINGS. 

Lloyd  George  and  James  Gilman  $3.50 

ANDKEE'S  sTOKY.  Edited  by  the  Swedish  So- 
ciety for  Anthropology  and  Geography  $5.00 

AROUND  THE  WORLD  IN  28  DAYS. 

Linton  Wells   *3-S0 

AVIATION  IN  PEACE  AND  WAR. 

Ma,or  Gen.  Sir.  F.  H.  Sykes  $3.20 

CONQUERING  THE  AIR. 

Archibald   Williams   $2 

CONQUEST  OF  THE  AIR. 

C.  L.  U.  Brown  $1 

DICK  BYRD — AIR  EXPLORER. 

Fitshugh  Green   $1-75 

EUROPEAN  SKYWAYS.    Lowell  Thomas  $5 

FALCONS  OF  FRANCE. 

Charles  Nordhoff  and  James  Norman  Hall.. $2.50 
FIGHTING  THE  FLYING  CIRCUS. 

Capt.  "Eddie"  Rickenbacker  $1.75 

FLYING  THE  ARCTIC. 

Captain  George  H.  Wilkins  $2.50 

HEROES  OF  THE  AIR.    Chelsea  Frattr  12 

TNDIA  BY  AIR  Sir  Samuel  Hoar,  ...$2.50 
LEARNING  TO  FLY  FOR  THE  NAVY. 

Lieut.   Barrett  Studley   $2.00 

LITTLE  AMERICA.    Richard  E.  Byrd  $5.00 

PILOTS'  LUCK. 
Drawings  by   Clayton  Knight.     Excerpti  from 
stories  by  Elliott  White  Springsi  Capt.  A.  Roy 
Brown:  Floyd  Gibbons;  Norman  S.  HoH..$2.50 

PSEUDO-SECURITY.    /.  M.  Spaight  $5 

RECORD  FLIGHTS. 

Clarence  D    Chamhrrlin   $2.50 

SAILING  THE  SKIES.    Malcolm  Ross  $2.50 

SKYWARD.    Commander  Richard  E.  Byrd..SS.S0 

SPEED.    Frank  M.  Hawks  $'2.50 

STRATEGY  AND  TACTICS  OF  AIR  FIGHT- 

ING.     Major   Oliver    Stewart  $2.25 

THE   CONQUEST   OF  THE  ATLANTIC  BY 

AIR.    Charles  Dixon  $2.50 

THE  FIRST  WORLD  FLIGHT.    At  related  to 

Lowell  Thomas  by  the  flyers  themselves  $5 

THE  FLYING  DUTCHMAN. 

A.  H.  G.  Fokker  and  Bruce  Gould  $3.00 

THE  OLD  FLYING  DAYS. 

Major  C.  C.  Turner  $7.S0 

THE  RED  KNIGHT  OF  GERMANY. 

(The     story     of     Btron     Von  Richthofin). 

Floyd  Gibbons   $1 

THE  SKY'S  THE  LIMIT. 

Lt.  D.  W.  "Tommy"  Tomlinson  $3.50 

THE  THREE  MUSKETEERS  OF  THE  AIR. 
Captain    Koehl,   Major   Fitsmaurice   and  Baron 

von  Huenefeld   $3.50 

THE  WAR  IN  THE  AIR.      (3  vols.) 

Walter  Raleigh  and  H.  A.  Jones  (per  vol.). $7.50 
THE  WORLD  IN  THE  AIR. 

Francis  Trevelyan  Miller  (2  vols.)  $15.00 

TWENTY  THOUSAND  MILES  IN  A  FLYING 

BOAT.    Sir  Alan  J   Cohham  $2.50 

WINGS  OF  TOMORROW. 

Juan  de  to  Cierva  and  Don  Rose  $2.50 

WINGS  OVER  THE  WORLD. 

Joseph  Lewis  French  $1 

NAVIGATION 
AERIAL   NAVIGATION    &  METEOROLOGY. 

Lewis  A.  Yancey  (new  edition)  $4 

NAVIGATION     AND  METEROLOGY. 

Capt.  Richard  Duncan.  M.  C  $3 

AVIGATION  BY  DEAD  RECKONING. 

Captain  lenar  E.  Elm  $2 

LINE  OF  POSITION  BOOK. 

Lieut  -Corn.  P.  V.  H.  Weems  $2.50 

PILOTS  HANDBOOK   19J1  $7.50 

SIMPLIFIED  TIME-CHART  OF  THE  WORLD. 

Chas.  M   Thomas  25c 

STAR  ALTITUDE  CURVES. 

Lieut.-Com.  P.  V.  H.  Weems  $5 

THE  NAVIGATION  OF  AIRCRAFT. 

I.oaan  C    Ramiey   $4.50 

THE    NAVIGATION    OF    THE    AIR  AND 

METEOROLOGY.    Capt.  Leslie  Potter  $4 

BALLOONS  AND  AIRSHIPS 

AEROSTATICS.    E.  P.  Warner  $3.25 

AIRSHIP  DESIGN.    Charles  P.  Burgess  $9 

BALLOON   AND  AIRSHIP  GASES. 

C.  deF.  Chandler  and  W.  S.  Diehl  $4 

FREE  AND  CAPTIVE  BALLOONS. 

R.  H.  Upson  and  C.  deF.  Chandler  $5 

PRESSURE  AIRSHIPS. 

T.  L.  Blakemore  and  W.  Waiters  Pagon  $8 

SCIENCE  OF  FLIGHT  AND  ITS  PRACTICAL 
APPLICATION.    Can  P  H   Sumner. . .  .$4.25 
THE  STORY  OF  THE  AIRSHIP. 

Hugh  Allen   50c 

THE  ZEPPLINS. 

Capt    Frnst  Lehmann  and  Howard  Minaos...%4 
DESICN  CONSTRUCTION.  OPERATION 
AEROPLANE  CONSTRUCTION.  OPERATION 

AND  DESIGN.    J.  B.  Rathbun  $2.50 

AIRCRAFT  FLOAT  DESIGN. 

V olden  C.   Richardson    M.   9  $5 

AIRCRAFT  PROPF.LLER  DESIGN. 

Fred.  W.  Wcuk   $4.00 

AIRPLANE  MECHANICS'  RIGGING  HAND- 
BOOK    R.  S.  Harts  $3.50 

AIRPLANE  STRUCTURES. 

Alfred  S.  Niles  and  Jasrfl,  S.  Newell  $5 

OX  Y  ACETYLENE    WELDERS'  HANDBOOK. 

M.  S.  Hendricks   $3 

AIRPLANE  WELDING. 

J.  B.  Johnson.  M.  B  $3.50 


AIR 


FOR  SALE  BY 
AERO  DIGEST 
BOOK  DEPARTMENT 


ELEMENTARY 

A  B  C  OF  AVIATION. 

Capt.  V.  W.  Page  (new  edition)  $1 

ABC  OF  FLIGHT.    Laurence  LePage  $1.50 

A   B    C    OF    GLIDING    AND  SA1LFLY1NG. 

Motor  V.  W.  Page  cloth,  $2;  paper  $1.50 

AEROBATICS.    H.  Barber  3.50 

AN    ELEMENTARY    COURSE    IN  GLIDER 

FLYING  (set  of  five)  Capt.  Arthur  La  RoeM.SO 
BOOK  OF  THE  AEROPLANE. 

Capt.  J.  Laurence  Pritchard  $3 

DICTIONARY  OF  AERONAUTICAL  TERMS. 

5.  Vanier  (German,  English  and  French)  .$1.65 
ELEMENTS  OF  AVIATION. 

Virginius  Evans  Clark  $3 

ELEMENTARY  AERONAUTICS. 

Albert  P.  Thurston,  D.  Sc  $2.50 

ELEMENTARY    AERONAUTICAL  SCIENCE. 

/.  B.  Hart  and  W.  Laidler  $2.  SO 

ELEMENTARY      LABORATORY  AERODY- 

NAM  ICS.    ^rt*«r  L.  Jordan  80c 

EVERYBODY'S   AVIATION  GUIDE 

Mai.  V.  W.  Page  $2 

EVERYMAN'S  BOOK  OF  FLYING. 

Orville  Kneen   $3.50 

GLIDERS  AND  GLIDING. 

Ralph   Stanton  Barnaby  $3.00 

HOW  TO  FLY.    Barrett  Studley  $3 

HOW  TO  FLY  AN  AIRPLANE. 

Percival  Whit*   $5 

IF  YOU  WANT  TO  FLY. 

Alexander  Klemin   $2.50 

MANUAL  OF  FLIGHT.    Jenar  E.  Elm  $3 

MODERN  AIRCRAFT.  Mator  V.  W.  Pw...$5 
MODERN  AIRPLANE.    Bertram  W.  Downs... $1 

MODERN  FLIGHT.    Ctoyd  P.  Clevenger  $1 

PRACTICAL  FLIGHT  TRAINING. 

Lieut  Barrett  Studley.  V.  S.  N  $5 

PRACTICAL  FLYING.    Byron  Q.  Jones  $3 

SIMPLIFIED  AERODYNAMICS. 

Alexander  Klemin   $3.50 

SKYCRAFT.    Augustus  Post  $3.50 

SKYWAYS.    General  William  Mitchell  $3 

STUNT  FLYING.  Capt.  Richard  Duncan.  .$2.50 
THE  AEROPLANE  SPEAKS.    H.  Barber.  .$3.50 

THE  AIRPLANE.    Frederick  Bedell  $3 

THE  ART  OF  FLYING. 

Capt.  Norman  Macmillan.  M.C..  A.F.C.  $1.75 

ENGINEERING 

AIRPLANE  STRESS  ANALYSIS. 

Alexander  Klemin   $7 

ELEMENTS     OF     AEROFOIL     AND  AIR- 
SCREW THEORY.    H.  Clown  $5.60 

FUNDAMENTALS   FOR    FLUID  DYNAMICS 
FOR  AIRCRAFT  DESIGNERS. 
Dr.  Max  M.  Munk  $8 

SIMPLE   AERODYNAMICS   AND   THE  AIR- 
PLANE.   Charles  N.  Monteith  $4.50 

ENGINES 

AEROPLANE   ENGINES    IN   THEORY  AND 

PRACTICE.     J.   B.   Rathbun  $2.50 

AIRCRAFT  ENGINE  INSTRUCTOR. 

A.  L.  Dyke   $5 

AIRCRAFT   POWER   PLANTS.     E.   T.  Jones. 

R.  Inslev.  F.  W.  Caldwell  and  R.  F.  Kohr.$4.2S 
AVIATION  ENGINE  EXAMINER. 

Major   V.   W.  Page  $3 

AUTOMOBILE    AND    AIRCRAFT  ENGINES. 

A.   W.  Judge  (Revised)  $10 

AVIATION  CHART.    Lt.  V.  W.  Page  30c 

DIESEL   AND    OIL    ENGINEERING  HAND- 

BOOK.    Julius  Rosbloom  $5 

MODERN  AVIATION  ENGINES. 

Victor  W.  Page  (2  volumes),  per  volume  $5 


DIESEL  ENGINE  PRACTICE. 

Orville  Adams   $6.00 

THE  TESTING  OF  HIGH  SPEED  INTERNAL 
COMBUSTION  ENGINES.  A.  IV.  Ju4ge.iT.S0 


GODS  OF  YESTERDAY. 

James  fCnnitr  Bellah   $2 

ON  SECRET  AIR  SERVICE. 

Lawrence  I. a  Tourette  Driags  $2.00 

SKY  LARKING.    Bruce  Gould  $2.50 

THE  SONS  OF  CAIN.    /.  W.  Bellah  $2.00 

WONDER  BOOK  OF  AIRCRAFT. 

Harry  Golding,  F.R.G.S  I2.7S 

HISTORICAL 

A   NARRATIVE    HISTORY    OF  AVIATION. 

John  Goldstrom   $4 

BOYS  LIFE  OF  THE  WRIGHT  BROTHERS. 

Mitchell   V.  Charnley   $2 

EVOLUTION   OF   THE   FLYING  MACHINE. 

Balloon:  Airship:  Aeroplane. 

Harry  Harper   $5 

HISTORIC  AIRSHIPS. 

Rupert  Sargent-Holland   $4 


JAPAN,     THE     AIR     MENACE     OF  THE 

PACIFIC.    W.  Jefferson  Davis  $2 

KNIGHTS  OF  THE  AIR. 

Lieut.  Lester  J.  MaKland  $3.50 

SEVEN  SKYS.    H.  F.  Guggenheim  $J.50 

SKY  HIGH. 

Eric  Hodains  and  F.  Alexander  Mogoun.  .$2.50 
THE  WORLD'S  WINGS. 

W.  Jefferson  Davis  $2.50 

BEGINNINGS  OF  ORGANIZED  AIR  POWER. 

/.   M.   Spaight  $7 

INSTRUMENTS 
AIRCRAFT  INSTRUMENTS. 

H.  N.  Eaton  and  Other  Specialists  $5 

MEASUREMENT  OF  FLUID  VELOCITY  AND 

PRESSURE.    /.  R.  Pannell  $4 

LANDING  FIELDS  AND  AIRWAYS 
AIRPORTS  AND  AIRWAYS.  Donald  Duke. .  .$5 

LEGAL  AND  MEDICAL 
AERONAUTICAL  LAW. 

W.  Jefferson  Davis   $10 

AIRCRAFT     AND     COMMERCE    IN  WAR. 

James  M.  Spaight  $2.25 

AIRCRAFT  LAW— MADE  PLAIN. 

George  B.  Logan.  A.  B.  L.  L.  B  $3 

AIR  POWER  AND  WAR  RIGHTS. 

/.  M.  Spaight  $10.50 

AVIATION  LAW.    Henry  G.  Hotchkiss  $7.50 

LAW  OF  AVIATION.    Rowland  W.  Fixel.. f7.S0 

LAW  OF  THE  AIR.    Carl  Zollmann  $5 

THE  LAW  IN  RELATION  TO  AIRCRAFT. 
L.    A.    Wingfield.   M.C..   D.F.C..   and   R.  B. 

Sparks,  M.C  $5 

U.  S.  AVIATION  REPORTS  $10 

AVIATION  MEDICINE. 

Louis  H.  Bauer.  M.D  $7.50 

MATERIALS 
MANUFACTURE  AND   USE  OF  PLYWOOD 

AND  GLUE.    B.  C.  Boulton  $4 

METALLURGY  OF  ALUMINUM  AND  ALU- 
MINUM ALLOYS.    Robert  J.  Anderson  $10 

ENGINEERING      MATERIALS      (VOL.  I) 

FERROUS.    A.  W.  Judge  $8.50 

ENGINEERING  MATERIALS  (VOL.  II) 
Non-Ferrous  and  Organic  Material!. 

 $7.50 


METEOROLOGY 

AERONAUTICAL    METEOROLOGY,  (Reviled 

edition).    W.  R.  Gregg  $4.50 

A  CLOUD  ATLAS.    Alexander  McAdie  $1.50 

AN  ANALYSIS  OF  METEOROLOGY. 

Harold  Lewis  Kirby   $4 

CLOUD  STUDIES.  A.  W.  Clayden,  N.  /).... $6 
FORCE  OF  THE  WIND.  Herbert  Chatley. . .  .$2 
MAN  AND  WEATHER.  Alexander  McAdie... $2 
METEOROLOGY      FOR      AVIATOR  AND 

LAYMAN.    Richard  Whatham   $3 

WEATHER.    E.  E.  Free  and  Travis  Hoke  $3 

WEATHER  AND  WHY. 

Captain  lenar  E.  Elm  $2.50 

MODEL  AIRPLANES 
BEGINNING  TO  FLY.    Merrill  Hamburg.  .$2.50 
BUILDING  AND  FLYING  MODEL  AIRCRAFT. 

Paul  Edward  Garber  $2.25 

MINIATURE  AIRCRAFT,  HOW  TO  MAKE 
AND  FLY  THEM. 

Omar  H.  Day  and  Terence  Vincent  80c 


PARACHUTE.    Charles  J.  V.  Murphy  $2.50 

PHOTOGRAPHY 
AERIAL  PHOTOGRAPHS. 

Lieut.  Dache  M.  Reeves.  A.C  $S 

AIRPLANE  PHOTOGRAPHY.  H.  B.  Ives..t* 
APPLIED  AERIAL  PHOTOGRAPHY. 

Capt.  Ashley  C.  McKinley  $5 

POETRY 

WINGED  SHIPS.    E.  D.  Booth  $1.25 

WINGED  TRAILS.     Louis  DeJean  $1.50 

TRANSPORT  AND  COMMERCIAL  AVIATION 
AIRPLANE  TRANSPORTATION. 

James  G.  Woolev  and  Earl  W.  Hill  $3.50 

AN  INTRODUCTION  TO  THE  ECONOMICS 

OF  AIR  TRANSPORTATION. 

T.   H.  Kennedy  $2 

AVIATION:  ITS  COMMERCIAL  AND  FINAN- 
CIAL ASPECTS.    Richard  Rea  Bennett  $3 

CIVIL  AIRPORTS  AND  AIRWAYS. 

Archibald   Black   $4 

OPPORTUNITIES  IN  AVIATION. 

Walter    Hinton   $3 

PRINCIPLES  OF  TRANSPORTATION. 

E.   R.  Johnson,  Ph.D.,  Sc.D..  G.   G.  Hubner. 

Ph.D.,  and  G.  L.  Wilson.  PhD  $5 

THIS  AVIATION  BUSINESS. 

Ernest    W.   Dickman   $3.50 

TRANSPORT  AVIATION  (2nd  Edition). 

Archibald  Black  $5 

YEAR  BOOKS 

AIRCRAFT  YEAR  BOOK  1931  $6 

AI.I    THE  WORLD'S  AIRCRAFT. 

1930— Jane's   $14.75 
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For  Real  Money  Making  Information  On 


DYKE'S 
Automobile 
and  Gasoline 
Engine  .  .  _  . 
Encyclopedia 

By    A.    L.  Dyke 

16th  Edition 


The  standard  automobile  authority  for 
more  than  twenty  years.  Hundreds 
of  thousands  of  previous  editions  sold. 
New  16th  edition  includes  free  wheel- 
ing—front drive— synchro-mesh  trans- 
mission, and  all  new  engines.  Supple- 
ment on  Fords  included  free.  1327 
pages.  Over  4500  illustrations.  Flex- 
ible binding.  $7.50.  Cloth  binding,  $6.00. 


HIGH  SPEED  IGNITION 

By  FRANK  F.  TENNEY 

The  only  authoritative  book  on  syn- 
chronizing and  servicing  the  new  high 
speed,  multi-cylinder  automobile  en- 
gines. Shows  use  o£  all  new  special 
tools  developed  for  this  work.  130 
pages.  134  illustrations.  Flexible  bind- 
ing,, $3.50. 


Practical    Air  Navigation 
and  Meteorology 

By  CAPT.  R.  DUNCAN 

All  the  information  a  flyer  needs  to 
become  an  efficient  air  navigator. 
Covers  use  of  maps,  charts,  instru- 
ments, with  special  emphasis  on  night 
and  long  distance  flying.  243  pages. 
SO  illustrations.  Flexible  binding,  $3.00. 

HOUSE  WIRING 

By  WOLBER  and  ROSE 

3rd  Edition 
Here  in  one  handy,  concise  volume,  is 
a  complete,  practical  instruction  in 
every  phase  of  house  wiring— a  work- 
ing manual  for  the  student  and  elec- 
trician alike.  348  pages.  662  illustra- 
tions.   Flexible  binding,  $2.50. 

D.  C.  POWER  WIRING 

By  WOLBER  and  ROSE 

2nd  volume  in  American  Electrician 
Series.  Every  type  of  D.C.  Power 
Wiring  is  covered.  All  types  of  D.C. 
motors,  generators  and  switchboards 
are  made  as  plain  as  though  you  had 
these  machines  before  you  to  work 
on.  500  pages.  530  illustrations.  Flexible 
binding,  $3.50. 


Aircraft  Engine  Instructor 

By  A.  I_  DYKE 

A  practical  book  covering  modern 
aircraft  engines  and  miscellaneous  ac- 
cessories and  equipment,  such  as  car- 
buretors, magnetos,  starters,  genera- 
is  a  complete  training  on  aircraft  en- 


sable 


for 


the 


mechanic,  pilot  and 
student  alike.  430 
pages.  Over  500  illus- 

folding  colored  inserts 
and  master  charts. 
Flexible  binding,  $5.00. 


GET  ONE  OF  THE  FAMOUS 

WILLCOX 
BOOKS 


Briefly  described  on  this  page  are  some  of  the  famous  Willcox 
mechanical  and  technical  books,  covering  the  four  greatest  fields 
of  opportunity  for  ambitious  men,  in  the  world  today.  These  great 
books  were  designed  for  home  study  and  self  advancement,  and 
already  thousands  of  successful  men  look  upon  them  as  the 
greatest  aids  to  their  success.  They  have  been  adopted  by  many 
leading  trade  and  technical  schools,  and  are  recommended  more 
than  any  other  books  of  this  kind.  Behind  each  book  is  an  expert 
—a  recognized  authority— giving  you  the  benefit,  not  only  of  his 
own  knowledge  and  experience,  but  valuable  and  practical,  pay- 
raising  information  gathered  from  many  other  sources,  as  well. 

The  man  who  looks  ahead— who  prepares  himself— by  keep- 
ing up  with  the  latest  developments  m  any  of  these  four  live 
fields,  is  bound  to  win  out  on  pay  day.    Forge  ahead— get 
out  of  the  small-pay  rut— you  can  do  it  with  a 
Willcox  book  and  a  little  spare  time.    Mail  the  £ 
coupon   below   for   a   complete   free   catalogue  of 
these  famoits  books.    Include  the  title  of  the  book 
you  want  to  start  with.    Send  no  money.  Just 
pay  the  postman  when  he  brings  the  book. 


GOODHEART-WILCOX  CO.,  Inc.,  Dept.  26 
2009  Michigan  Avenue,  Chicago. 

Please  send  me  the  free  catalogue  of  Willcox  Books  a 
so  send  me  the  following 
ited,  fill  in  titles  below.) 


STUNT  FLYING 

By  CAPT.  R.  DUNCAN 

While  covering  thoroughly  all  sorts 
of  stunt,  exhibition  and  speed  flying. 
Captain  Duncan's  book  is  in  reality  a 
practical  manual  of  every  day  flying 
and  is  especially  recommended  to  the 
student  fiver.  175  pages.  32  illustra- 
tions. Cloth  binding,  $2.50. 


DYKE'S  CARBURETOR 

BOOK  By  A.  L.  DYKE 

A   Companion   Book   to   the  Famous 

Dyke's  Encyclopedia 
This  valuable  book  tells  you  what  you 
want  to  know  about  Carburetors,  Gas- 
nline  Fuel-Feed  Systems,  Air  Cleaners. 
Superchargers,  Ricardo  Cylinder 
Heads,  Engine  " 
pages.  246  illust 


S2.no. 


;loth  binding. 


Radio  Trouble  Shooting 


By  E.  R.  HAAN 

Here  is  a  new  edition  of  this  famous 
book,  giving  the  latest  on  A.C.  Re- 
ceivers, Dynamic  Speakers  and  Tele- 
vision. Tells  you  exactly  what  to  ao 
when  something  goes  wrong  with  a 
radio  set.  361  pages.  300  illu 
Flexible  binding,  $3.00. 


Simplified  Aerodynamics 

By  ALEXANDER  KLEMIN 

Professor  Klemin  is  director  of  the 
Guggenheim  School  of  Aeronautics, 
and  in  this  book  he  has  simplified 
and  made  easy  this  most  important 
subject.  Pilots,  mechanics,  builders, 
students  and  every  person  seriously 
interested  in  the  development  of  Air- 
craft will  want  to  read  it.  320  pages. 
218  illustrations.  Flexible  binding, 
$3.50. 

The  STORAGE  BATTERY 
SIMPLIFIED 

By  H.  E.  PHILLIPS 

A   practical   book   for   the  old-timer, 


nd  °thek 


;ted 


It  covers  the 
ion,  operation,  maintenance 
ir  of  all  the  various  types  of 
ratteries.  300  pages.  185  illus- 
Fk-xil.le  binding.  S3.00. 


AIRPLANE 
WELDING 


J.  B.  JOHNSON,  M.E. 

Every  bit  of  informa- 
tion available  today 
on  the  art  of  welding 
in  aircraft  design,  con- 


very 


neth- 


nguage.  325  pages,  200 
Flexible  binding,  $3.50. 


Take  the  Tip 
of  Thousands 
of  Successful 
Men— 


w  books  you  publish.  You 
'  cents  postage.    (If  books 
lpany  orders  from  Canada,  which  will  be  sent  postpaid. 


NAME  .... 
ADDRESS 
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RADIO  FOR  THE  PRIVATE  OWNER 

(Continued  from  page  45) 
had  proved  itself  an  essential  part  of  his  plane  equipment — 
almost  as  valuable  as  his  compass.  It  certainly  increased 
the  value  of  his  plane.  He  is  able  to  take  longer  cross- 
country flights  with  surety  and  feel  safer  on  arriving  over 
his  selected  airport.  He  has  conceded  the  value  of  receiv- 
ing equipment.    By  why  any  transmitting  equipment? 

Let  us  assume  that  a  pilot  starts  out  on  a  business  trip  to 
Akron,  Ohio.  It  is  essential  that  he  get  there  at  a  specified 
time  to  keep  a  business  appointment.  It  is  necessary  that 
he  avail  himself  of  the  last  minute  possible  before  leaving 
New  York  for  business  in  that  city.  Flying  is  the  solution 
to  his  problem.  He  leaves  under  reasonably  good  weather 
conditions  but  suddenly  along  the  route  he  runs  into  thick 
weather.  The  beacon  receiver  tells  him  that  he  is  on  the 
course,  so  he  climbs  until  he  clears  the  fog.  Nothing  is 
visible  below  except  the  fog.  He  is  still  flying  on  the 
beacon  course  and  is  sailing  serenely  along  until  suddenly 
there  are  a  couple  of  misses  from  the  motor  that  make  him 
wonder  whether  the  operator  filled  his  tank  as  he  was  or- 
dered to  before  the  pilot  took  off.  He  should  have  checked 
it  himself  he  muses,  but  he  was  in  such  a  hurry.  Where  is 
he  anyhow?  Out  comes  his  map  and  he  figures  roughly 
from  his  flying  speed  and  length  of  time  since  departure 
that  he  should  be  about  over  Blankville.  He  crawls  down 
a  bit  but  the  fog  is  thick.  He  turns  to  his  radio  telephone 
transmitter  and  starts  calling,  "This  is  NX-710  flying  about 
3,000  feet  approximately  over  Blankville  as  nearly  as  I  can 
figure,  but  I  am  not  positive." 

He  has  tuned  his  receiver  from  the  Department  of  Com- 
merce beacon  frequency  to  the  278  kilocycle,  tuning  by  a 
simple  turn  of  the  dial,  and  he  listens.    Very  shortly  after 


his  call  he  hears,  "Calling  NX-710.  This  is  Oakwin  Air- 
port. We  just  heard  you  passing  over  us.  Would  judge 
that  you  are  ten  miles  northwest.  Suggest  that  you  turn 
back  and  land.    Visibility  at  airport  500  feet." 

Again,  as  easily  as  though  he  were  picking  up  his  tele- 
phone at  the  office,  he  replies  "NX-710  replying.  Thank 
you,  Oakwin  Airport.  Am  turning  back  and  will  land. 
Can  you  service  me  with  gas  ?   How  do  your  runways  run  ?" 

"Oakwin  Airport  calling  NX-710.  Yes,  we  can  service 
you  with  gas.  Two  runways.  North  and  south  and  north- 
east by  southwest.  Suggest  you  take  north  and  south  run- 
way as  other  is  pretty  soft  due  to  recent  heavy  rains.  We 
will  call  you  again  as  soon  as  we  either  see  you  or  hear 
your  motor."  A  few  minutes  later  he  lands  safely,  takes 
on  gas,  waits  half  an  hour  and  then,  with  reports  of  clear- 
ing weather,  flies  into  Akron  in  time  for  his  business  ap- 
pointment. 

Even  in  clear  weather  the  radio  is  useful  to  the  flier 
landing  at  a  strange  airport.  By  simple  telephone  conversa- 
tion he  can,  when  in  doubt,  establish  the  identity  of  an  air- 
port, as  well  as  secure  information  useful  in  making  a 
landing. 

The  pilot  need  have  no  anxiety  as  to  the  complexity  of 
the  operation  of  the  aircraft  radio  set.  If  he  knows  how 
to  tune  his  radio  set  at  home  to  shut  off  a  jazz  program 
for  one  more  pleasing  to  him,  he  will  be  able  to  operate 
the  set  in  his  plane.  A  simple  push  button,  labelled  "press 
to  talk,"  turns  on  the  transmitter  and  enables  the  pilot  to 
converse. 

The  operation  of  the  airport  radio  set  is  even  more  sim- 
ple. The  receiver  is  always  tuned  to  3106  kilocycles  acting 
as  a  standby  for  any  itinerant  flier.  The  transmitter  is  al- 
ways tuned  to  278  kilocycles  ready  for  calling  any  plane  in 
the  immediate  vicinity. 


FLYING  SCHOOLS 


$9.00  per  inch.  Payable  in  advance. 


LEARN  TO  FLY 

WITH 

NEW  STANDARD 
FLYING  SERVICE 

AT 

TETERBORO  AIRPORT 

8  miles  from  New  York  City 

Instructors — Competent   and  Experienced. 

Equipment— Most  Modern  Obtainable. 

Airport — 400  Acres— No  Obstructions. 

Rates- 
Private  Course   $  340 

Limited  Commercial    965 

Transport    3850 

Transport  and  your  own  Great 
Lakes  Trainer    4500 

Write   for  Details 

Hasbrouclc  Heights,  N.  J. 
Box  E 


EAGLE  AIRWAYS 

Hinckley,  Illinois 
•0  Miles  West  of  Chicago 


courses  within 


Equipment.      Transport  Pilots. 


complete  aeronautical  courae  and 
reach  of  every  Individual  Interested 
Equipped  for  night  flying.  New 


MARION    McKEEN    AERONAUTICS,  Ltd. 

School   of  Aeronautics 
WACO  DEALER 

Modem  up-to-the-minute  method  of  teaching.  Grade 
<y»tem.  stipulated  courses.  Nothing  omitted.  Nothing 
repeated  unnecessarily.  NEW  WACO  PLANES  USED 
LXi'I.rsiYELY  TEACHING  TO  A  STANDARD 
NOT  TO  A  PRICE.    Writs  for  particulars. 

no   Pacific   Airmotive  Bldg. 


Angeles  Airport, 


Calif. 


AERO  DIGEST  LEADS  THE  FIELD 
in  FLYING  SCHOOL  ADVERTISING 


Depend  on  the  schools  represented 
in  this  issue  to  give  you  the  best  in 
training.  We  shall  be  pleased  to 
send  you  the  addresses  of  conven- 
iently located  schools  and  to  see  that 
you  receive  their  literature.  Write 
the  Information  Clerk. 


—FLYING  BOAT- 
FLIGHT  INSTRUCTION, 
$5.00  PER  LESSON 
SOLO  FLYING 

SPECIAL  CHARTER  FLIGHTS 
RARITAN  FLYING  SERVICE 

Keyport,  N.  J. 


BE  an 
Airplane  Mechanic 

Complete  ground  instruction  under 
Government  licensed  experts.  4-6 
month  course  depending  on  how 
fast  student  completes  required 
work.  Theory  and  practical  shop 
work  on  latest  planes  and  engines 
including  Wright  Whirlwind.  Build 
complete  ships.  Valuable  foundation 
for  well-paid  positions — flying  and 
ground.  Day  or  evening.  Easy 
terms.  Approved  by  State  of  Penn- 
sylvania. Address:  2001  W.  Al- 
legheny Ave.,  Philadelphia,  Pa. 

WM.  PENN 
AIRCRAFT  SCHOOL 
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BUYERS'  DIRECTORY 


$9.00  per  inch. 


Payable  in  advance. 


IDENTIFICATION  WRISTLETS 


Made  in  Sterling  Silver  $2.50  Each 
Gold-Filled  $5.00  Each 
Engraving  2c  Per  Letter 
Emblems  for  Flying  Schools  and  Clubs 
ALL  SORTS        MEDALS       ALL  SPORTS 

JOHNSON  CO. 

352  W.  13th  St.  "Wing  Building"  New  York 
Write  for  Catalog  "E" 


FOR  SALE 


Warner  Fleet;  225  hours  flying  time; 
Heywood  Starter;  just  relicensed;  ex- 
cellent condition;  price  $2,000. 

Apply  to  DONALD  MacALISTER 
333  Van  Houten  St.  Paterson,  N.  J. 


Phenix  Clear  Nitrate  Dope* 


50  oal.  barrels 
30  gal.  barrels 
gal.  boxed 


—  $1.25  per 

—  $1.50  per 

Pigmented  —  $2.20  per  gal.  In  5  gal.  boxed  earn 
Yellow,  Blue.  Maroon.  Green.  Cream.  Khaki.  Aluminum. 
Blacs,  White.  Immediate  shipments,  fresh,  high  grade. 
PHENIX  AIRCRAFT  PRODUCTS  CO. 
Williamsville.  N.  Y. 


DR.  MAX  M.  MUNK 

Consulting  Aeronautical  Engineer 
1734  Eye  St.  N.W. 
Washington,  D.  C. 
Structural  and  Aerodynamical 
Experiments  and  Analyses 


8HLECTED  CLEAR  AERO 

SPRUCE 

FOB  QUICK  SHIPMENT  FROM  CHICAGO 
ROUGH   OR   FINISHED   TO  EXACT 
SIZE  FOR  YOUR  PLANE  OR  GLIDER. 
Lowest  Wholesale  Prices 

PIKE-DIAL  LUMBER  CO. 

Phone  Canal  0049     CHICAGO      2251  So.  Loomls  St. 


LIBERTY  12 

MOTORS  —  PARTS 

For  Export  and  Domestic  Use 
THE  VIM  ALERT  COMPANY,  LTD. 
135  Garfield  Ave.  Jersey  City,  N.  1 


SCINTILLA  MAGNETOS 


\LF  THE  0R1GI 
ilane    magnetos,  such 


U.  S.  MAGNETO  CO. 

806   W.   Washington   Blvd.,   Chicago.  Illinois 


AERONAUTICA 

The  monthly  International  Illustrated  Revie* 
Official  publication  of  the  pilots  of  Italy 
The  richest  and  largest  aeronautical  publication.  Every 


Specimen:  10  Llres 


CYCLOMOTOR 


Government  calibratlo 
R.P.iL  Lightest  two  cy] 
on    the   market.  Weigh 


$327.50  F.O.B.  Los  An 
geles,  less  propeller.  Cai 
furnish   desired  nropelle; 


Quantity  priees 


CYCLOPLANE  CO.,  Ltd. 


If  you  can't  find  it  advertised  on  this, 
or  other  pages  of  AERO  DIGEST, 

MAY  WE  HELP  YOU 
LOCATE  IT? 

Write   the    Information  Clerk 


Series  ONE,  165  H.P.,  7  Cyl. 

Continental  Engine 
$800.00 

Guaranteed   Perfect  Condition 
Used  less  than  100  Hours 
OX5  Robins  can  be  licensed 
with  this  motor. 
AMERICAN  EAGLE-LINCOLN 
AIRCRAFT  CORP. 

KANSAS  CITY,  KANSAS 


For  Sale  —  Used  Airplanes 


Write  or  Wire  for  Price  List 

Curtiss  -  Wright  Flying  Service 


WARNER  POWERED  WACO 

MODEL  "F" 
Looks  Like  New — A  Bargain  for  Quick  Sale 

WARNER  POWERED 
TRAVEL  AIR  LIGHT  SPORT 

One   Month  Old— Priced  to  Sell 
WARNER  AIRCRAFT  CORPORATION 
DETROIT,  MICHIGAN 


SPECIAL  THIS  MONTH  ONLY 
AIRPLANE  PROPELLERS 

Leblona-90  ) 

Gypsy-90  >•  SI0.00 

Warner-85  \ 

Szekely  25.00 

OX5  with  all  metal  spinner    $50.00 


OX5  with  spinner  for  BIB.D  ship. 
Challengers-Hisso-Whirlwinds   


STONE  PROPELLER  COMPANY 

"Supreme  Propellers" 
WICHITA,  KANSAS 


CONSULTING  ENGINEERS 

PERFORMANCE  CALCULATIONS,  STRESS 
ANALYSES,  DESIGNING  AND  RESEARCH 
Wind  tunnel  models  in  wood  or  metal;  scale  and 
working  models  developed.  Facilities  r  ■  -.  r  ronjtruciion 
and  machine  work.  Experts  in  welding  aluminum  and 
duralumin.  20  years  technical  and  practical  experience. 

SELLEY  MFG.  CO.,  INC. 

1377   D.   Gates  Ave.  Brooklyn.   N.  Y. 


N.  A.  C.  A.  COWLINGS 
WHEEL  PANTS 
SPEED  RINGS 

HILL  AIRCRAFT  STREAMLINERS  CO. 
18-822  Reedy  St.  Cincinnati,  Ohi, 


ARRIGO  BALBONI 
AIRPLANE  SUPPLIES 


HlBSO'S.     OX5  S, 

JO  H.P.  motor 
CHEAP.  I  hai 
If  It  Is  anythii 
I  HAVE  IT. 

1543-45  Rli 


time  airplanes 
■  DIBT 

Calif. 


CRAWFORD  AIRPLANE  SUPPLY  CO.,  Venice,  Calif. 

AIRPLANE  BARGAINS! 

1.  WACO  "F,"  like  new   $2,850 

2.  WACO   10.  0X5;  factory  rebuih  h 

3.  WACO   10,  excellent  condition    700 

4.  STINSON     Jr.      225     7-nl.  n.-uli  ,r. 
finished,   beautiful   condition.     A   real  per- 

5.  aeronca 3e8S 

NORTHERN  AIRWAYS,  INC. 

WAUSAU.  WISCONSIN 

BARGAINS  !  !  ! 

$100,000  worth  new  and  used  Licensed  Air- 
planes, Motors,  Parachutes,  Wood  and  Steel 
Propellers;  Parts  for  J-S,  Wasp,  Kinner,  Velie, 
Cirrus,  Siemens  Motors  at  tremendous  dis- 
counts.  Write   for   our   free   monthly  bulletin 

AERO  BROKERAGE  SERVICE  CO. 

Los  Angeles  Airport  Inglewood,  Calif. 
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CLASSIFIED  ADVERTISEMENTS 

Rates:  10c  per  word;  $2.50  minimum;  payable  in  advance.   Forms  close  24th  of  month  preceding. 


USED  PLANES  AND  MOTORS 

STINSON,  JR.,  Lycoming  motor  and  ship  in  fine 
condition.  14  months  old.  275  hours.  A  great  bar- 
gain at  $3150.  L.  S.  King,  1427  Hubbard  Ave., 
Detroit,  Michigan. 


FOR  SALE:  American  Eagle  OXX6,  1928  biplane. 
Total  hours,  87.  Motor  25  hours  since  major  over- 
haul. Never  cracked,  Commercial  license.  $890. 
Fred  Meyers,  430  Huntington  Turnpike,  Bridgeport, 


CHALLENGER-ROBIN,  licensed,  excellent  con- 
dition, $2500  S-place  Faircbild,  JS  motor,  recovered, 
complete  instruments,  $2500.  OX  Challenger,  recov- 
ered, rebuilt,  $850.  No  crack  up.  Pat  Brooke  Air- 
craft, Penn-Harris  Airport,  Box  617,  Harrisburg, 


EAGLEROCK— OX5,  equipped  with  latest  type 
pressure  oiling  Miller  valve  action.  Ship  has  never 
been  cracked;  always  been  hangared,  privately 
owned,  and  in  excellent  condition.  Priced  to  sell. 
K.  G.  Baker,  2241  Lowell  Ave.,  Louisville,  Ken- 


FOR  SALE— BARGAIN:  J5  Stearman  in  splendid 
condition.  Licensed  last  December,  N  C  5696. 
Full  instrument  panel.  Adjustable  steel  propeller; 
brakes.  Always  kept  in  hangar.  $2,000.  Can  be 
seen  at  Curtiss  Wright  Airport,  Caldwell,  N.  J. 
Enquire  for  Mr.  Galloway's  ship. 


FOR  SALE:  OX5  Swallow  biplane,  never  cracked, 
with  NC  number.  Motor  just  overhauled.  Will 
teach  purchasers  to  fly.  Price,  $1,000.  Wm.  Kling- 
enberg,  Jr.,  212  Dundee  Ave.,  Barrington,  III. 


FOR  SALE:  OXX6  Travel  Air,  relicensed  this 
month.  Cheap  if  taken  at  once.  $750  takes  it. 
Illinois  Flying  Company,  Sterling,  Illinois. 


NEW  DRIGGS  SKYLARK.  Gypsy  powered,  de- 
livered from  factory  July  this  year.  Two-place, 
duals,  air  wheels,  instruments  both  cockpits,  sell 
reasonab'e  or  trade  for  three-place.  Jack  Spencer, 
Jonesville,  Mich. 


THREE-PLACE  COMMAND  AIRE  with  Hisso 
motor,  practically  new;  cash  price,  $1200.  Will 
trade  for  used  cars.  Address  Boyer  Auto  Service, 
Sikeston, 


OX5  STANDARD  just  refinished  in  excellent  con- 
dition. Will  deliver  within  500  miles.  Take  light 
car  in  trade.  Heath  Super  Parasol.  Flies  well. 
Sell  or  trade  for  three-place  plane.  Phone  65120. 
Erie  City  Airport,  2102  Poplar  St.,  Erie,  Penna. 


ONE  PITCAIRN  SPECIAL  P-A2  Racer,  C6  mo- 
tor, cost  $25,000  new.  Licensed,  never  cracked; 
cash  $1809.  30  motors,  OX5,  2  K-6,  2  C-6,  over- 
hauled, $75  each  or  sell  all  equipment. 
638  Kimball  St.,  Philadelphia,  Penna. 


GREAT  LAKES  Sport  Trainer,  1930,  with  Amer- 
ican Cirrus  Mark  III  motor.  Ship  and  motor  like 
new.  Always  hangared.  Compass,  clock,  airwheels, 
booster;  special  paint;  just  the  ship  for  sportsman 
or  flying  school.  110  hours;  just  overhauled. 
Licensed  until  May,  1932.  NC  of  course.  $1490, 
cash.  C.  M.  Nash.  144  Volusia  Ave..  Daytona 
Beach,  Florida. 


6-place  J-6-303  Stinson,  $3275.  10-place  tri-motored 
Bach,  $3375.  7-place  metal  monoplane,  wasp  motor, 
only  135  hours,  $2150.  All  N.C.  licensed  and  in 
excellent  condition.  Consider  trades  or  terms. 
Rankin  Airport,  Portland,  Oregon. 


WACO  TEN,  licensed,  good  condition,  OX-S,  just 
overhauled.  Must  sell.  $600.  Free  instruction- 
Air  Activities  Airport.  West  Chicago,  Illinois. 


TWO  and  Three-place  licensed  biplanes  and  mono- 
planes, good  condition,  $500  to  $900.  Mr.  West, 
Holmes  Airport,  Jackson  Heights,  New  York. 


WACO,  OX,  licensed,  in  splendid  condition,  never 
cracked,  always  hangared,  with  many  extras,  spare 
motor.  $1,000.  Martin  P.  Devereaux,  2288  Mott 
Ave.,  Far  Rockaway.  N.  Y.   Phone  3333. 


MONOSPORT,  like  new,  Wamer  motor,  Townend 
ring,  Heywood  starter,  steel  prop,  brakes,  compass, 
air  speed  and  lights.  Licensed  until  August,  1932. 
$1700.  Edward  Wingerter,  1381  Alina  St.,  Elizabeth. 
New  Jersey. 


._  Bennett  Airport,  Binghamton,  N. 
communicate  C.  I.  Preston,  4038  75th  St., 
Bauman,  Jackson  Heights,  N.  Y.  C. 


FOR  SALE:  3-place  Kinner  Eagle  with  75  hours 
since  new  motor.  Motor  and  ship  in  perfect  flying 
condition.  Bargain  at  $1200.  Write  Moritz  &  Sons, 
Tipton,  Kansas. 


GREAT  LAKES  TRAINER:  American  Cirrus, 
privately  owned  and  always  kept  in  hangar.  Never 
cracked.  Motor  recently  overhauled  and  inspected; 
245  hours,  $1,200.  W.  F.  Hurtgen,  328  Pearl  St., 
LaCrosse,  Wi: 


FOR  SALE:  OX5  Waco  90,  like  new,  kept  in 
hangar,  licensed.  Cheap  for  cash  or  will  take 
used  Monocoupe  in  trade.  Fred  Mohr.  Riceville, 


FOR  SALE:  3-place  Stearman  OXS  Swallow 
biplane  in  good  shape.  Price  $450.  Will  take 
late  model  car  part  payment.  Earl  Sark,  1215 
Center  St.,   Elkhart,  Indiana. 

OXX6  CHALLENGER  C-2,  in  first  class  shape. 
Sell  cheap  for  cash.  Will  deliver  anywhere  for 
expense  of  gas.  Murry,  223  Schuyler  Ave.,  New- 
ark, N.  J. 

OXS  Waco  10,  very  good  condition.  Hangared  al- 


OX5  STANDARD,  Jl,  new  prop;  motor  just  over- 
hauled; four  hours  since  complete  overhaul.  Sell 
for  $275.  F.  Leach,  107  Lake  Avenue,  Middletown, 
N.  Y. 


CESSNA,  like  brand  new,  four  place.  Warner 
Scarab  engine.  Total  time,  65  hours.  Wonderful 
shape  and  performance,  $2250.  Demonstrate  any- 
where 100  miles  New  York.  Anthony  Hanzlik, 
405  Webster  Ave.,  Long  Island  City,  New  York. 


LAMBERT  CAVALIER,  NC  license,  perfect  con- 
dition, special  instruments,  metal  prop.  Townend 
ring,  airwheels,  heater,  an  exceptional  buy  at 
$1450  cash.  C.  F.  Willams,  Security  Bldg.,  Miami, 
Oklahoma. 


WRIGHT  JS  CA  has  had  230  hours  since  new. 
Is  now  in  excellent  shape  with  a  brand  new 
Standard  steel  prop.  $1200  for  quick  sale.  David 
Browne,  81  North  Avenue,  Owego,  N.  Y. 

FOR  SALE:  Three-place  Travelair  biplane, 
Millerized  OXS,  all  excellent  condition,  not  licensed 
but  can  be,  very  reasonable.  Write  H.  H.  Brind- 
ley,  Peabody,  Kansas. 


CURTISS  SEAGULL  flying  boat,  four-place,  li- 
censed and  in  excellent  condition;  price,  $2200.  Two 
J5  five-place  Ireland  Amphibions,  prices  $3,000  and 
$3500  each.  Also  five-place  Wasp  powered  cabin 
Ireland  Amphibion,  like  new  throughout,  120  hours 
on  motor:  price  $7500.  Curtiss  Air  Station,  Atlan- 
tic City,  N.  J. 


FOR  SALE:  JS  Stinson,  Jr,  night  flying  equip- 
ment, beautiful  paint  job,  extra  instruments,  per- 
fect condition,  licensed  to  April  1932.  Price,  $3,000. 
Ship  must  be  seen  to  be  appreciated.  James  Ryan, 
25  Devon  Road,  Rochester,  New  York. 


OX5  STANDARD  good  condition,  new  paint,  new 
tires,  dual  controls,  motor  overhauled,  guaranteed 
to  turn  1500  on  ground.  Flyaway,  $495.  Write  Joe 
Standefer,  525  Fairview,  Baxter  Springs,  Kansas. 


last  Sep- 


HISSO  EAGLEROCKS,  62  hours, 
terrber,  $1200;  one,  175  hours  Al 
Both  approved  for  JS  motors.  Ryan  monoplane, 
wi-.-gs  recovered,  JS  motor,  never  cracked,  $2200. 
E.  Buckler,  105  Dwight  Street,  Springfield.  Mass. 


CHALLENGER  ROBIN,  $1350.  Licensed  and  fly- 
ing every  day,  dual  controls,  booster  magneto, 
steel  propeller,  brakes,  etc.  Jack  Newland,  900 
South  Eighth  St.  Waco.  Texas. 


MILLFRIZED  OX5  Curtiss-Robin;  ship  and  motor 
in  excellent  condition.  Motor  overhauled  recently. 
NC  licensed,  price  $875.  Albert  Coutu,  Municipal 
Airport,  Buffalo,  New  York. 


SACRIFICE  SALE:  Fairchild  FC  2W2.  Wasp 
-notor  completely  overhauled.  Fully  equipped  in- 
cluding night  flying.  George  Young,  1600  Center 
Ave.,  Bay  City,  Michigan. 


AMERICAN  EAGLE,  $400.  3-place  OX-S  biplane, 
1928,  unlicensed;  ship  in  excellent  flying  condition; 
will  demonstrate  for  buyer.  R.  Komarek.  62  Mar- 
shall Ave.,  Little  Ferry,  New  Jersey. 


MONOCOUPE,  approximately  225  hours  since  new. 
Good  condition.  Approved  tvpe  certificate.  Not 
licensed.  Velie  M-5  engine.  Oleo  shock  absorbers. 
Kept   in   hangar.     Price   $550.    I.   C.   Ely,  Beloit, 


CURTISS  ROBIN— Best  OX  in  country.  Scintilla 
Magneto,  Curtiss  Reed  propeller.  Bargain,  $1,000. 
Also  Velie  Monocoupe,  just  overhauled,  recovered, 
in  perfect  condition.  For  quick  sale,  $700,  or  will 
take  late  model  car  for  part  payment.  H.  C.  Staib, 
Baltimoro  Co.,  Bengies,  Md. 


TWO  6-place  Travel  Airs,  J6-9,  major  overt 
new  super  chargers,  excellent  condition,  $3,000  e 
A.  R.  Barker,  5402  McComas,  Dallas,  Texas. 


WHAT  AM  I  OFFERED  for  identified  OXS 
Travel  Air.  Large  wheels  and  tires.  Flies  fine. 
No  crack  ups.  Donald  H.  Pond,  Hunter,  New  York. 

J-l  STANDARD  Clipwing,  with  OX.  75  hours  since 
overhaul.  Newly  covered  lower  wings.  $150.  1931 
American  Propeller  in  factory  crate,  $30.  Trade 
for  car  or  sell  any  part  of  ship.  Howard  I—  Mabie, 

Green,  Kansas. 

SWALLOW,  3-place  OX-5.  Completely  overhauled; 
relicensed.  Excellent  condition.  Buyer  can  have 
passenger  field,  set  of  students.  Will  give  free 
instruction.  Sacrifice  at  $700.  A.  L.  Spensley,  944 
East  43rd  Street,  Brooklyn,  N.  Y. 

FOR  SALE:  Five-place  New  Standard  Whirlwind 
powered  airplane.  W.  C.  Brooks,  3448— 70th  Street, 
Jackson  Heights,  Long  Island. 

REAL  BUY:  2-place  Davis  monoplane,  LeBlond 
65,  new  prop,  180  hours,  motor  overhauled.  Neat 
job,  economically  ideal  for  building  up  time,  $700. 
Hope  Garage,  Hope,  Minnesota. 


WACO  9:  Perfect  OXS,  newly  covered,  orange 
an']  black.  Many  extras  including  air  wheels. 
NC  license.  $800  cash.  Bill  Reiber,  1273  Robert 
St.,   Hillside,   New  Jersey. 


HELP  WANTED 


OPPORTUNITY  IN  SOUTH  AMERICA:  Nucleus 
of  an  organization  consisting  of  veteran  pro- 
fessional pilots,  airplane  designers  and  mechanics 
will  sail  for  the  most  important  and  peaceful 
country  of  South  America  on  or  about  October 
15th.  This  organization  has  all  the  necessary 
contacts,  equipment  and  personnel  to  operate  flying 
schools,  scheduled  air  services  and  build  planes  of 
their  own  design.  A  young  man  with  ten  thou- 
sand dollars  and  a  desire  to  make  aviation  his 
life's  occupation  may  join  this  organization.  Do 
not  answer  this  unless  you  are  serious  minded, 
willing  to  leave  the  country  and  take  active  part 
development    and    expansion    of   this  project. 


AERO  DIGEST,  Box  1202. 


INVENTOR'S  UNIVERSAL  EDUCATOR.  Con- 
tains 900  mechanical  movements;  50  perpetual 
motions;  instruction  on  procuring  and  selling 
patents  and  selecting  an  attorney,  etc.  Suggests 
new  ideas.  Price  $1.00  postpaid  in  U.  S.  A. 
Address  Dietench  Co.,  602-C.  Ouray  Building, 
Washingto  ~ 
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POSITIONS  WANTED 


GIRL  PILOT:  Eighteen  in  January,  «l  now 
solo,  private  license,  wishes  any  type  job,  flyim 
wing-walking,  parachute  jumping.  Salary:  a 
hours  and  $10  per  week.  Free  to  travel.  Barbai 
Poole,  c/o  Mrs.  A.  Sabin,  297  East  10th  Stree 
New  York.  N.  Y. 

TRANSPORT  PILOT  desires  position.  Experience 
on  open  and  closed  ships  including  Fords.  Have 
done  instructing.  Will  work  for  small  salary. 
AERO  DIGEST,  Box  1200. 


NEW,  REBUILT  and  used  Curtiss  OXS.  OXX8 
<  and  Hisso  engines.  Send  lor  descriptive  list  and 
/  prices.  Heckman  Machine  Works.  402*  W.  Lake 

Street.  Chicago.  Illinois. 

CURTISS  MOTORS:  We  have  cut  the  price  of 
our  0X5  and  OXX6  motors  from  $175  to  $95 
each.  We  have  only  a  few  left  and  are  going 
to  move  them  quickly.  These  motors  are  rebuilt 
Uke  new  and  we  have  used  hundreds  for  marine 
motors  for  boats.  Will  send  full  information  to 
interested  parties.  Grant  Marine  Motor  Co., 
827  Whittier  Blvd.,  Detroit,  Michigan. 


CURTISS    TRAINED    MECHANIC,    21,    desires      Patrick,  Corry  Field,  Pensacola,  Florida, 
responsible    connection    with    airport,    factory  or 
private   party.     First   class   references.  Edward 
Snyder,  4550  N.  Central  Park,  Chicago. 


PRIVATE  PILOT — flying  1  year,  age  24.  Neat 
appearance,  good  education.  5  years  salesman. 
Want  position  offering  experience  and  future. 
Dave  Houghton,   Box  876,   Stamford,  Conn. 

YOUNG  MAN,  20.  trained  in  airplane  and  en- 
gines, wishes  employment  as  mechanic's  helper  or 
field  work.  Will  go  anywhere.  1  year  experience 
(own  tools).  Best  references.  Sal  Turano,  1227 
Greene  Ave.,  Brooklyn,  N.  Y. 


PILOT,  220  hours  certified  time,  100  hours  experi- 
ence in  high  altitudes.  Unlicensed;  wishes  any  type 
of  flying  position  to  secure  transport.  Wayne  B. 
Slack,  Whitesville,  New  York. 

LICENSED  PILOT  AND  MECHANIC.  3,000 
hours,  line,  night  flying,  student  instruction,  test 
work,  acrobatic  flying.  Have  flown  in  Mexico. 
Sales  experience.  Good  record  backed  by  good 
references.  Will  go  anywhere.  AERO  DIGEST. 
Box  1194. 

AERIAL  PHOTOGRAPHER,  old  timer,  850  hours 
in  the  air  on  photographic  work,  now  with  leading 
organization  in  U.  S.  Wishes  connection  with  well 
established  concern.  Exceptionally  good  references. 
AERO  DIGEST,  Box  1180. 


EXPERIENCED  PERFORMER:  26  years  old;  will 
work  for  living  expenses  and  what  is  offered.  Can 
go  anywhere  at  once.  Excellent  references.  Erwin 
Mathews,  Crystal  Falls,  Michigan. 


LICENSED  A  &  E  MECHANIC:  Inactive  one 
year*  Two  weeks  free  service  then  name  your 
terms.  Prefer  flying  instruction.  Go  anywhere. 
Do  anything.  AERO  DIGEST,  Box  1203. 

TRANSPORT  PILOT:  Open  and  cabin  ratings.  4 
years'  experience  barnstorming,  instructing.  Will 
fly  anywhere.  Also  have  Flying  Circus  proposi- 
tion of  proven  success  for  operator  with  three 
ships.    Write— Pilot,    1051    Given   St.,  Frankfort, 


YOUNG  MAN:  21,  72  hours  solo;  eligible  for 
limited  commercial  license;  3  years  mechanics 
experience;  wants  pilot  or  mechanic  job  with 
chance  for  advancement.  Go  anywhere.  Frank 
Buss,  Norwood,  Colorado. 


DESIRE  POSITION  offering  advancement  in  sales 
end  of  industry.  Holder  of  the  following  licenses: 
Transport,  Mechanics,  F_A.I.,  N.A-A.  High  school 
education;  graduate  of  A.S.A.,  A.S.A.N,  and  the 
R.F.C.  Excellent  references.  103  Elizabeth  Street, 
Battle   Creek,  Michigan. 


GIRL,  single,  2V2  years  college,  experienced 
stenographer  and  social  worker.  Wishes  position 
with  salary  and  opportunity  to  learn  to  fly.  AERO 
DIGEST,  Box  1204. 


L.    C.    PILOT,   naval   aviator,    college  educated. 
Flown    twenty    types    including    bi-motored;  no 
k-ups.    Fly    anywhere    for    expenses,  small 


AERONAUTICAL  ENGINEER,  Massachusetts 
Tech  graduate,  some  experience,  knowledge  of 
foreign  construction,  speaks  French,  Gemum, 
single,  age  22,  will  go  anywhei  "    ^  ' 

Box  1203. 


AERO  DIGEST, 


GIRL  'CHUTE  JUMPER: 
sires  position  with  anyone  who  can  furnish  ex- 
hibition and  emergency  chutes.  Go  anywhere. 
Bernice  Stone,  Chili  Road,  Coldwater,  N.  Y. 


L  C  PILOT,  1A,  1C  ratings,  barnstorming  and 
instruction  experience,  desires  connection.  150 
hours  in  open  and  closed  types.  Will  accept 
responsible  position  anywhere;  references.  Felix 
Butler,  P.  O.   Box   172,   Gallup,   New  Mexico. 

TRANSPORT  PILOT  with  new  Franklin  airplane, 

2  place,  open,  aircooled;  wants  proposition.  Stu- 
dent instruction  or  advertising  preferred.  Address 
Findley  Wilson,  Franklin  Airport,  Franklin,  Penna. 

LICENSED  AIRPLANE  ENGINE  Mechanic,  31, 
assemble  new  motors  for  manufacturer;  represent 
service  man  at  airports.  Box  41,  522  E.  78th  St., 
New  York  City. 


GRADUATE  MECHANICAL  ENGINEER  and 
Transport  Pilot,  24,  married.  Graduate  of  Air 
Corps  Flying  School,  has  700  hours  and  engineering 
experience.  Desires  connection  that  will  lead  to 
future  advancement  and  responsibilities.  Excellent 
references.  Now  employed.  Write  Pilot,  care  of 
M.  Cahoon,  701  Pine,  San  Francisco,  Calif. 


HERE'S  HOW 

CLASSIFIED  ADVERTISING  IN 
AERO  DIGEST 

PAYS 

Aeromarine 

KLEMM  CORPORATION 

Keyport,  New  Jersey 

Aero  Digest 

220  West  42nd  Street 

New  York,  N.  Y. 

Gentlemen: 

You  will  probably  be  inter- 
ested in  learning  that  even 
under  these  depressed  con- 
ditions, advertising  in  your 
periodical  pays. 

We  put  a  blind  advertis- 
ement in  the  May  issue  of 
Aero  Digest,  advertising 
Salmson  Ad9,  40  H.P.  motors. 
It  cost  us  $3.90.     To  date 
we  have  received  seventeen 
(17)  replies,  and  as  a  re- 
sult sold  two  used  motors 
and  one  propeller,  totalling 
|775. 

Very  truly  yours, 
(Signed) 
PGZ/KF        Paul  G.  Zimmermann 


GRADUATE  AVIATION  INSTITUTE  U.S.A., 
27  years  of  age,  good  education,  married.  Desires 
good  aviation  connection.  Best  references.  J.  D. 
Gibson,  2340  E.  Houston  St.,  San  Antonio,  Texas. 


TRANSPORT  PILOT:  open  and  closed  ratings; 
co-pilot  time  on  tri-motor,  approved  school.  Single, 
age  24.  Salary  secondary.  T.  C.  Ellis,  76  Dunklee 
St.,  Concord,  New  Hampshire. 

ROOSEVELT  TRAINED  airplane  and  engine  me- 
chanic wishes  starting  position  in  industry,  either 
factory  or  airport.  Salary  no  object.  Would  work 
for  flight  training  and  living  expenses.  D. 
Schwartz,  1117  Westchester  Ave.,  Bronx,  New 
York. 


FOR  SALE:  New  inverted  in-line  Argus  engine, 
four  cylinder,  air  cooled,  80  H.P.,  1930  model  ASS. 
The  foremost  European  light  engine.  Brand  new 
in  crate,  $750.  Menasco  Motors,  Inc.,  6718 
McKinley  Avenue,  Los  Angeles,  California. 


FOR  SALE:  Heath  Henderson  motor,  deep 
crank  case,  tachometer  drive,  oil  temperature 
and  pressure  gauges;  used  5  hours;  in  Al  con- 
dition, $150.  1  SB  propeller  and  hub,  $15.  20  x  4 
wheel  tires  and  tubes,  pait,  $24.  Leo  Allinger, 
Summit  Beach  Park,  Akron,  Ohio. 


NEW  TACHOMETERS,  altimeters  $7.50  each. 
Booster,  Scintilla  and  other  magnetos  from  $15 
to  $50.  26x4  wheels  $2.50.  30x5  and  32x6  $6  each. 
Bendix  wheels  with  brakes  sizes  between  30x5  up 
to  44x10  at  less  than  1-3  list  price.  Bendix  wheels 
without  brake  mechanism,  $15  each.  Spruce, 
Haskalite  plywood,  supplies  of  all  kinds  at  core 
than  50%  off.  Crawlord  Airplane  Supply  Co., 
Venice,  California. 


BARGAINS  IN  motors,  propellers,  hubs  for  light- 
planes,  ice-boats,  snow-sleds.  Harleys,  Indians, 
Anzanis,  Fords,  Chevrolets.  Propellers,  $5  to  $18. 
Hubs,  $5.  Guaranteed  Flying  Flivvers,  $159  up, 
flyaway.  Blueprints  and  instructions,  $5.  Circulars, 
10c  Storms  Aviation  Co.,  Spartanburg,  South 
Carolina. 

ALL  PARTS  for  American  Eagles — low  prices. 
Rebuilt  Millerized  0X5,  $125.  Used  radials,  Irvin 
chute.  First  $500  buys  good  licenseable  Waco  10 
now  flying  and  worth  double;  others.  Miller  Fly- 
ing Service,  Fiagtown,  New  Jersey. 


JUST  PLANE  PHOTOS:  Ten  for  $1.  Autogiro, 
Ford,  Sikorsky,  Boeing,  Corsair,  Great  Lakes, 
Waco;  a  1  makes.  How  to  get  hundred  for  $1.  John 
Stiles,  Stoughton,  Mass. 

BOSCH  BOOSTERS,  new,  complete,  $11.75.  Aris- 
tocrat wings,  new,  Arrowsport  lower,  $150.  Stand- 
ard steel  propellers  for  J5  Stearman,  $150;  for 
Warner,  $175,  both  new.  650-10  semi-low  wheels 
with  U.  S.  Tires  and  tubes,  all  new,  fresh  stock, 
$75  per  pair.  Grade  A  Flightex,  27c  yard.  Com- 
mercial tape  2-in„  lV2c  yard.  Air  Transport  Equip- 
ment, Garden  City,  N.  Y. 


30  x  5  BENDIX  WHEELS  used  29  hours  with 
brakes.  Al  shape.  32  x  6  Bendix  Wheels  used  12 
hours  with  brakes,  Al  shape.  150  H.P.  Wright 
Hisso  (army  motor)  just  like  new.  C.  Descomb, 
Box   697,   Hartford,  Conn. 

TRAVELAIR  wings,  tail  units,  fuselage.  Avian 
wings.  Primary  gliders.  Miniature  racing  car. 
Slightly  damaged  Eaglerock.  Unfinished  planes. 
Parts.    Raithel,  7  Osgood  St.,  Greenfield,  Mass. 


FOR  SALE:  Heath  pontoons,  $69;  Pietenpol,  $189; 
Aeronca  without  motor,  cheap,  as  is.  Wheels  20x2, 
also  20x4,  cheap.  Henderson  propellers,  new  $7.95. 
List  for  stamp.    Lackey,   1143  Cherry,  Pottstown, 


Pennsylv 


FOR  SALE:  Wright  J-5  B  engine,  complete  with 
Eclipse  booster  starter,  major  overhauled  and  run 
in;  total  time,  287  hours.  First  $600  takes  it. 
S.  B.  Steers,  211  Westmoreland  Avenue,  Lansing, 
Michigan. 


FAIRCHILD  71-WASP  —  Landing  lights,  flares, 
turn  and  bank,  rate  of  climb,  motor  recently  over- 
hauled, $3,000.  Fleet-Kinner  K-5.  Steel  propeller, 
duals,  plane  and  motor  recently  overhauled,  $1,400. 
Monocoupe-Velie  M5,  motor  time  since  overhaul  110 
hours,  ship  time  410  hours,  $750.  Bolte-LeBlond  60, 
fast  low  wing  job.  one  place,  total  time  150  hours, 
$675.  Standard  Steel  Propeller  for  Series  C  Wasp 
$22S.  Cirrus.  British  model  motor,  total  time  25 
hours,  now  in  experimental  Bolte,  motor,  propeller, 
wheels,  instruments  alone  are  worth  price  asked, 
$575.  Kinner  K5  motor,  almost  new,  less  than 
20  hours,  $450.  Ships  in  first  class  condition,  ready 
to  fly  away.  Yellow  Cab  Airways,  Inc., 
Des  Moines,  Iowa. 


FOR  SALE:  Any  part  for  Travel  Ah-  type  2000. 
Al  condition.  OX5  motors,  etc.  Priced  right.  Roger 
1218  Jones  Street,  Ft.  Wayne,  Indiana. 
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MISCELLANEOUS 


TRADE— Packard  1930  sport  roadster.  Like  new 
original  cost  $2700.  For  licensed  open  plane;  air 
cooled  motor  preferred.  Charles  Tuberdyck,  15444 
Birwood  Ave.,  Detroit,  Michigan. 


SEND  NAME  and  address  for  free  bundle  of 
Balsa  and  price  list.  Aero  Shop,  3050  Hurlbut 
Avenue,  Detroit,  Michigan. 


-cooled  motor 


AIRPLANE — Licensed  ship  with 
in  exchange  for  Buick  Six  1930  two-door  sedan. 
Address  Norman  W.  Bliss,  Box  546,  Albuquerque, 
New  Mexico. 


USED  SPORT  &  LIGHT  PLANES 


CURTISS-WRIGHT  JUNIOR,  35  hours  flying 
time,  financial  reason  for  selling.  $1100,  cash. 
Perfect  condition.  L.  R.  Willits,  21  N.  Vermont 
Ave.,   Atlantic   City,    N.  J. 


FOR  SALE:  AEROMARINE  KLEMM  Mono- 
plane with  LeBlond  60  hp  motor.  Good  perform- 
ance. Located  at  Red  Bank  Airport,  Red  Bank, 
New  Jersey,  Will  gladly  demonstrate.  Price  $750. 
Reynolds,  Allenhurst,  New  Jersey. 


FOR  SALE:  Heath  Parasol,  .  $150.  Two  throw 
crank  shaft  for  Lawrance,  $38.  Propellers,  $5  to 
$25.  Propeller  hubs  for  all  engines  cheap.  Law- 
rance parts  reasonable.  Circular,  10c.  Bennett  Air- 
craft Co.,  Bridgewater,  North  Carolina. 


TUBBS  "Little  Major"  Sportsters;  all-metal  can- 
tilever monoplanes,  one  and  two-place,  open  and 
closed,  25-40  and  45-70  h.p.  Literature,  10c.  Light- 
plane  (A-d-2)  Engineering,  Whitewater,  Wisconsin. 


KINNER  ARROW  SPORT— Dual  side  by  side,  85 
hours.  Licensed.  Practically  new,  excellent  condi- 
tion. Price,  $147S.  J.  M.  Cook,  225  South  Catherine, 
La  Grange,  Illinois. 


GREAT  LAKES  SPORT  TRAINER:  Sacrifice 
sale.  Motor  completely  overhauled;  factory  guar- 
antee. George  Young,  1600  Center  Ave.,  Bay  City, 
Michigan. 


WANTED— PLANES,  SITES,  EQUIPMENT,  ETC. 


ANTED:  Cowling  less  spinner,  motor  mount, 
-.diator  for  Travel  Air  type  3000  Hisso.  R.  S. 
ainey,  676  Strong  Ave.,  Elkhart,  Indiana. 


ANTED:  J5  Waco,  either  straight  or  taper  wing 
b,  preferably  less  motor.    Will  pay  cash,  must 
.e  bargain.    Write   or  wire.    Glen  W.  Fellows, 
1406  Union  &  Peoples  National  Bank  Bldg.,  Jack- 
son, Michigan. 


WANTED:  2  or  3  place  air-cooled  job.  must  be 
licensed  and  open  cockpit.  I  have  $900.  D.  P. 
Kelley,  Marine  City,  Mich. 


WANT  TO  PURCHASE  ship  without  motor, 
suitable  for  British  Cirrus  Mark  III.  Give  details, 
condition  and  price  in  first  letter.  K.  F.  Clardy, 
607   Division  Street,   East  Lansing,  Michigan. 

WANTED:  Fifty  brand  new  80  h.p.  LeRhone 
motors  with  spare  parts.  Quote  lowest  price  for 
spot  cash.    Crawford  Airplane  Supply  Co.,  Venice, 


WANTED:  One  left  lower  wing  section  and 
fuselage  for  Travel  Air  0X5  model  2000.  Must  be 
Al  condition.  Allentown  Flying  Club,  256  E.  Ett- 
wein  St.,  Bethlehem,  Penna. 


WRIGHT  J-5,  in  good  condition.  Must  be 
gain.  Send  complete  details,  price,  total 
D.  C.  Warren  Co.,  San  Francisco  Bay 
Alameda,  California. 


HEATH  PARASOL,  1931  model,  welded 
tion  built  by  licensed  A  &  E  mechanic.  Practically 
complete,  $35  will  finish,  less  motor.  16  x  4  disc 
wheels,  split  landing  gear,  wings  complete  less 
covering.  A  first  class  job  in  every  way.  Price 
$325,  F.  O.  B.  1131— 46th  St.,  Des  Moines,  Iowa. 


CORBEN  BABY  ACE  semi-built  kits  include  fac- 
tory welded  fuselage,  tail  group,  undercarriage, 
etc.  Blue  prints  for  both  open  and  closed  jobs, 
$S.    Folder   dime.    Corben   Sportplane   Co.,  Peru, 


WANTED:  J5  Lockheed;  prefer  original  paint  job. 
No  crackups.  Have  cash  if  reasonably  priced.  Write 
stating  full  condition  and  time  in  air.  AERO 
DIGEST,  Box  1201. 


WANTED:  A  permanent  location  in  the  south  to 
operate  commercially.  Will  consider  taking  all  or 
part  equipment.    Warren  Airways,  Warren,  Ohio. 


WANT  VELIE  MS,  LeBlond  motors,  Longwing 
Eaglerock  wings.  We  sell  and  repair  cracked-up 
ships.  Diamond  Airport,  519  West  Summit,  San 
Antonio,  Texas. 


and  chest,  bought,  sold,  exchanged,  repaired, 
all  first  letter.  Professional  parachute  jumpers  and 
balloonist  furnished  for  all 
Bros.  Balloon  &  Parachute  Co.,  Aurora.  Illinois. 
Established  1903. 


FOR  SALE:  Russell-Lobe  28-foot  silk  seat  i 
parachute.    Jumped   only    once.    Bargain    at  $200. 
Write  or  wire  Clarence  McGarvey,  Box  478,  Wink, 


HEATH 

PARASOL   and  CENTERWING 

PLANES 


CAN   NOW   BE   PURCHASED  IN 


THE  EAST 


We  also  sell  the  plans  and  kits  of 
material  to  build  your  own  plane. 


BERNARD-NELSON 
AIRCRAFT  CO. 

WYCKOFF  NEW  JERSEY 


Heath's  official  representatives  in  New  York, 
New  Jersey  and  Pennsylvania 


SERVICES 

of  Experienced  Engineers 
and  Draftsmen 

AVAILABLE 


SEVERAL  competent  aeronautical 
engineers  and  draftsmen  with 
the  highest  of  qualifications  available 
for  immediate  employment.  Recent 
experience  with  prominent  aircraft 
manufacturer  of  international  repu- 
tation. Full  knowledge  of  Army, 
Navy  and  Department  of  Commerce 
requirements.  Project  and  stress 
analysis  engineers,  weight  and  ma- 
terial engineers,  layout  and  detail 
draftsmen.  Best  of  references  as  to 
ability  and  character. 


Box  1208,  AERO  DIGEST 
220  West  42nd  Street 
New  York  City 


SEPTEMBER, 


1931 
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at  Leonard  F  L0> 

AIR  COLLEGE 

Action!  That's  what  you're  going  to  see  in  aviation  this  year — and  that's  what  Leonard  Flo 
students  are  getting  now!  Real  training  on  new  types  of  ships — all  with  modern  air- 
cooled  engines.  Here  at  the  Flo  College  you  will  find  Barling,  Arrow,  Spartan,  Bird  and 
Stinson  Airplanes,  powered  with  Warner,  Kinner,  Genet  and  Whirlwind  engines.  You'll 
get  plenty  of  flying  time — 20  to  25  hours  if  necessary  instead  of  the  usual  I  8  on  a  private 
pilot's  course — 60  to  65  when  necessary  instead  of  50  on  a  limited  commercial,  and  cor- 
responding time  for  transport  pilots.  And  with  every  flying  course  a  Pilot's  Transport 
Ground  course,  thorough  and  complete,  patterned  after  army  instruction,  taught  by 
Brooks  and  Kelly  Field  men. 

EVERY  STUDENT  RECEIVES  MONOPLANE, 
BIPLANE,  CABIN  AND  WHIRLWIND  TRAINING 

At  the  Flo  College,  you  don't  merely  get  time  on  one  type  ot 
ship.  Every  Flo  student,  even  private  pilots,  receives  training  on 
monoplanes,  biplanes,  cabin  and  Whirlwind-powered  ships.  And 
with  every  flying  course  a  Transport  ground  course  is  included. 
You'll  like  the  Flo  school  —  the  enthusiasm  and  friendliness  of 
students  and  instructors  alike.  Quickly  you'll  sense  the  feeling 
here  —  that  great  things  are  going  to  happen  for  boys  now 
training  here. 

EXTRA  ADVANTAGES  IN  DETROIT 

The  Flo  Airport  in  Dearborn  is  Just  15  minutes  by  car  to  the  heart  of  the  Detroit 
business  district.  It  is  easily  reached  by  street  car  or  bus.  Three  minutes  from 
our  field  is  the  great  Ford  plant.  Nearby  also  is  the  Ford  Airport  and  the  fac- 
tories of  Detroit  Aircraft  (manufacturers  of  Lockheeds,  Ryans  and  Eastmans), 
Stinson,  Verville,  Towle,  Stout,  Buhl,  Warner,  Continental,  Packard  and  others. 
At  the  Flo  College  you  are  in  the  center  of  a  hotbed  of  aeronautical  activity. 
The  thoughtful  student  will  consider  these  extra  advantages  and  the  splendid 
contacts  he  can  make  outside  and  beyond  his  regular  training. 

LARGE  CATALOG  FREE 

Send  the  coupon  below  at  once  for  our  large  profusely  illustrated  cata- 
log that  tells  all  about  training  facilities  at  Flo  —  tells  you  what  such 
men  as  Eddie  Rickenbacker,  Frank  Blair,  Lt.  Col.  Danforth,  Major  Thos. 
G.  Lanphier  and  others  think  of  Flo  and  Flo  training  and  the  extra  advan- 
tages here.   Special  offer  if  you  send  at  once. 

LEONARD  FLO  AIR  COLLEGE 

II  FORD  ROAD 


SEND  THIS  COUPON  NOW 
Leonard  Flo  Air  College, 
II  Ford  Road, 
Dearborn,  Michigan. 

Please  send  me  at  nnre  vour  bia  free  cata- 
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PILOTS,  PACKARD,  BELLANGA  AND 

BERRYLOID 


SHARE  ENDURANCE 
RECORD  HONORS 

SCORE  another  for  Berryloid — a  big 
factor  in  one  aeronautical  achieve- 
ment after  another.  Berryloid  Aircraft 
Finishes  are  beautiful,  easy  to  apply 
and  wear  as  well  as  they  look.  This  is 
the  reason  they  are  first  choice  of  the 
aviation  industry.  Let  our  aviation  divi- 
sion help  you  in  establishing  a  new 
finishing  system  or  improving  the  old. 
Write  or  wire  for  an  expert  to  call. 


Detroit  Michigan 


Mr.  T.  Colby, 

Berry  Brothers,  Ino. 

211  Leib, 

Detroit,  Michigan. 


You  may  not  know  It,  but  the  Bellanoa 
plane  equipped  with  a  Packard  Diesel 
engine  In  which  we  recently  established 
a  new  world's  non-refueling  endurance 
record  was  finished  with  Berryloid  and 
It  certainly  did  Its  stuff. 

The  plane  sat  on  the  beach  for  approx- 
imately 30  days  throughout  the  three 
attempts  In  rain,  wind  and  salt  air, 
and  from  all  appearances  It  Is  as  good 
as  the  day  It  came  out  of  the  shop. 


Slnoerely, 

PACKARD  MOTOR  CAR  COMPANY 


BROTHERS 

Enamels      Lacquers  |J 
WALKERVILLE,  ONTARIO 


DETROIT,  MICHIGAN 

MANUFACTURER  OF  PROGRESSIVE  AIRCRAFT  FINISHES 
MEMBER     AERONAUTICAL     CHAMBER     OF  COMMERCE 


Day 
after 
day. . . 

mile 
after 
mile 


Flying  the  mail  with  N.  A.  T. — down 
South  American  Airlines  with  Pan- 
American —  chosen  by  Boeing  and 
Curtiss -Wright  Flying  Service  for 
rocker-arm  lubrication  —  Mobil- 
grease  stands  up! 

Mobilgrease  stands  upunder  heavy 
pressures  and  high  temperatures. 
Stands  up  so  that,  in  operation,  half 
as  much  Mobilgrease  lasts  twice  as 
long  as  any  similar  lubricant. 

Mobilgrease,  like  Mobiloil  Aero 


Oils,  stands  up  because  it's  made, 
not  found.  The  stamina  of  Vacuum 
products  is  built  into  them  by  Vacu- 
um processes. 

Mobiloil  Aero  Oils  staud  up  and 
give  your  engine  the  double-range 
protection  of  easy  starting  at  low 
temperatures  and  rich  lubrication 
under  high-speed,  heavy-load  flying. 

The  full  line  of  Mobiloil  Aero  Oils 
and  Greases  are  on  sale  at  all  estab- 
lished airports. 


Mobiloil  oils  stand  up 

because  they  re  Made     not  Found 

VACUUM  OIL  COMPANY 


FOR  ROCKER-ARM  LUBRICATION   USE  MOBILGREASE 


ECLIPSE  STARTERS 

are  standard  equipment  on  all 

STINSON  PLANES 

"Powered  by  Lycoming" 

The  selection  of  an  Eclipse  Electric  Starter 
as  standard  equipment  for  Stinson  Airplanes 
is  typical  of  the  entire  aviation  industry's 
universal  acceptance  of  Eclipse  Products. 

ECLIPSE  AVIATION  CORPORATION 

East  Orange,  New  Jersey 

(Subsidiary  of  Bendix  Aviation  Corporation) 


Ur  Race  Results  Lift  of  Airfoils 

II  Laird  and  Gee  Bee  Racing  Airplanes  ■ 

Ihoen  Soaring  Contest  g  Compass  Swinging  Afloat 

Table  of  Contents  on  page  33 


Again... 
america's  speed  classic 
won  with  wasp  junior 


Pratt  &  Whitney  Engines  Gain 
a  Lap  in  Leadership  at  1931 
National  Air  Races 


Climaxing  a  series  of  performances 
brought  new  honors  to  Pratt 
&  W  hitney  at  Cleveland,  Wasp  en- 
gines swept  home  with  both  w  inner 
and  runner-up  in  the  Thompson 
Trophy  Race.  Lowell  Baylesin  his 
Wasp  Junior  -  powered  Gee  Bee 
averaged  236.239  m.p.h.— a  second 
consecutive  victory  for  the  Wasp 
Junior  in  America's  greatest  speed 
classic.  Following  him  closely  came 
J.  R.  Wedell  in  a  Wedell-Williams 
—also  equipped  with  a  Wasp 
Junior. 

Earlier  in  the  meet  Wasp  en- 
gines took  the  first  six  places  in  the 
Bendix  Cross  Country  Trophy 
Race  from  California,  led  by  Jimmy 
Doolittle  in  his  Laird  "Solution." 
He  averaged  over  223  m.p.h.  to 
Cleveland,  then  continued  on  to 
New  York  and  a  new  West-to- 
East,  Coasl-lo-(  :<>asl  record  of  II 


hrs.,  16  min..  10  sec.  Likewise,  in 
the  Women's  Eree-Kor-All  Classic. 
Wasp  power  captured  1st  and  2nd 
places.  Maude-Irving  Tait  in  a 
Wasp  Gee  Bee  Senior  Sport  led 
Mae  Haizlip  flying  a  Wasp  Junior 
Laird.  These  are  but  a  few  of  the 
outstanding  events  of  this  year's 
races  in  which  Was])  scored  signifi- 
cant triumphs. 

Speed — never  a  sufficient  goal 
in  itself — is  attained  in  Pratt  & 
Whitney  engines  by  accumulated 
refinements  in  design  and  construc- 
tion that  likewise  increase  their 
reliability  and  power.  The  bril- 
liant performances  noted  above 
are  dramatic  verification  of  the 
qualities  that  have  made  Pratt  & 
Whitney  engines  the  choice  of 
racing,  civilian,  military  pilots  and 
more  than  of  all  important 

transport  lines  on  this  continent. 


Lowell  R.  Bayles  and  the  Wasp  Junior  that 
helped  him  capture  the  Thompson  Trophy 


PRATT  $  WH ITN  EY  AIRCRAFT  CO. 

EAST  HARTFORD    .    .    .    CONNECTICUT,  U.  S.  A. 

Division  of  United  Aircraft  &  Transport  Corporation 
Manufactured  in  Canada  by  Canadian  Pratt&Whitney 
Aircraft  Co.,  Ltd.,  Longueuil,  Quebec;  in  Conti- 
nental Europe  by  Bavarian  Motor  Morks,  Munich; 
and  in  Japan  by  Nakajima  Aircraft  Works,  Tokyo. 


Wasp  I  Hornet  tngims^  -% 
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at  RYAN 

can  you  attend  a  school  * 
with  ALL  these  advantages/ 


Outstanding  Features  of 
%yan  Transport  Training 

ft.    Tri-motor  flying  time. 

2.  Blind  Flying  Course  in  Hooded  Cockpit. 

3.  Plenty  of  night  flying. 

4.  3500  miles  of  cross-country  over  moun- 
ains,  desert,  ocean  shore  and  fertile  valleys. 

5.  All  flight  instruction  in  moft  modern  air 


Lakes— holde 


6.  Extensive  five-place  cabin  ship  tt 
Ryan  Broughams  and  Fairchilds 

7.  Use  of  parachutes  for  all  flight 

8.  A  Ground  School  Course  that  is 
thoro,    exceeding  minimi 
quirements  by  more  than  200%. 

9.  Full  Government  Transport  Approval. 
10.     Present  Ryan   tuition   rates   establish  new 
low  colts  for  Government  Approved  training, 
lit!    Free    transportation    to    San  Diego — see 


All 


;ing 


features  of  winter  flying.  Train  und< 
skies  and  warm  breezes  of  this  enchai 
Benefit  by  contacts  at  San  Diego  wit) 


EVERY  PERSON  with  vision 
knows  that  aviation  is  destined  to  be 
one  of  the  greatest  of  industries  .  .  . 
its  rapid  growth  will  continually  un- 
fold innumerable  opportunities  for 
those  who  seriously  prepare  now. 

WITH  A  FOUNDATION  of  sound  Ryan 
training  you  too  can  take  your  place  in  this 
new  industry  of  opportunity. 

The  T.  C.  Ryan  Flying  School— one  of  the 
oldest  in  the  United  States — is  proud  of  its 
position  of  leadership  in  the  quality  and  com- 
pleteness of  its  courses.  Under  the  personal 
direction  of  T.  Claude  Ryan,  pioneer  and  ex- 
pert airman,  manufacturer  and  aviation  train- 
ing authority,  the  T.  C.  Ryan  Flying  School 
is  an  internationally  recognized  school. 
Why   not   give  yourself  the  best  — its  the 
wiseSt  investment — and  it  costs  no  more! 
RYAN  Graduates  enjoy  recognition  and  dis- 
tinction; many  of  the  world's  foremost  pi'ots 
received  their  start  at  this  School. 
RYAN    invites    inquiries    about  particular 
courses  by  those  seriously  interested. 


in  History 


Diego,  California 

I,  2  or  9  while  this  offer  is  in 


/%  Free  Trip  to  Sai 

Ryan  Transport  Students  enrolling  for 

effect,  will  be  allowed  free  first-class  railroad  transportation  trotn  their  home 
in  the  United  States  to  San  Diego. 

Ryan  Limited  Commercial  Students  enrolling  for  Course  },  4  or  9,  while  this 

offer  is  in  effect,  will  be  allowed  one-half  the  charge  for  first-class  railroad 

transportation  to  San  Diego. 

Fly  and  spend  the  winter  in  California— 
at  less  cotl  than  if  you  Hayed  at  borne! 

THIS  OFFER  SUBJECT  TO  CANCELLATION  WITHOUT  PREVIOUS  NOTICE. 


NjOW  IN  EFFECT 
.  ...  at  HYAN 


(1)  TRANSPORT  COURSE 
with  Ground  School ..  $2, 67 5 


(2)  TRANSPORT  COURSE 
without  Ground  School  $2,5  3  5 


(4)  LIMITED  COMMERCIAL 
without  Ground  School .  ..$645 


(7)  REFRESHER  COURSES 
Prices  on  request 


(9)  For  the  sportsman  pilot,  or 
the  Student  who  wishes  to  insure 
his  immediate  commercial  activ- 
ities after  graduation,  the  Ryan 
Flying  School  continues  its  de- 
luxe combination  offer  of  trans- 
port instruction  {same  as  Course 
I)  plus  new  1931  Great  Lakes 
plane. 

Combination 

Price,  only  $3,985 


Name    Street,  City  and  State  — 

O  CHECK  HERE  For  »  ««h.r  information  about  the  RYAN       |—|  CHECK  HERE  For  '"formation  regarding  Tran 
"Training — plus    Plane"    SS.985    Course.  1 — 1 


TT%^L7"  A   "^^T    U.  S  GOVT  APPROVED 

T.C.  XjrmJ^I    FLYING-  SCHOOL 

IN  SUNNY  SAN  DIEGO  .  CALIFORNIA 
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There  Was  Safety  to  LIFE  —  at  the  Races 

Safety  at  all  times  -  -  and,  in  emergencies,  4  lives  saved. 

In  the  Air  Derbies  from  coast  to  coast,  as  well  as  in  the  National  Air  Races  them- 
selves at  Cleveland,  increased  confidence  flew  with  the  increased  speed  and  perform- 
ance that  men  and  women  pilots  attained.  This  confidence  was  based  not  so  much  on 
the  fact  that  IRVIN  Air  Chutes  won  9  out  of  10  firsts  [as  well  as  6  seconds  and  5 
thirds]  in  the  Parachute  Exhibition  events  as  it  was  that  in  actual  service  use  these 
"Life  Preservers  of  the  Air"  had  actually  saved  over  500  lives  -  -  and  there  at  the 
Races,  added  4  more  To  the  grateful  roles  of  the  Caterpillar  Club. 

IRVING  AIR  CHUTE  CO.,  Inc. 

372  Pearl  St.,  Buffalo,  N.Y. 

West  Coast  Factory  and  Office:  1500  Flower  Street,  Glendale,  Calif.  Canadian  Factory:  Bridgeburg,  Ont. 

ID  W  I  M  AIR  CHUTES 
■  *     W  \m     "The  Life-Preserver  of  the  Air" 

"Happy  landings '',  our  motion  picture  on  standard  width  film,  showing  IRVIN  Air  Chutes  in  action,  is  available  free  of  charge  to  schools,  clubs  and 
icie  organizations  interested  in  .triation.    Semi  /or  booklet  and  particulars. 


OCTOBER, 


1931 
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AIR  TRAVEL 


A FULL  REALIZATION  of  the  potentialities  of  the 
Autogiro  to  the  general  public  and  the  aviation 
industry  can  come  only  from  actual  knowledge  of 
Autogiro  flight. 

Here  is  part  of  what  Ben  Ray  Redman  writes  in  a 
review  of  the  book  "Wings  of  Tomorrow"  in  the  J^ew 
Tor\Times,  June  28th,  193 1: 

"One  morning  last  winter,  standing  on  the  Pitcairn 
aerodrome  near  Philadelphia,  I  watched  James  Ray 
take  a  flying  machine  into  the  air  and  make  it  do  things 
that  I  knew  no  airplane  could  do.  As  he  took  off 
slowly,  nose  up  and  tail  down,  I  knew  he  was  going 
to  crash;  when  he  drifted  over  our  heads  at  a  speed  of 
about  twentyfive  miles  an  hour,  I  felt  a  little  sick,  for 
a  stall  at  that  height  was  bound  to  be  fatal;  while  he 
crawled  around  the  turns,  I  looked  away  to  avoid  see- 
ing  him  slip  into  a  spin;  and  when  he  began  to  sink 
almost  vertically  towards  the  earth,  I  could  only  hope 
that  an  ambulance  would  be  on  the  spot  when  he 
struck.  But  he  neither  stalled,  spun  nor  crashed;  and, 
as  he  settled  lightly  as  a  gull,  with  almost  no  forward 
speed  at  all,  I  found  myself  echoing  the  old  protest: 
There  ain't  no  such  animal. 

"I  was  wrong,  of  course.  There  is;  and  it  is  not,  strictly 
speaking,  an  airplane.  It  is  the  Autogiro,  invented 
by  Juan  de  la  Cierva,  and  it  is  the  nearest  thing  to  a 
fool-proof  flying  machine  that  has  yet  been  built  by 
man  .  .  .  Those  long  rotor-blades  that  you  may  have 
seen  whirling  in  the  sky,  and  that  suggest  a  helicopter 
in  their  motion,  are  really  driven  by  no  power  except 
that  of  the  air  itself ;  but  as  they  turn,  guided  by  air 
currents  and  obeying  their  own  aerodynamic  laws, 
they  form  a  lifting  surface  that  replaces  the  rigid  wings 
of  the  ordinary  airplane.  They  are,  indeed,  the  "wings" 
of  the  Autogiro,  for  it  is  on  them  that  this  new 
machine  flies,  but  they  are  free,  flexible  wings,  quick 
to  adapt  themselves  to  the  requirements  of  different 
speeds  and  different  positions;  and  it  is  this  new 
adaptability  that  makes  the  Autogiro  safe,  sound,  and 
almost  fool-proof  ..." 

This  expression  of  enthusiasm  typifies  the  wholly 
changed  attitude  toward  air  travel  that  results  from 
experience  with  the  Autogiro. 

The  Autogiro  Company  of  America  is  not  a  manufac- 
turing or  selling  company.  It  is  solely  an  engineering 
and  licensing  organization.  It  owns  and  controls,  ex- 
clusively, all  Autogiro  patent  rights  in  the  United 
States.  Manufacturing  companies  of  high  standing  will 
be  licensed  to  build  Autogiros  with  the  full  coopera- 
tion of  our  engineering  staff. 

Present  licensees  are :  Buhl  Aircraft  Company,  Detroit, 
Mich.  .  .  .  Kellett  Aircraft  Corp.,  Philadelphia,  Pa.  .  .  . 
Pitcairn  Aircraft,  Inc.,  Willow  Grove,  Pa. 

AUTOGIRO    COMPANY    OF    AMERICA  > 


Characteristics 


The  Autogiro  differs  basically  from  all 
other  heavier- than -air  craft  in  the 
source  of  its  lifting  capacity.  This  lift 
is  given  primarily  by  four  rotating 
blades  which  take  the  place  of  the 
familiar  wings  of  an  airplane.  There  is 
no  time  when  this  supporting  rotation 
of  the  blades  can  be  stopped  while  the 
machine  is  in  the  air,  as  their  motion 
is  produced  solely  by  wind  pressure 
caused  by  the  movement  of  the 
Autogiro  in  any  direction,  climbing, 
level  flight,  gliding  or  descending  ver- 
tically. The  supporting  rotation  of  the 
blades  is  entirely  independent  of  the 
engine,  whose  sole  function  is  to  pro- 
pel the  Autogiro. 

*      LAND    TITLE  BUILDING 


The  Autogiro  presents  flying  charac- 
teristics hitherto  impossible.  It  can 
take  off  at  low  speed  after  a  very  shor^ 
run,  and  immediately  assume  a  steep- 
climbing  angle.  It  can  fly  well  over 
100  miles  per  hour  or  as  slowly  as  25 
miles  per  hour.  It  can  be  brought 
momentarily  to  a  standstill  and  hover. 
It  can  bank  and  turn  slowly  without 
fear  of  loss  of  forward  speed.  It  can 
glide  or  descend  vertically  at  a  speed 
less  than  that  of  a  man  descending  in 
a  parachute,  and  with  virtually  no 
forward  speed  even  with  a  dead  en- 
gine. Above  all,  it  cannot  fall  off  into 
a  spin  from  a  stall.  As  a  result,  little 
operating  skill  is  required. 

PHILADELPHIA 
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HIGHER  SPEED 

WITH    INCREASED    SAFETY,   COMFORT    AND    CARGO  SPACE 


THE  BURNELLI  TRANSPORT  is  not  just  another  airplane.  Its 
development  over  a  period  of  years  has  proved  a  new  trend  of 
design  for  multi-engined  airplane  advancement,  The  Burnelli  prin- 
ciple heretofore  demonstrated  in  large  capacity  planes  applies  equally 
advantageously  to  planes  of  smaller  design  to  meet  the  present  de- 
mand of  air  transportation  for  higher  speed  with  more  frequent 
service.  |f  It  combines  the  high  speed  qualities  of  the  single  engined 
airplane  with  the  increased  size  and  greater  power  reliability  of  the 
multi-motor  plane. 


UPPERCU-BURNELLI  CORPORATION, 


OCTOBER.     193  1 
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'HE  following  fuselage  comparison  of  the 
Burnetii  type  with  a  high  speed  single- 


engined  design  demonstrates  the  advan- 
tages of  the  Burnelli  type  as  a  high  speed 
passenger  and  express  carrier.  Both  planes 
in  the  following  comparison  carry  equal  load 
per  horsepower,  use  the  same  wing  section, 
have  the  same  landing  speed,  equal  propeller 
tip  speed  and  each  is  equipped  with  retract- 
able landing  gear  and  tail  wheel. 


HIGHSPEED  BURNELLI 
SINGLE  TWIN 
ENGINE  ENGINE 


Horsepower                                                    425  1,200 

Gross  weight                                                 4,700  13,300 

Frontal  area  of  fuselage,  square  feet                   17.5  50 

H.P.  per  square  foot  of  frontal  area                   24.2  24 

Cargo  space,  cubic  feet                                   135  550 

H.P.  per  cubic  foot  "f  cargo  space                  3.15  2.12 

Drag  coefficient  of  body  ideally  faired  00016  .00022 

Engine  with  cooling  system  00030  .00030 

Lift  coefficient  of  body                                    0  .0020 

Equivalent  wing  area  saving,  square  feet....        0  140 

Equivalent  resistance  saving  flat  plate                  0  1.22 

Resulting  comparative   body  resistance  per 

100  H.P.  equivalent  flat  plate  305  .290 

Percentage  of  engine  power  required  by  body 

at  190  m.p.h                                            28%  21% 

Engine  power  required  at  190  m.p.h.  per  100 

cubic  feet  of  cargo  space                            88  46 


The  aerodynamic  advance  of  this  design  is  due  to  the 
following,  as  set  forth  and  extracted  from  wind  tunnel 
research  report  of  the  Guggenheim  School  of  Aeronautics, 
New  York  University. 

(1)  The  use  of  airfoil  shaped  body  while  providing  large 
internal  space  contributes  substantially  to  the  lift. 

(2)  The  body  being  of  airfoil  form  has  a  very  low  drag 
coefficient. 

(3)  The  high  wing  monoplane  gives  the  most  efficient  wing 
and  body  combination. 

(4)  The  design  allows  for  retraction  of  the  landing  gear 
together  with  a  high  wing  and  body  combination. 

(5)  The  design  permits  the  use  of  twin  engine  installation 
without  penalty  in  additional  frontal  area. 


teyport,  New  Jersey 


PRACTICAL  ADVANTAGES 

1.  Accessible  Multiple  Engine  Compartment,  allowing  in- 
spection and  minor  repairs  during  flight. 

2.  Extensive  Reduction  of  Head  Resistance,  necessary  to 
high  performance. 

3.  Reduced  Turning  Moment  on  One  Engine,  assisting  flight 
with  one  motor  operating. 

4.  Fuselage  Lift  Reduces  Landing  Speed,  valuable  for 
slower  and  safer  landings. 

5.  Increased  Capacity  of  Fuselage,  maximum  space  for 
comfort  and  light  cargo. 

6.  Practical  Landing  Gear  Retraction,  greater  future  aero- 
dynamic efficiency. 

7.  Superior  Safety  in  Operation.  Protection  afforded  by 
engines  and  propellers  being  well  forward  of  pilot's 
and  passenger  cabin. 

8.  Structural  Efficiency  and  Simplicity.  Stresses  of  engines, 
propellers  and  landing  gear  bear  no  relation  to  wing 
truss. 

9.  Convertible  to  Seaplane  or  Amphibion.  The  wide  fuse- 
lage permits  efficient  twin  float  attachment  interchange- 
able with  landing  gear. 


Details  of  the  Burnelli  Transport  and  High 
Speed  types  will  be  sent  on  request. 


A  portion  of  the  interior  of  the 
Burnelli  Transport  showing  seat- 
ing arrangement.  Patented  fuse- 
lage design  provides  a  spacious 
and  comfortable  cabin. 
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Dallas  Aviation  School  and  Air  College^ 

where  you  get  better  training  for  less  money  and  every  day  is  a  flying  day 


We  are  nationally  known 
and  we  do  just  as  we  advertise 

Each  student  enrolling  with  us  has  a  posi- 
tive guarantee  that  he  will  get  all  we 
promise  and  more.  Write  or  wire  collect 
for  our  new  September  catalog.  You  won't 
be  disappointed  here — you  might  he  else- 
where. 

FREE  RAILROAD  FARE  FROM  YOUR  HOME  TO  DALLAS 

COME  BY  TRAIN  —  BUS  —  DRIVE  YOUR  OWN  CAR  —  COME  BY  AIR  —  IT'S  ALL  THE  SAME 

OUR  AIRPORT— LOVE  FIELD — ONE  OF  THE  BEST  IN  THE  WHOLE  U.S.A. 

Aviation  is  at  its  best  here.  Million  dollars  invested  here  in  ships,  equipment,  hangars  and 
shops.  Come  to  Dallas  to  learn  to  fly — it  costs  less — takes  less  time  and  you  get  acquainted 
with  the  finest  aircraft  that  money  can  buy. 


OUR  PRICES 

TRANSPORT  COURSE  $2500 

200  AIR  HOURS 

COMMERCIAL  COURSE  $795 

SO  AIR  HOURS 

PRIVATE  PILOTS  COURSE  $385 

20  AIR  HOURS 

MASTER  MECHANICS' 
COURSE  $350 

Special  prices  on  tri-motored  Ford 
instruction,  also  for  any  other  course 
or  special  number  of  hours. 

A  Government  Approved  School  and 
there  is  none  better  no  matter  where 
you  go  or  what  you  pay. 

GET  IN  TOUCH  WITH  US 
AT  ONCE 


ALL  TEXANS 
TALK  TEXAS 


GREAT  BIG 
SPECIAL  OFFERS 

FOR  OCTOBER  AND  NOVEMBER 
ENROLLMENTS.  YOU  CAN  RESERVE 
A  COURSE  NOW  AND  COME  LATER. 
WRITE  OR  WIRE  NOW  FOR  ALL 
INFORMATION— ALL  COURSES. 

OUR  REFERENCES 

Mercantile  Bank  and  Trust  Co.,  Dallas 

(A  20  Million  Dollar  Bank) 

Dallas  Chamber  of  Commerce 
Dallas  Better  Business  Bureau 
WRITE  ANY  OF  THEM 

Ask  any  Pilot  or  Airport  Manager 
anywhere 

Dallas  Aviation  School  and  Air  College 

MAJOR  BILL  LONG,  President  C.  E.  HARMAN,  Gen.  Msr.    ^Q  weather  ^ 

LOVE  FIELD,  DALLAS,  TEXAS       Just  right  for  aviation. 


OUR  STUDENTS 
get  their  training 
on  "FLEETS." 
These  ships  cost 
$4500.00  each.  No 
better  built. 

Our  INVESTMENT 
amounts  to  over 
$208,000.00.  We  own 
our  own  hangars, 
shops,  cafe  and  dor- 
mitories. 

Board  and  room  at 
the  field  $10.00  per 
week.  Every  city 
convenience. 


OCTOBER, 


193  1 
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$1575 

F.O.B. 
FACTORY 


BULL'S  EYE 


V  CORE!  Another  triumph  for  American 
I  Eagle-Lincoln.  The  famous  Eaglet — 
\^_^  pioneer  of  the  light  plane  field — flown  and 
approved  by  hundreds  of  pilots — is  now  available 
with  the  powerful  45  h.p.  Szekely  motor.  The 
price  —  lower  than  even  we  anticipated  —  is  only 
$1575  f.o.b.  Always  a  favorite  among  those  who 
know  airplanes,  the  Eaglet  is  winning  many  new 
friends  among  the  newcomers.  It  is  the  lowest 
priced  two-place  tandem  plane  in  the  country. 
A  new  landing  gear — 65  inches  wide.  Increased 
fuel  capacity.  Higher  ceiling.  Shorter  take-off 
and  landing  run.  Many  improvements  plus  a  new 
low  price  BULL'S  EYE! 

Only  an  organization  with  years  of  background,  with  perfect 
coordination  of  plant  and  personnel,  with  the  most  modern  of 
modern  working  equipment  can  turn  out  a  plane  so  fine  at  a 
price  so  low.  Keep  that  in  mind  when  you  purchase  your  plane 
— and  remember,  American  Eagle-Lincoln  is  one  of  aviation's 
finest  organizations.    It  backs  up  every  sale. 

AMERICAN   EAGLE -LINCOLN 
AIRCRAFT  CORP. 

Victor  H.  Roos,  Pres.  &  Gen.  Mgr. 
FAIRFAX  AIRPORT  KANSAS  CITY,  KANSAS 


PERFORMANCE 

Take-off    7  sec. 

Landing    speed   25  m.p.h. 

Climb    700  ft.  first  min. 

Top  speed   90  m.p.h. 

Cruising  speed    70  m.p.h. 

Cruising  radius    225  miles 

Absolute  ceiling    18,000  ft. 

Service  ceiling    14,000  ft. 

DIMENSIONS 

Length  overall    21  ft.  7  %  in. 

Span    34  fi.  4  in. 

Height    93  in. 

Surface  area,  total    164.4  sq.  ft. 

Load    412  lbs. 

(2  persons,  fuel  and  luggage  up  to  this  total) 

Weight  empty    500  lbs. 

Landing  gear  tread  65  in. 

STANDARD  EQUIPMENT 

Dual  controls,  quickly  removable.  Chrome 
yellow  wings  and  blue  fuselage.  Altimeter, 
tachometer,  switch,  gas  shutoff,  Fahrenheit 
gauge,  oil  pressure  gauge,  gasoline  gauge,  spark 
control.  Capacity  for  lO'/i  gallons  of  gasoline 
and  5  quarts  of  oil.  Wood  propeller,  metal 
tipped.  Pyrene,  first  aid  kit,  log  book,  2  safety 
belts,  2  seat  cushions,  windshield. 

DEALERS 

We  have  the  plane  for  the  market,  at  a  price 
the  market  is  willing  to  pay.  We  have  the 
kind  of  background  that  instills  confidence  in 
the  mind  of  the  buyer.  We  will  show  yon  a 
profit.  We'll  work  with  you  all  along  the  line. 
Are  you  interested?  Write  or  wire  and  we 
will  outline  our  proposition. 
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A  50  h.p*  motor  for  light  airplanes 

After  a  long  period  of  experimentation,  sup- 
ported by  years  of  experience  devoted  to  the 

construction    of    dependable    aircraft    power  SpGCi£iCatiOIlS  I 

plants,  the  Aeromarine  Plane  and  Motor  Co.,  Bore  4/8in- 

Stroke   4  in. 

Inc.,  announces  its  new  AR-3  50  h.p.  engine        Piston  displacement  leocu.in. 

Compression  volume  ratio  J  to  1 

for  light  plane  use.    Reliability,  simplicity,       *£M;  "  212,l 

economy,  smoothness,  Ught  weight  and  long  Ufe       Jg|  £g  ^V/'.V.V.V.V/.w  t 

.  I  .  «      .  i  •  i  Fuel  consumption — cruising,  actual,  2  to 

have  been  given  new  significance  in  this  modern         2y2  gai>.  per  hr.,  30  to  40  mil*  per  gal. 

,  1.1  n-11  t>  1  Oil  consumption — s/i  pt.  per  hr.;  1400  to 

three  cylinder  motor.   The  AR-3  is  extremely         moo  mu«  per  gal. 

Overall  diameter  3  4  Yt  in. 

compact.    Rugged.    Powerful.    Because  of  its       overall  length,  lets  starter^... 23  is/u in. 

Distance  mounting  ring  to  prop  1 3  in. 

extra  horsepower  the  AR-3  will  extend  the  use-       Diameter  mounting  ring  bolts. . .  .1254  in. 

Carburetor   Stromberg 

fulness  and  raise  the   performance  of  lower       Magnetos  2  Bosch 

powered  one  and  two-place  light  planes.  We 

shall  be  pleased  to  tell  you  more  about  it  at  A.  T.  C.  74 

your  convenience. 

AEROMARINE  PLANE  &  MOTOR  CO.,  Inc. 
Keyport,  N.  J. 


The  new  50  h.p.  Aeromarine  AR-3  engine 


ICTOBER,  1931 


*10  AN  HOUR 

FOR  CABIN  TRAINING 

draws  hundreds  of  dollars  from  hundreds  of  wages  EVERY  WEEK 


A  licensed,  slow 
landing  light  plane 


THE  ALEXANDER 

2  Seater  FLYABOUTS 

are  money  makers  as  trainers 

PLACE  your  school  on  a  paying  basis  this  winter.  Fly- 
about  fuel  costs  run  80c  an  hour.  Rebuild  your  business 
on  rates  students  are  glad  to  pay.   Flyabouts  are  stable 
and  slow  landing.    They  stand  up  under  student  work. 

"I  have  flown  the  new  Flyabout  and  can  find  no  bugs.  I 
can  honestly  say  this  little  job  has  a  wonderful  sense  of 
security  in  flight.  I  believe  this  ship  will  remove  any  preju- 
dice old  timers  may  have  against  the  flood  of  'skeeter' 
ships." 

—  Howard     F.  Maish, 
Transport  68. 
Golden  State  Airways, 
Santa  Monica,  Calif. 

WE  OFFER  AN  UNUSUALLY  LIBERAL  DEALER  PLAN 

Flyabout  with  45  h.p.  Siekely  motor 

Approved  Type  Certificate  No.  449 


Flyabout  with  38  h.p.  Continental  motor 

Approved  Type  Certificate  No.  439 


$1465 


$1590 


DUAL  CONTROLS  CABIN  HEATER  AIRWHEELS 

Yes,  the  popular  Eaglerock  line  is  being  sold  at  astonishingly  low  prices. 


Room  221 

COLORADO  SPRINGS,  COLORADO 
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In  the  Air  * 

LINCOLN-TRAINED  MEN 


Read   These   Letters  from 

SUCCESSFUL 
LINCOLN  GRADUATES 

DEMONSTRATES  PLANES  .  .  .  "Thanks  to  your  capable  instruc- 
[  have  secured  a  position  with  an  aircraft  factory  at  Lincoln, 
strating  planes.    This  position  pays  me  a  good  salary.    It  also 
s  me  to  build  _  up  jny  required  hours  for  a  transport  license  at 
ittribute  my  success  thus  far  very  largely 


-Male 


S.  Smith. 


JOB  IN  4  DAYS  .  .  .  "After  completing  my  mechanical  and  ground 
ork  June  20th,  I  started  to  work  as  an  airplane  mechanic  at  the 
'oicester  Airport,  here  at  East  Douglas,  Massachusetts,  June  24th." 
Edw.  C.  Thompson. 

EARNS  $400  PER  MONTH  ...  "I  have  had  no  difficulty  finding 
eau'y  employment  as  a  pilot  since  completing  my  flight  training  in 
3ur  school  in  June,  1926;  and  I  haven't  missed  a  day  of  steady 
liployment  since.  During  the  last  year  my  salary  has  been  $400.00  per 
sential  requirement  for  any  young  man  desiring  a 
:o  take  dependable,  high-class  training  such  as  you 
school. "-C.  L.  Currier. 


offer 

MANAGER  OF  LINDBERGH  FIELD  .  .  .  "It  was  fortunate  I 
selected  your  school.    As  soon  as  I  finished  your  Limited  Commercial 
"uded  your  complete  Mechanics'  Course,  I  immediately 


urea 


"Last  month  I  was  selected  as  manager  of  Lindbergh  Field,  Lin- 
coln, Nebraska,  at  a  substantial  salary.  This  position  also  gives  me 
time  for  plenty  of  flying.  I  attribute  my  success  very  largely  to 
your  school,  which  to  my  mind  is  the  greatest  and  best  aviation 
school  in  America."— Carl  W.  Goodman. 

SUBSTANTIAL  SALARY  ...  "I  traveled  over  half  the  United 
investigating   flying   schools  and  airplane  factories.     I  finally 
lad*  I  did.    For,  after  completing 
ulty   in   landing  a 


selected  the  Li 
the  prescribed 
good  position 
worked   for  se 


of   Lincoln's  _  air 

jrance  of  promotion 
equipped  ground  school  and 
ng  of  any   school  within  my 


factories,  where 
bstantial  salary  to  start 
e  future.  You  have  the 
ost  careful  and  thorough 
Q.  Mangold". 


vledge.' 

Lindbergh  Learned  at  Lincoln  ...  In  his  famous  book,  "WE' 
ndbergh  tells  about  his  early  training  days  at  Lincoln.    Read  th 


L1NCCLN 

AIRPLANE 

AND 

FLYING  SCHOOL 

GOVERNMENT  APPROVED 
HIGHEST  RATING 


En  Espanol 


los 


Aviacion  que  se  ensei 
en  Este  Colegio. 

Esta  Escuela  esta  at 
rizada  por  el  Gobierno 
los  EE.  UU.  para  t; 
estudiantes  del  extranj 
Pida  informes  gratis. 


—"■lung 

SCH0d£\                  standard  by  which  all  other 
schools  are  judged. 

Trrni  ^ . 

The  students  shown  above  looked  into  the  future.  They  wanted  training 
that  would  assure  them  getting  the  best  aviation  jobs^afte^  graduation. 
So  they  came  to  the  right  place 


the  Lincoln  School. 


LEARN     AVIATION     AT  LINCOLN 


.  -  WHERE 


OCTOBER,  1931 
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...and  on  the  Ground  fltMrrf 

GET  THE  BEST  JOBS! 


To  Select  the  Lincoln  School  for  Training 
is  to  Select  for  Yourself  a  Qood  Future  Position 


Select  yourself  a  good  future  position  in  Aviation  now ! 
You  can  do  it  by  enrolling  at  the  Lincoln  Airplane  and 
Flying  School.  For  in  the  air  and  on  the  ground  .  .  . 
Lincoln  graduates  get  the  best  positions.  That's  because 
Lincoln  is  known  throughout  the  aviation  industry  as  the 
school  that  produces  better-trained  pilots  and  mechanics. 

Complete  Facilities,  Seasoned  Instructors  .  .  .  Lincoln 
offers  facilities  found  in  no  other  school.  $250,000  worth  of 
buildings  and  equipment.  A  $100,000  airport,  with  all-weather 
runways  and  lighted  for  night  flying.  A  large  fleet  of  train- 
ing planes.  Here  you  learn  on  four  distinct  types  .  .  .  includ- 
ing low  and  high  wing  monoplanes,  biplanes,  open  cockpit 
ships,  and  cabin  transport  planes.  A  mechanics'  school  con- 
nected with  a  large  airplane  factory.  Seasoned,  government- 
licensed  instructors.  Ground  and  Flying  School  holds  highest 
government  approval.  Operated  under  regular  supervision  of 
U.  S.  Dept.  of  Commerce. 

Training  for  Government  Licenses  .  .  .  We  train  you  for 
government  examinations;  any  pilot's  or  mechanic's  license. 
And  allow  you  free  use  of  a  training  plane  in  which  to  take 
your  Dept.  of  Commerce  flight  tests. 

Complete  Flying  Courses  .  .  .  You  learn  to  fly  all  types 
of  planes.  Learn  straight  flying,  cross  country,  acrobatics, 
emergency  landings,  navigation,  meteorology,  aerodynamics 
.  .  .  more  than  is  required  by  the  Dept.  of  Commerce.  And 
every  flying  student  gets  .  .  .  without  extra  charge  ...  a 
400-hour  Transport  Pilots'  Ground  and  Mechanics'  Course. 

Complete  Ground  and  Mechanics'  Course  .  .  .  As  our 

Mechanics'  School  is  tied  in  with  a  large  aircraft  factory, 
you  get  practical  instruction,  by  factory  standards,  on  actual 
ships.  You  learn  to  build  and  repair  real  fuselages,  wings, 
landing  gear  .  .  .  every  part  of  a  plane;  to  rebuild  all  impor- 

WORLD'S  BEST  KNOWN  AVIATION  SCHOOL 

It's  a  famous  school  .  .  .  this  Lin- 
coln School.  Known  to  the  far  ends 
of  the  earth  as  the  school  that  turns 
out  better- trained  pilots  and  me- 
chanics. From  Scotland,  South 
Africa,  Canada,  Alaska,  China,  and 
from  nearly  every  state  in  this 
country  have  come  students  to  Lin- 
coln to  get  training  that  assures 
success. 


tant  types  of  aero  motors.  Courses  in  welding,  aerial  radio 
and  parachute  rigging  also  given.  No  other  school  offers  so 
complete  and  thorough  a  course  in  airplane  and  engine 
mechanics. 

Ideal  Flying  Country  .  .  .  You  couldn't  find  a  more  ideal 
flying  country  than  around  Lincoln.  Located  in  the  center  of 
a  great  plains  country,  there  are  no  forests,  mountains,  river 
banks  nor  other  dangerous  hazards.  There  are  safe  emer- 
gency landing  fields  for  hundreds  of  miles  around.  Also 
ideal  year  around  flying  weather. 

Reasonable  Tuition  for  Higher  Quality  Training  .  .  .  Tui- 
tion is  lower  here  than  is  charged  by  any  other  school  giving 
anywhere  near  the  same  quality  of  training.  This  is  made 
possible  by  superior  management  acquired  through  our 
longer  experience.  Established  as  a  trade  school  21  years. 
Continuous  instruction  without  interruption.  Started  aviation 
instruction  12  years  ago,  ten  years  before  most  aviation 
schools  started.  This  school  is  financially  sound.  That's  why 
you  get  better  training  h»re  at  a  more  reasonable  tuition  rate. 


Jobs  for  Students  .  .  .  We  are  also  able  to  furnish  our 
students  part  time  employment  to  help  pay  cost  of  board 
and  room  while  in  training. 

Jobs  After  Graduation  .  .  .  Our  Employment  Department 
helps  students  find  good  positions  after  graduation. 


Practical  training 


CATALOG  ON  REQUEST 


MAIL  THIS  COUPON! 

|  LINCOLN  AIRPLANE  &  FLYING  SCHOOL,  304A  Aircraft  BIdg,  Lincoln,  Nebr. 
Gentlemen:    Please   send   me   your   catalog,   "Aviation    Beckons   You,"  con- 
taining full  information  about  the  Lincoln  School  and  reasonable  tuition. 
I  am  Interested  in: 


□  Welding  Course 

□  Mechanical  Course 


Our  $250,000  Gi 


LINDBERGH  LEARNED 
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What  is 

"Octane  Number"? 

What  does  it  mean  to  pilots 
and  to  men  who  buy  gasoline? 


Engine  reliability  is  essential  to  safety 
in  the  air.  Engineers  everywhere  agree 
that  no  single  factor  has  so  vital  an 
effect  on  engine  performance  as  the 
"knock-rating']  (or  anti-knock  value) 
of  the  fuel  used.  Knocking  or  detona- 
tion will  ruin  the  finest  of  engines. 

All  crude  petroleums  and  all  gaso- 
lines made  from  them  consist  chiefly  of 
hydrocarbons,  chemical  combinations 
of  hydrogen  and  carbon.  One  of  these, 
iso-octane,  has  an  exceptionally  good 
knock-rating ;  another,  normal  heptane, 
exhibits  the  opposite  characteristic.  By 
mixing  the  two  in  various  proportions, 
a  fuel  of  any  desired  intermediate 
knock-rating  may  be  obtained. 

The  octane  number  is  the  generally 
accepted  method  of  expressing  the 
knock-rating  of  a  gasoline.  It  simply 
means  the  percentage  of  octane  in  the 
octane-heptane  mixture  which  has  the 
same  knock-rating  as  the  gasoline.  As 


iso-octane  is  the  knock-suppressor  in 
the  mixture,  the  higher  the  octane 
number  of  a  gasoline  the  better  its 
knock-rating,  or  anti-knock  value. 

To  the  pilot  or  the  purchasing  agent 
buying  aviation  gasoline,  the  octane 
number  furnishes  a  definite  measure  of 
the  most  essential  characteristic.  A 
gasoline  having  a  minimum  octane 
number  of  73*  will  allow  full  throttle 
operation  without  destructive  detona- 
tion in  the  very  great  majority  of 
present-day,  air-cooled  aviation  engines. 
Stanavo  distributors  or  the  manufac- 
turer of  your  engine  will  gladly  advise 
you  regarding  the  fuel  requirements 
of  your  engine. 

*  This  value  is  based  on  tests  using  the 
series  30  Ethyl  Gasoline  Corporation 
single  cylinder  test  engine  at  600  r.p.m. 
300°  F.  jacket  temperature  and  15° 
spark  advance. 


STANAVO 

AVIATION  GASOLINE 
AND  ENGINE  OIL 

STANAVO    SPECIFICATION   BOARD,  Inc 

Organized  and  Maintained  by 
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~r/i#  S PERRY  HORIZON  .  .  . 

QINCE  the  aatural  horizon  is  the  reference  which  a  pilot  is 
^  instinctively  trained  to  use,  the  Sperry  Horizon  has  been 
designed  to  replace  the  natural  horizon;  thus  giving  an 
attitude  indicator  which  has  no  time  lag;  which  does  not 
require  interpretation;  and  which  provides  a  guide  that  the 
pilot  can  instinctively  and  naturally  depend  on  without 
"concentration  fatigue." 


THE  TEXAS  COMPANY 


Sparry  Oyrosoope  Company,  Inc. 
Manhattan  Bridge  Plaza, 
Brooklyn,  Hew  York. 

Gentlemen:  lns  tailed  In 

Now  that  the  Sperry  Gyro  Horizon  has 

//,,.    „d  I  have  given  It  a  thorough  test  In  blind 
my  ship  "Texaco  i/13"  and  I  have  give 

t      „  to  say  with  all  sincerity  that  I  feel  safer  then  I 
flying,  I  "ant  to  say  witn  ai 

have  ever  felt  before  when  flying  In  thick  weather. 

On  my  recent  trip  to  Chicago  the  take-off  from  *.  York 
„  6ffected  In  rather  heavy  rain  with  a  low  ceiling  and  poor 
Nihility.    After  a  short  ten  minute  test  to  ascertain  that  the 

r    ctlonlng    I  pulled  up  Into  the  fog  and  remained 
instrument  wes  functioning,  is 

lt  for  one  hour.  The  Instrument  functioned  perfectly  and  I  was 
eL.  at  all  times,  to  know  my  position  accurately.  You  will  ap- 
precLte  that  this  is  aomewhot  of  a  test  because  of  the  sensitiveness 

,        T  fly  and  hy  virtue  of  its  high  speed  It  has  a  very 
of  the  plane  I  fly  and  by  virv 

*  m  retio  to  the  angle  of  either.  The 
rapid  climb  and  descent  in  ratio  to 

.„,„.„.  these  maneuvers  very  quickly  and 
Sperry  Gyro  Horizon  registers  tnese 

accurately.  ,n9trument  deserves  great  pralBe 

The  development  of  this  instrument 
ana  Please  accept  my  humble  congratulations  upon  the  success  you  have 
attained  with  it  to  date. 

Yours  very  truly, 


FMH:DE 


CAPTAIN  FRANK  HAWKS, 
like  many  other  seasoned 
pilots,  recognizes  the  fact  that 
every  precaution  must  be  taken 
to  make  and  keep  flying  safe. 
That  is  why  he  uses  the  Sperry 
Gyro -Horizon  in  his  high  speed 
sensitive  plane. 

Over  four  hundred  Horizons 
are  now  in  use  on  planes  of  all 
types  from  training  ships  to  the 
largest  passenger  carriers. 

Complete  data  sent  on  request. 


~7Ll  SPERRY  DIRECTIONAL  GYRO 

THE  Sperry  Directional  Gyro  is  an  airplane  navigating 
instrument  for  indicating  to  the  pilot  the  compass  course 
of  his  plane.  It  has  no  meridian  seeking  properties  and  there- 
fore must  be  occasionally  checked  and  re -set  in  accordance 
with  the  heading  as  given  by  the  magnetic  compass.  Unlike 
the  magnetic  compass  it  does  not  oscillate  on  turns  or  in 
rough  air.  It  can  also  be  used  as  an  extremely  accurate  index 
of  turn  for  flight  purposes. 


$H^s>  SPERRY  GYROSCOPE  COJnc. 

BROOKLYN    -    NEW  YORK 


View  of  the  Final  Inspection  Department  of  the  Hamilton  Standard  Propeller  Corporation 


THE  CONTRIBUTION  OF  RIGID  INSPECTION  TO  .  .  . 

PROVEN  DEPENDABILITY 


The  completeness  and  thoroughness  of  the  inspec- 
tion of  Hamilton  Standard  Propellers,  from  the 
raw  forging  to  the  finished  product,  is  in  keeping 
with  the  vital  importance  of  dependability  in 
aircraft  propellers. 

Inspection  starts  at  the  plants  supplying  us 
with  blade  and  hub  forgings.  Sworn  reports  ac- 
company each  and  every  forging,  giving  the  re- 
sults of  tests  made  on  test  pieces  forged  and  heat 
treated  with  each  forging.  Each  and  every  forging, 
whether  for  government  or  commercial  use,  must 
meet  government  specifications.  Government 
Inspectors  are  stationed  at  each  of  these  plants. 

In  our  own  plant  we  make  a  second  series  of 
inspections  and  physical  tests  of  the  forgings. 


Each  step  in  fabrication  is  checked  by  a  process 
inspection. 

The  illustration  shows  a  portion  of  our  Final 
Inspection  Department  where  a  final  check  is 
made  of  every  element  that  has  a  bearing  on 
efficiency,  dependability  or  uniformity  of  product. 
Every  blade  is  again  etched  and  minutely  in- 
spected for  flaws. 

Finished  hubs  are  checked  by  a  magnetic  detec- 
tor for  the  possible  existence  of  seams  or  cracks 
not  otherwise  detectable,  even  by  the  use  of  a 
high-power  lens.  Propellers  that  successfully  pass 
through  all  these  inspections  are  then,  and  only 
then,  considered  fit  to  bear  the  Hamilton  Stand- 
ard escutcheon  to  the  four  corners  of  the  world. 


HAMILTON    STANDARD    PROPELLER  CORPORATION 

PITTSBURGH,  PENNSYLVANIA 


OCTOBER,  1931 
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=^PARKS  Announces 


an 


Executive 


TRANSPORT  PILOTS'  COURSE 

for  the  mastery  of  Air-Transportation 
as  a  business  career    ■— ^ 


What  the  EXECUTIVE  TRANSPORT 
Pilots'  Course  includes  — 

The  first  11  weeks  constitute  the  first  semester  and  include  instruction  in  the 
Transport  Pilots'  Ground  School,  with  50  hours  of  flying,  qualifying  the  student 
for  his  Limited  Commercial  Pilot's  License.  The  second  semester  includes  30 
weeks  instruction  in  the  Airplane  and  Engine  Mechanic's  School  during  which 
time  the  student  flies  45  hours.  The  third  semester  includes  28  weeks  of  busi- 
ness training  and  115  hours  of  advanced  flight  instruction,  during  which  time 
the  student  will  receive  10  hours  of  absolutely  blind  flying,  14  hours  of  night 
flying  and  cross-country  flying,  14  hours  on  5,000  pound  gross  weight  cabin  ships, 
and  8  hours  on  Lockheeds,  world's  fastest  cabin  airplanes.  Vacation  periods 
are  granted  following  each  semester.  Parks  Air  College,  fully  accredited  and 
licensed  by  the  United  States  Department  of  Commerce,  is  the  world's  largest 
commercial  aviation  school. 


ONE  MORE  STEP  FORWARD!  Parks 
Air  College  leads  again  ^vith  the  first 
aviation -training  of  executive  caliber.  The 
Executive  Transport  Pilots'  Course  requires 
nearly  two  years  to  complete;  it  is  equivalent 
in  scope  and  thoroughness  to  four-year 
college  preparation  for  many  other 
professions. 

Transport-license  qualification  is  only 
the  groundwork  for  this  course.  From  the 
point  where  other  schools  stop,  Parks  carries 
on  with  28  weeks  of  executive  training  for 
the  mastery  of  air-transportation  as  a  busi- 
ness! A  few  of  the  subjects  covered  in  this 
section  are  Air  Transport  Operation,  Opera- 
tions Management,  Personnel  Selection, 
Economics  of  Air  Line  Location,  Airport 
Design  and  Management,  Advanced  Aero- 
nautical Meteorology,  Public  Speaking, 
Engineering  Drawing  of  Airplane  Structure, 
Advanced  Navigation  of  Aircraft;  Salesman- 
ship, Sales  Promotion, 
Advertising,  Aircraft 
Radio  Equipment 

Here  is  super-training 
for  super-flyers — for  the 
men  who  will  organize, 
finance  and  operate  to- 
morrow's transportation! 
Such  men  are  not  in  the 
majority — but  you  can  be 
one  of  them.  Have  you  the  vision  to  see- 
the determination  to  grasp  —  the  will  to 
accomplish  what  this  training  offers  you? 
Then  get  the  full  facts  at  once.  Use  coupon 
today! 


below- 


MAIL  THE  COUPON  TODAY 


PARKS  AIR  COLLEGE,  Section  10-AD 
East  St.  Louis,  111. 
Send  me  "Skyward  Ho!"  and  full  particulars 
of  the  Executive  Transport  Pilots'  Course. 

Name  


Section  10-AD 


East  St.  Louis,  111. 


Address- 

City  

Age  


.  Occupation . 
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HAPPY 
LANDINGS! 


"Happy  Landings!"*  Of  course!  But  insure  "Happy 
Landings"  by  fueling  your  plane  with  Socony  Aviation 
Gasoline  and  Socony  De-waxed  Motor  Oil.  These  prod- 
ucts are  air-tailored  by  our  own  aviation  experts — men 
who  test  them  continually  in  Socony's  own  Test  Plane 
under  the  actual  conditions  an  average  pilot  encounters. 
Use  this  combination  every  time — Socony  Aviation 
Gasoline  and  Socony  De-waxed  Motor  Oil — and  you'll 
guarantee  yourself  "Happy  Landings.-" 


SOCONY 

AVIATION  GASOLINE 
DE-WAXED  MOTOR  OIL 


STANDARD    OIL    COMPANY    OF    NEW  YORK 


OCTOBER ,     1  93  1 
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91%  of  the  engines  participating  in  the  1931  National 
Air  Races  were  B.  G.  equipped. 

The  planes  finishing  first,  second  and  third  in  the 
Thompson  Trophy,  Bendix  Trophy   and  Derby 
Races  were  B.  G.  equipped. 

Of  the  634  aircraft  engines  on  the  field 
during  the   period   of    the   races,  83% 
were  B.  G.  equipped. 

•    '  •  •"■      -    ilf;  '  \r  ■'•  '  '  ::'  :  =-■•  :. 

The  B.  G.  Corporation 

Contractors  to  ilif  United  States  Army  and  Nary 
136  WEST  52nd  STREET,  XKW  YORK  Cable  Address:  Golsteco,  New  York 


18 


Aero  Digest 


THE  THOROUGHBRED 

of  the   Light  Plane  Class 


'TAILOR-MADE'  FOR  THE  PILOT-OWNER  GROUP 


THE  dictionary  describes  a  thoroughbred  as 
"Bred  from  the  best  or  purest  stock;  hence, 
high-spirited,  etc."  In  applying  this  description 
to  the  Rearwin  "Junior"  it  can  be  said  truth- 
fully that  this  remarkable  airplane,  which  is 
approved  by  the  Department  of  Commerce,  was 
created  by  some  of  the  best  brains  in  the  indus- 
try and  built  of  the  finest  materials  scientific 
manufacturing  has  produced.  Hence,  it  is  an 
airplane  with  performance  of  the  highest  rating, 
rugged,  long-lived,  a  source  of  genuine  pleasure. 
•I  The  "Junior"  is,  in  fact,  "tailor-made"  for 
the  pilot-owner  group.  It  had  to  be  to  satisfy 
this  most  discriminating  class  of  buyers.  They 
know  values.    They  take  great  pride  in  owner- 


ship. They  are  prepared  to  buy  quality  and  will 
accept  nothing  less  than  they  pay  for.  Be- 
cause it  is  up-to-date  in  every  respect,  the  1931 
Rearwin  "Junior"  will  still  be  new  next  year. 
It  is  built  and  stressed  to  stand  the  gaff  of  con- 
tinued hard  use  with  a  minimum  of  service.  The 
"Junior"  keeps  flying  costs  down — because  it  is 
low  in  first  cost  and  very  economical  to 
operate.  You  can  fly  it  for  about  a  cent  a  mile. 
<I  A  thing  of  beauty,  too — the  Rearwin  "Jun- 
ior." Smooth.  Lithe.  Clean  cut.  Powerful.  Fly 
it,  at  our  invitation — and  you  will  realize  that 
the  Rearwin  "Junior"  is  the  only  light  plane 
you  will  be  satisfied  with  owning. 


APPROVED  TYPE  CERTIFICATE  NO.  434 


Thoroughbred  qualities  and  "tailor-made" 
features  such  as  these  tell  you  what  to 
expect  in  the  way  of  pleasure  and  pride 
in  owning  a  Rearwin  "Junior" ;  extra 
wide  landing  gear — 72  inches ;  large  gaso- 
line capacity — 12  gallons ;  double-smooth 
landing  gear  equipment  —  semi-airwheels 
and  shock  absorbers;  unusual  comfort — 
roomy  tandem  cockpits,  accessible  through 
a  large  unobstructed  door,  and  individual, 
draft-proof  windshields  for  pilot  and  pas- 
senger ;  excellent  visibility — with  a  cutaway 
center    section;    additional    safety — more 


weight  on  the  tail  than  usual,  to  prevent 
nosing  over  and  to  effect  perfect  landings 
in  high  winds ;  convenience — dual  controls, 


DEALERS 

There  are  profits  to  be  made  from  a 
Rearwin  Protected  Franchise.  It 
costs  nothing  to  investigate.  Your  letter 
or  wire  will  receive  prompt  and  com- 
plete attention.   Write  or  wire  today. 


large  luggage  compartment,  stabilizer  ad- 
justable from  both  seats;  flexibility — 
power,  with  reserve,  for  all  kinds  of  flying. 

Even  under  the  surface  value  has  been 
built  into  the  Rearwin  "Junior."  For  in- 
stance— wing  spars  of  Spruce,  center  sec- 
tion leading  edge  of  formed  Spruce  cov- 
ered with  Birch  Plywood,  trailing  edge 
of  formed  sheet  duralumin,  wing  tips  of 
covered  steel  tubing,  wing  fittings  cadmium 
plated,  fuselage  of  welded  chrome  molyb- 
denum steel  tubing.  Truly,  a  real  airplane. 


$1795  with  45  hp.  engine  $1595  with  37  hp.  engine 

REARWIN  AIRPLANES,  Inc.    FAIRFAX  AIRPORT,   KANSAS  CITY,  KANSAS 


OCTOBER, 


1  9  3  1 
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ties  of  tfwjlit^ 


Train 


With 


Von  Hoffmann  For  Your 


Plac^Inaviation 


Proof  that 
VON  HOFFMANN 

Graduates  are 
Readily  Accepted 

On  file  in  our  office  are  many  letters  from 
graduates  telling  of  their  more  ready  acceptance 
for  positions  because  they  were  Von  Hoffmann 
trained. 

Below  are  excerpts  from  two  of  them: 

Mr.  T.  H.  Worthington  writes  that  he  got  a 
job  as  soon  as  he  graduated.  In  writing  about 
the  incident  he  says —  "Just  as  soon  as  I  stated  I 
graduated  from  Von  Hoffmann  Air  College,  I 
noticed  they  took  more  interest  in  me." 

Mr.  Richard  McDougall,  another  graduate  who 
is  now  an  instructor  in  another  school,  writes — 
"When  I  told  them  I  graduated  from  Von  Hoff- 
mann they  gave  me  the  job." 


Located  on  the  famous  $2,000,000 
Lambert-St.  Louis  Municipal  Airport 


VON  HOFFMANN 
AIR  COLLEGE 

440  Lambert-St.  Louis  Municipal 
Airport,  St.  Louis,  Mo. 


V.  S.  Department  of  Commerce  approved  School 
for  Transport,  Limited  Commercial,  and 
Private  —  Ground  and  Flying 


THEN  you  can  be  certain  of  your  ready  acceptance 
into  this  modern  industry.  For  the  type  of  train- 
ing you  get  —  its  thoroughness  and  completeness  are 
scrutinized  very  closely.  Aviation  is  looking  for 
capable  men.  But  positions  of  responsibility  require 
men  who  have  learned  every  phase  of  each  problem 
they  will  be  called  upon  to  face. 
The  practical  training  given  at  Von  Hoffmann  has 
proved  itself  repeatedly.  97%  of  all  of  our  flying 
students  pass  Government  tests  on  first  trial.  That 
is  a  record  you  cannot  overlook. 

The  Von  Hoffmann  Air  College  is  one  of  the  few 
schools  in  the  country  with  the  highest  Government 
rating.  This  rating  was  awarded  only  after  the 
Government  made  a  careful  study  of  our  equipment, 
instructors,  and  system  of  training.  It  is  your  guaran- 
tee of  the  best  training. 

If  you  are  over  16  years  of  age  send  in  the  coupon 
below  and  we  shall  send  you  full  particulars. 


VON  HOFFMANN  AIR  COLLEGE 
440  Lambert-St.  Louis  Municipal  Airport 
St.  Louis,  Missouri.        MAIL  TODAY 


Name 
Address 


State 


City  

Age  I  am  interested  in 

□  Flying  Course  □  Mechanics  Course 

□  Welding  Course  □  Home  Study 
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Reproduced  above  is  an  aerial  view  of  the  modern  plant  of  the  Sikorsky  Aviation  Corporation,  at  Bridgeport,  Connecticut 

SIKORSKY 


In  1910  Igor  Sikorsky  had  the  ex- 
treme satisfaction  of  test-flying  his 
first  plane,  the  S-i.  During  the  21 
years  which  followed  that  successful 
initiation  Sikorsky  designs  have 
shown  a  fine  combination  of  genius 
with  advanced  aeronautical  engi- 
neering. The  application  of  this  com- 
bination to  the  most  modern  of 
manufacturing  methods  has  resulted 
in  the  use  of  the  name  "Sikorsky" 
as  a  synonym  for  the  highest  type 
of  amphibion  airplane. 

Some  200,000  sq.  ft.  of  floor  space 
are  included  in  the  Sikorsky  plant, 
which  is  as  modern  in  construction, 
arrangement  and  equipment  as  the 
Amphibions  it  produces.  Included  in 
this  great  establishment  is  a  com- 


MANUFACTURERS  OF  AMPHIBION 
AIRPLANES    FOR  MILITARY, 
NAVAL.  TRANSPORT.  COMMERCIAL 
AND  PRIVATE  USE 


plete  Experimental  Laboratory  for 
research  into  and  the  proving  of 
various  elements  of  aircraft  design 
and  manufacture.  An  essential  fea- 
ture of  this  aeronautical  laboratory 
is  the  Vertical  Wind  Tunnel — the 
first  of  its  type  in  the  United  States. 

Sikorsky  Amphibions — every  one  a 
worthy  bearer  of  the  famous 
"Winged-S" — are  available  in  four 
models:  the  S-39,  carrying  five  per- 
sons; the  10-place  S-38;  the  S-41,. 
which  accommodates  16,  and  the 
S-40  for  40  passengers.  For  detailed 
information  on  any  or  all  of  these 
models,  address  Sikorsky  Aviation 
Corporation,  Bridgeport,  Connecti- 
cut. Division  of  United  Aircraft  & 
Transport  Corporation. 


WORLD'S  KM  01 
FOR  SPEED 
WITH  LOAD 


SIKOKSKY  AMPHIBION 


WORLD'S  HKCORI) 
FOR  ALTITUDE 
WITH  LOAD 


The  Most  Sensational  Performance  in  the  History  of  the  Air  Races  .  ... 

Richfield  Wins  (he  3  Major  Events  with 
a  New  World's  Record  in  Every  One! 


THE  Thompson  Trophy  Race  won  by  Lowell  Bayles; 
the  Aerol  Trophy  Race  won  by  Maud  Tait;  the  Invi- 
tational Free-for-all  won  by  Robert  Hall.  All... won  with 
Combat  Richfield  Aviation  Gasoline.  Bayles'  speed  of 
236.239  miles  per  hour  exceeds  all  existing  records  for  a 
land  plane  over  a  closed  course.. .and  topped  the  previous 
world's  record  made  only  the  day  before  by  Robert  Hall 
in  the  Invitational  Race  by  14  m.  p.  h.  Miss  Tait  set  a 
new  world's  record  for  women  of  187.574  m.  p.  h. 

That... and  numerous  other  closed  course  events  credited  to 
Richfield  products.. .sums  up  Richfield's  brilliant  perform- 
ance at  the  National  Air  Races  this  year.  It  indicates  the  wide 
margin  of  victory  over  all  other  gasolines;  no  other  motor 
fuel  even  remotely  approached  this  record  during  the  races. 

Since  the  inception  of  the  National  Air  Races ...  Richfield 
has  been  the  outstanding  winner  among  gasolines.  It  must 
be  a  superior  product  to  enjoy  the  preference  of  pilots  who 
are  capable  of  new  world's  records . . .  smashing  victories  in 
these  world-famous  tests  of  speed  and  stamina. 

Use  Combat  Richfield  for  your  own  plane. .  .get  this  super- 
ior performance ...  at  important  airports  both  east  and  west 
of  the  Mississippi. 

COMSAT 

Richfield's  osiviation. 
GASOLINE 


RICHFIELD  OIL  COMPANY  *  LOS  ANGELES  *  NEW  YORK  CITY 


THE  SHIP 

 that  sells  itself 


AMERICA  is  not  a  country  for  midget  airplanes  any  more 
than  it  is  for  midget  cars.  <J  Americans  demand 
strength,  comfort  and  brilliant  performance.  On  the  other 
hand,  there  are  not  enough  airminded  people  who  can  afford 
a  high  priced  ship,  fj  The  Cain  Sport  is  designed  especially 
for  the  sportsman  pilot,  the  private  flyer,  flj  It  is  a  full  size, 
side  by  side,  two  seater,  powered  with  the  95  h.p.  Cirrus 
Hi-Drive  engine;  has  a  top  speed  of  110  miles  an  hour  and 
a  landing  speed  of  35  miles.  <J  Its  superb  construction  and 
beauty  of  lines  and  finish  attract  attention  immediately. 
One  demonstration  flight  convinces.  <J  Airplane  dealers 
taking  the  Cain  franchise  discover  that  the  depression  is  over. 
It  sells  itself.  €J  If  you  are  not  satisfied  with  your  present 
line,  or  want  to  add  a  ship  that  will  make  you  money  starting 
immediately,  send  for  full  details  of  liberal  discounts,  full 
factory  co-operation  and  all  the  other  features  of  the  Cain 
Sport  and  the  Cain  Franchise.  Write  or  wire  at  once. 


FEATURES 
Fully  upholstered,  draft-proof  cock- 
pit, entered  by  two  automobile  type 
door 8.  Control  mechanism  beneath 
floor.  Baggage  compartment.  Auto- 
matically stable,  flying  hands  off. 
Flight  range  550  miles. 


APPROVED  BY  THE  DEPARTMENT  OF  COMMERCE 


2475 


FJl.F.  DETROIT  MUNICIPAL  AIRPORT 


am  Sport 

CAIN  AIRCRAFT  CORPORATION     ......     .     i0527  GRATIOT  AVE.,  DETROIT,  MICH. 


OCTOBER,  1931 


TOWLE  AIRCRAFT  CO.,  INC. 


Another  prominent  user  of  HKF 
Bearings  in  the  Aviation  Industry 


PERFORMANCE  MAKES  SKP 
THE  SELECTED  REARING 


ON  the  new  Towle  . . .  the 
first  all-metal  amphibian 
built  in  this  country  . . .  SCSfF 
Performance  takes  preference 
over  Price.  "The  selection  of 
SCSIF  Self-Aligning  Ball  Bear- 
ings as  standard  equipment  on 
all  hinged  control  surfaces  on 
the  Towle  Model  TA-3  Amphi- 
bian is  the  result  of  long  exper- 
ience and  tests  on  bearings  of 
all  kinds  and  types,"  says  the 


Chief  Engineer,  and  adds,  "we 
have  always  found  them  to  be 
entirely  satisfactory." 

In  addition,  the  twin  Packard- 
Diesels  which  enable  the  Towle 
Amphibian  to  cruise  at  100 
m.p.h.  with  full  load  ...  or  wide 

open  at  124  m.p.h.  are  also 

cSCSSF"  equipped.  The  certainty 
of  SCSiF  Performance  in  the  air 
has  made  JSiCSfF1  the  selected 
bearing  of  65  manufacturers  in 
the  aviation  industry. 


SKF  INDUSTRIES,  INC.,  40  East  34th  Street,  New  York,  N.  Y. 

5KF 
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MADE  especially  for  portable  grinders — made  to  work  hard 
and  fast.  There  are  Bakelite  bonded  wheels  for  the  newer 
high  speed  machines  and  vitrified  wheels  for  slow  speed.  There 
are  cone  wheels  for  the  hard-to-get-at  places. 

The  surfacing  wheels  have  large,  sturdy,  threaded  bushings 
molded  into  them — insuring  a  rigid,  safe  mounting  and  per- 
mitting the  wheels  to  be  worn  to  a  surprisingly  small  stub. 

NORTON  COMPANY,  WORCESTER,  MASS. 

New  York    Chicago    Detroit    Philadelphia    Pittsburgh  Hartford 
Cleveland    Syracuse    Hamilton,  Ont.    London  Paris 
Wesselintf,  Germany 

W-312 


NORTON  PRODUCTS --Grinding  Machines;  Lapping  Machines  -  Grinding  Wheels;  Abrasives  for  Polishing; 
India  Oil  Stones  -  Laboratory  Ware,  Refractories;  Porous  Plates  -  Norton  Floors  -Alundum  Tiles  &  Aggregates 
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Pay  loads  a-plenty  when  a  Newhamco  seaplane,  equipped  with  EDO  Floats, 
goes  out  looking  for  business.  102  passengers  agreed  with  the  Newha 
slogan:  "Enjoy  seaplane  safety." 


EDO  FLOATS 


FOR  READY  SERVICE 
...STEADY  PROFITS ! 


An  actual  reproduction  of  the  clock  dial  card  of 
the  Newhamco  seaplane  on  which  the  actual  fly- 
ing time  is  automatically  recorded.  The  dark  mark- 
ings on  the  edge  of  the  dial  are  made  when  the 
engine  is  speeded  up  —  with  intervals  between 
when  the  plane  is  at  rest. 


ON  a  quiet,  mid-week  day,  Wednesday,  August  19th, 
Vice-President  Bob  Fogg  and  Mechanic  "Chuck" 
Kent,  of  Newhamco  Air  Service,  boarded  one  of  their  EDO- 
equipped  Waco  seaplanes  at  their  base  on  Lake  Winne- 
pesaukee,  New  Hampshire.  Starting  at  10:50,  they  made 
a  half-hour  flight  to  Post  Mills  on  Lake  Fairlee,  Vermont. 

From  the  time  of  their  arrival  until  7:42  in  the  afternoon, 
with  only  time  out  for  refuelling,  Pilot  Fogg  made  51  five- 
and  six-minute  flights  and  carried  102  passengers  at  $3.00 
apiece.  At  8:12  the  seaplane  was  back  at  its  home  base. 

In  one  day  of  5  hours  and  43  minutes  of  actual  flying 
time,  as  shown  on  the  automatic  log,  this  enterprising  air 
service  had  earned  $306.00! 

This  is  a  typical  example  of  the  splendid  business  oppor- 

NOW 

AUTOMATIC 
WATER-RUDDERS 
for  EDO  FLOATS 


tunities  that  are  opened  to  air  service  operators  who  have 
their  planes  equipped  with  EDO  Floats.  No  waiting  at  the 
field  till  week-end  visitors  arrive  —  less  competition  —  no 
dependence  on  nor  rental  for  flying  fields  as  a  temporary 
base  of  operations.  With  EDO  Floats,  pilots  fly  to  their 
market  in  hundreds  of  cities  and  towns  bordering  the 
waterways.  1931  has  been  a  successful  year  for  seaplane 
operators.  Ready  service  and  steady  profits  will  be  the 
reward  of  those  who  prepare  now  for  1932  with  EDO's. 

EDO  All-metal  Floats,  standardized  in  15  sizes  with  com- 
plete installation  interchangeable  with  wheel  landing  gear, 
are  licensed  for  practically  every  well  known  make  of  land 
plane.  Let  us  give  you  complete  details  of  EDO  equipment 
and  individual,  interested  service.  Address,  EDO  Aircraft 
Corporation,  610  Second  St.,  College  Point,  Long  Island,  N.Y. 


Every  one  of  the 

88  Curtiss -Wright  Service  Stations 

can  supply  everything  from  a  wing  to  a  washer 


By  providing  the  only  extensive  National  net- 
work, of  complete  service  stations,  Curtiss- 
Wright  takes  the  final  step  in  assuring  owners 
of  Curtiss-Wright  planes  the  continued  excel- 
lent performance  originally  built  into  the 
plane.  Even  the  finest  automobile  requires  oc- 
casional expert  attention.  ©  From  coast  to 
coast,  no  Curtiss-Wright  owner  is  ever  more 
than  3  hours  from  complete  engine  and  plane 
service.  Adequate  stocks  of  spare  parts  are  car- 
ried at  each  Curtiss-Wright  Service  Station. 


Full  machine  shop  and  tool  equipment  is 
maintained.  Complete  engine  and  plane  over- 
haul is  quickly  done  by  experts  under  close 
supervision.  ©  There  are  heated  hangars  for 
storage.  Only  approved  fuels  and  lubricants 
are  supplied.  Labor  and  material  prices  are 
standardized.  Curtiss-Wright  plane  owners  are 
assured  of  service  that  measures  up  to  the  high 
standards  of  Curtiss-Wright  manufacture.  © 
Buy  a  Curtiss-Wright  plane  and  be  sure  of 
the  best  in  both  plane  and  service. 


CURTISS-WRIGHT  CORPORATION 

29  WEST  57th  STREET  NEW  YORK,  N.  Y. 
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NICHQLAS-BEAZLEY  • 
When  Winter  Comes 

YOU'LL  BE  SURPRISED  AT  OUR 

NEW  LOW  PRICES 

ON  WINTER 

FLYING  TOGS 
NICHQLAS-BEAZLEY 

WRITE  FOR 

SPECIAL  FOLDER 

ON 

FUR  LINED  FLYING  SUITS 
SHEEP  LINED  FLYING  SUITS 
BLANKET  LINED  FLYING  SUITS 
WINTER  HELMETS  • 
SHEEP  LINED  MOCCASINS 

NICHOLAS-BEAZLEY  AIRPLANE  CO.,  INC. 

HOME  OFFICE 
English  at  North  Street,  Marshall,  Missouri 
WESTERN  BRANCH 
3769  Broadway  Place,  Los  Angeles,  Calif 

NICH»LAS-BEAZLlY 
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MAJOR  DOOLITTLE 

who  Hew  the  Laird  "400"  to 
victory  in  two  important  events 
—the  Bendix  Trophy  and  Trans- 
continental Races.  One  of  the 
country's  best -liked  pilots, 
"Jimmy"  is  now  King  of  Speed. 


DISTRIBUTORS: 

Exclusive  territories 
available  for  estab- 
lished firms  with  funds 
and  suitable  demon- 
stration facilities  to 
handle  LAIRD  sales. 
To  the  proper  parties 
we  will  extend  every 
factory,  sales  and  de- 
livery  cooperation. 
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VICTOR  AGAIN 

1 1  4  HOURS  from  Coast  -  to  -  Coast 
with  DOOLITTLE  in  the  LAIRD  "400" 


ON  September  4th,  eight  pilots  warmed 
up  their  eight  powerful  planes  at 
Burbank  Airport,  Los  Angeles,  for  the 
swift  dash  to  Cleveland,  where  the  Bendix 
Trophy  and  $7500  awaited  the  first  to  land. 
With  a  wave  to  those  watching  Major  Jimmy 
Doolittle  lifted  his  trim  Wasp  Jr.  powered 
Laird  "400"  off  the  ground  and  roared  up 
through  the  fog  and  early  morning  darkness  of 
the  Cajon  Pass  —  beginning  what  has  been 
called  one  of  the  greatest  achievements  of 
human  travel. 

He  stopped  at  Albuquerque  and  Kansas  City 
only  long  enough  to  refuel  before  he  was  away 
again.  The  first,  by  a  wide  margin,  he  landed 
at  Cleveland  Airport — winner  of  the  Bendix 
Trophy  Race.  But  Doolittle  was  out  for  even 
greater  honors.  Pausing  again  only  to  refuel, 
he  tore  off  for  Newark  and  smashed — by  one 
hour  and  ten  minutes — the  previous  coast-to- 
coast  record. 


Across  the  nation  in  hours  I  Thus  another 
trophy  was  added  to  the  long  line  of  victories 
won  by  Laird  airplanes.  A  sterling  pilot — 
an  invincible  airplane. 

At  Newark,  Doolittle  gassed  up,  swung  about 
and  streaked  back  to  Cleveland.  "1  can't  say 
anything  about  how  I  got  here,"  he  said  when 
alighting,  "except  that  the  marvelous  engine 
and  the  remarkable  ship — one  of  the  finest 
planes  I  have  ever  flown — did  the  trick." 
Laird  airplanes  are  noted  for  their  splendid 
performance  among  those  who  know  and 
appreciate  good  design.  They  are  built  for  the 
sportsman-pilot  and  the  commercial  buyer 
whose  principal  interest  is  high  efficiency  rather 
than  price  alone.  We  want  such  buyers  to 
read  our  interesting  booklet.  Write  for  it — 
it  is  free — and  for  the  name  of  the  nearest 
distributor,  who  will  gladly  arrange  a  con- 
venient demonstration. 


E.  M.  LAIRD  AIRPLANE  COMPANY 


5321  W.  65th  Street 


Chicago 


Clearing  Station 


Laird  airplanes  are  manufactured  only  by  the  E. 


Laird  Airplane  Company,  Chicago,  Illinois 


"THE  THOROUGHBRED 


OFTHE A IRf AYS 
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KENDALL 

RIDES 

...  In  the  Transcontinental 
the  1931  National  Air  Races, 
by  Pilots  Winning  Over  86% 


Never  before  in  Aviation 
history  has  any  product 
achieved  such  overwhelm- 
ing approval  as  the  free 
and  open  choice  of  Ken- 
dall Oil  by  pilots,  both 
men    and    women,  who 
participated  in  the  National  Air  Races  of  1931.  Never  be- 
fore has  the  outstanding  worth  of  a  lubricating  oil  been 
so  thoroughly  demonstrated  as  by  the  splendid  victories  in 
which  Kendall  had  a  part.  These  facts  of  Kendall  perform- 
ance in  the  races  concern  every  manufacturer,  owner  or 
pilot  of  every  airplane.  ^ 

Transcontinental  Handicap  Derbies 
For  the  severe  test  of  speed  and  endurance  demanded  in  the  Cali- 
fornia to  Cleveland  Derbies  for  men  and  for  women  pilots,  Kendall 
the  lubricant  used  in  60  of  the  61  competing  planes.  The 
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Derbies  and  the  Closed  Course  Events  of 
Kendall  Oil  was  the  Lubrication  Used 
of  All  First,  Second  and  Third  Places  .  .  . 


Free-for-all  Speed  Classics 
In  the  Thompson  Trophy  Race  for  men  and  the  Cleveland 


women,  Kendall  Oil  was  with 


Thompson  Trophy  Pilot 

First:  Lowell  Bayles 

Second:  J.  R.  Wedell 

Third:  "Red"Jacksor 

Cleveland  Pneumatic  Aerol  Trophy 

First:  Maude  Tait 

Second:        May  Haizlip 

Third:  Florence  Klingensmith 


Plane 
Gee  Bee 

Wedell-Williams 


Gee  Bee  ' 

Laird 

Cessna 


Engine 
Wasp 
Wasp 


Wasp 
Wasp  Jr. 
Kinner 


Kendall— All  the  Way 

The  early  records  show  that  in  all  the  events,  including  the 
Derbies,  there  were  311  entries  and  of  these  278  planes  were  lubri- 
cated with  Kendall  Oil.  Out  of  a  possible  31  each  of  first,  second 
and  third  places  in  the  races,  Kendall  Oil  was  used  by  27  First  Place 
Winners,  26  Second  Place  Winners  and  27  Third  Place  Winners — 
representing  in  all  86.02%  of  the  prize  winners  for  all  events. 

Watch  for  Kendall  advertisements  giving  further  remarkable 
highlights  of  the  1931  Races.  Join  America's  famous  pilots  in  choos- 
ing Kendall  Oil  as  favorite  lubrication  for  your  plane.  Kendall, 
carefully  refined  from  the  world's  finest  and  costliest  crude — the 
Bradford  Grade  of  Pennsylvania — will  give  a  full  thirty  hours  of 
real  service  in  your  plane,  merely  by  maintaining  the  oil  level.  Write 
for  information  on  Kendall  Oil  and  a  list  of  Airports  where  it  may 
be  obtained.  Kendall  Refining  Company,  Bradford,  Pennsylvania. 


Lowell  Bayles  won 
first  prize  in  the 
Thompson  Trophy 
Race  with  a  speed  of 
236.239  m.p.h.  His 
qualifying  speed  av- 
eraged 267.342  m.p. 
h.,  greatest  recorded 


60  of  these  61  well-known 
planes  in  the  Transconti- 
nental Derby  were  Kendall- 


M  ■       REFINED  FROM  1O0% 
■111       BRADFORD  GRADE  OF 
I  PENNSYLVANIA  CRUDE 
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YOU  frequently  read  accounts  of 
Bellanca  Aircraft  breaking 
American  and  World  Records  for 
endurance,  long-distance  and  trans- 
oceanic flights.  Do  not  make  the 
mistake  of  thinking  that  these  record 
breaking  flights  are  mere  "stunts." 
They  are  conclusive  evidence  of 


The  Bellanca  Airbus 


The  Bellanca  Skyrocket 

BELLANCA   AIRCRAFT  CORPORATION 

New  Castle,  Delaware  Chrysler  Building,  New  York 

Bellanca  Aircraft  of  Canada,  Ltd.,  Montreal 

BELLANCA 


Bellanca  value  in  commercial  air 
transportation. 

Almost  every  Bellanca  monoplane 
flown  in  endurance  and  efficiency 
contests  has  been  a  stock  model 
plane.  Bellanca  records  and  trophies 
are  the  badges  of  Bellanca  perform- 
ance ...  a  100  percent  performance 
that  is  rendered  every  day,  year  after 
year,  by  scores  of  Bellanca  planes  in 
the  hands  of  air  line,  industrial,  and 
private  owners  .  .  .  unchallenged 
proof  that,  in  commercial  opera- 
tions, Bellanca  single-engined  planes 
possess  supreme  stamina  and  earning 
capacity. 

BELLANCA  RECORDS 

National  Air  Race   Efficiency  Contests 

ten  times  since  1923,  including  1931  National 
Air  Races  at  Cleveland. 

American  Endurance  Record  three  times 
since  1927. 

World's  Endurance  Record  twice  since 
1927,  Pilots  Lees  and  Brossy  establishing  same  at 
84  hrs.  33  mins.,  May,  1931,  in  their  Packard- 
Diesel-powered  Bellanca  Pacemaker. 
Ford  Reliability  Tour  (single-engined  cabin 
plane  class)  twice  since  1929. 
World's  Long  Distance  Record  in  1927, 
over  4,000  miles  non-stop  from  U.  S.  to  Ger- 
many; in  1931,  New  York  to  Istanbul,  Turkey, 
5,000  miles  non-stop. 

Commercial  Airplane  Altitude  Record  in 

1930,  30,453  ft.,  by  Capt.  George  Haldeman. 
Transatlantic  Flights  in  "The  Columbia," 
twice  across;  also,  non-stop  to  Bermuda  and  re- 
turn. In  "The  Pathfinder,"  from  Maine  to  Spain. 
In  "The  Liberty,"  non-stop  to  Germany.  In  "The 
Cape  Cod,"  from  New  York  to  Turkey.  In  the 
"Miss  Veedol,"  from  New  York  to  Wales. 
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Wide  World  Photo 

This  aerial  view  shows  some  of  the  military  airplanes  at  Ferrara  airship  station 
before  the  recent  Italian  Air  Service  maneuvers  in  which  894  airplanes  participated 
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AIR— HOT  AND  OTHERWISE 


ALTHOUGH  the  National  Air 
Races  are  adequately  covered 
elsewhere  in  this  magazine,  I 
find  it  impossible  to  allow  the  issue 
to  go  to  press  without  a  special  com- 
mendation of  the  officials  who  staged  the  splendid  show 
and  the  citizens  of  Cleveland  who  so  splendidly  gave  it 
their  hospitality  and  support.  Those  officials  were  bold 
men  to  tackle  such  a  job  in  such  a  way  in  the  midst  of  an 
economic  crisis.  Enthusiasts  for  the  well-being  of  their 
city  and  that  of  the  stranger  within  its  gates  are  those 
citizens  of  Cleveland. 

In  the  circumstances  it  is  probably  true  that  few  other 
cities  would  have  tackled  the  task  at  all,  but  these  groups, 
being  aware  that  it  meant  much  to  the  aircraft  industry 
and  that  the  industry  means  much  to  the  nation  first  and 
to  their  city  incidentally,  exceeded  even  their  own  activities 
of  1929,  that  rosy,  hopeful,  happy  year. 

The  organizers  of  the  Show  needed  $250,000.  They 
called  upon  their  own  Lake  metropolis  and  the  fund  im- 
mediately was  oversubscribed.  In  Cleveland  Mayor  Mar- 
shall and  the  City  Commissioners  gave  more  than  money 
— they  gave  100  per  cent  of  brains,  effort  and  enthusiasm. 
The  newspapers  were  splendid ;  Cleveland's  socially  posi- 
tioned, Cleveland's  merchants  and  other  businessmen — 
everyone  in  Cleveland — joined  in.  And  what  a  job  they 
made  of  it! 

Furthermore,  the  races  for  this  year  had  not  all  been 
flown  before  plans  were  under  way  for  next  year. 

At  one  time  we  were  in  doubt  about  the  wisdom  of 
having  the  races,  year  after  year,  in  the  same  locality ;  but 
Cleveland  certainly  has  justified  her  claim  to  the  greatest 
annual  event  of  the  American  air  industry  and  fraternity 
for  at  least  another  four  years. 

Everybody  knows  that  Aero  Digest  fully  appreciates 
the  wonderful  achievements  of  the  fliers  and  all  those 
other  details  of  the  great  event  which  meant  so  much  to 
the  art  of  human  flight  in  all  its  aspects.  Other  sections 
of  this  magaine  prove  that  we  still  appreciate  these  things. 
Here  is  the  place  to  pay  this  little  tribute  to  the  manage- 
ment and  the  citizens  of  Cleveland  who  made  all  these 
things  possible. 

Air-minded.  That's  Cleveland.  The  breaking  of  the 
transcontinental  record  can  be  credited,  in  one  of  its  phases 
(and  a  mighty  important  one)  to  a  small  group  of  Cleve- 
landers  who  combined  to  furnish  Major  Jimmy  Doolittle 
with  the  backing  which  enabled  him  to  accomplish  the 
great  flight.  "Cy"  O'Neal  of  the  General  Tire  Company, 
Earl  Jones  of  Firestone,  W.  R.  Warwick  of  the  Sky- 
writers formed  a  syndicate,  bought  the  plane,  turned  it 
over  to  Doolittle  and  financed  him  to  go  out  after  that 
record. 

The  whole  aviation  industry  owes  a  debt  to  Cleveland. 

Various  things,  therefore,  become  apparent.  America's 
aeronautical  industry,  engaged  in  an  enterprise  fascinating 
to  the  men  associated  with  it,  knows  how,  under  the  direc- 
tion of  experts,  to  make  it  fascinating  to  the  lay  mind  as 
well.  The  immense  attendance  of  outsiders — outsiders 
who  repeated — testified  to  the  show's  general  fascination. 


THE  Schneider  trophy  has  ceased 
forever  to  be  an  object  for  which 
the  most  daring  and  skilful  of 
the  aviators  of  all  nations  can  com- 
pete in  the  effort  to  lower  air  speed 
records.  By  the  terms  of  the  deed  of  gift,  Britain  having 
won  again  this  year  becomes  a  permanent  holder  of  the 
symbol  which  has  been  as  coveted  as  any  ever  will  be  by 
the  time-defying  pilots  of  that  swiftest  of  all  man's  in- 
struments of  travel,  the  airplane.  This  year  France  and 
Italy  were  unable  to  compete  and  the  United  States  (to 
the  chagrin  of  thousands  of  its  air-minded  patriots)  chose 
not  to  spend  the  time  and  money  necessary  to  make  an 
attempt.  Britain's  victory,  therefore,  was  uncontested, 
a  circumstance  which  she  probably  infinitely  disliked.  But 
the  Schneider  Trophy  is  hers  to  have  and  hold  forever 
and  a  day. 

No  stigma  attaches  to  the  British  for  the  manner  of 
their  permanent  acquisition  of  this  great  symbol  of  man's 
supreme  skill  and  daring.  The  winning  plane  did  not  loaf 
about  the  historic  course  as  it  might  have  done.  It  flew 
like  a  bullet,  establishing  again  the  superiority  as  an  in- 
strument of  speed  over  anything  else  ever  devised  by  man 
of  the  machine  invented  by  those  American  supermen, 
the  Wrights.  All  England  had  to  do  was  to  cover  the 
course.  If  competitive  conditions  had  existed  the  mark 
set  would  have  been  many  miles  more  per  hour. 

The  American  situation  with  regard  to  this  great  speed 
contest  is  regrettable  in  the  extreme.  We  were  not  repre- 
sented this  year  although  we  had  won  in  1923  and  1925 ; 
in  1926  we  withdrew.  Our  speed  record,  266.59  m.p.h., 
was  set  by  Al  Williams  nearly  eight  years  ago.  That 
this  great  and  rich  nation  which  twice  had  proved  its 
ability  to  achieve  supremacy  in  Schneider  speed  contests 
should  have  been  defeated  by  sheer  unwillingness  of  those 
who  should  have  supplied  the  funds  must  be  a  humiliation 
to  every  American.  There  was  no  occasion  for  this  defeat 
by  default.  We  have  the  brains,  the  skill,  the  pluck,  the 
cash  for  victory,  the  manufacturers  who  can  build  in  com- 
petition with  the  world.  To  have  competed  competently 
would  have  cost  money,  yes;  but  it  will  cost  us  more,  in 
the  event  of  war,  not  to  have  behind  us  what  participation 
in  this  race  would  have  taught. 

England,  France  and  undoubtedly  Russia  have  military 
planes  that  will  fly  miles  around  our  very  fastest,  while 
Italy  has  more  than  one  machine  capable  of  doing  well 
over  400  miles  per  hour. 

The  Schneider  Trophy,  however,  served  a  purpose  valu- 
able to  mankind.    Every  advance  in  speed  helps  civilization. 

But  the  Schneider  Trophy  need  not  be  the  final  symbol 
dedicated  to  the  momentary  champions  of  rapid  flight. 
It  is  now  the  duty  of  the  United  States — its  duty  and  its 
self -protective  wisdom — to  appropriate  the  money  neces- 
sary for  experimentation  and  construction  until  we  shall 
have  produced  an  airplane  capable  not  only  of  equalling 
but  of  surpassing  in  speed  any  similar  machine  that  can 
be  produced  elsewhere  in  the  world.  This  is  a  matter  not 
only  for  national  pride  to  consider  but  for  national  sense 
of  security  to  regard  as  an  essential. 


Better  Than  Ever 

U.  S.  Absent 
Frank  A.  Tichenor 
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GRANDSTAND  OBSERVATIONS 


AT  THE 
AIR  RACES 

By  Pat  Murphy 


Wonder  what  kind  of  a  show  Jimmy 
Doolittle  and  Major  Udet  would  put  on 
in  the  sky  together,  and  how  Pancho 
Barnes  would  look  in  dresses. 

Mrs.  Omlie  and  her  husband  riding  in 
"their"  new  Cord  car  which  she  won  in 
the  Derby. 

Ray  Collins  setting  the  fashions  for  next 
year's  show  with  his  famous  orange  and 
black  striped  coat. 

Art  Goebel  at  a  dinner,  too  sleepy  to  en- 
joy the  airplane  cake  made  especially 
for  him. 

Casey  Jones  writing  a  new  song. 

Earl  Ovington,  the  first  air  mail  pilot, 
with  General  Hitchcock,  who  handed 
him  the  first  bag  of  mail  to  fly. 

Betty  Lund's  costumes,  and  her  hus- 
band's prompt  response  to  her  frequent 
calls — "Hey  Freddie  !" 


Rex  Uden's  smoke  bombs  for  determining 
wind  direction,  scaring  the  scorers  on  the 
field. 

Margery  Doig  known  as  "Mummy"  be- 
cause she  was  Ruth  Elder  Camp's  of- 
ficial chaperone. 

Majors  Brett  and  Brower  conferring 
with  Captain  Griffith  on  the  orders  for 
the  day. 

Lieutenant  "Woody"  Woodring  relating 
that  he  is  again  a  schoplboy,  attending 
the  Air  Corps  school  at  Wright  Field. 


Miss  Janet  Rex  as  hostess  in  the  Army 
box.  Janet  and  her  mother  entertained 
nightly  at  their  home  in  Overlook  Drive. 

Wonder  if  Lieutenant  Roland  Birnn,  of 
the  Information  Division  and  announcer 
for  the  Army,  ever  got  his  car  and  if 
any  of  the  newspaper  men  spelled  his 
name  correctly? 

Captain  Fritz  Hammer,  skipper  of  the 
DO-X,  and  Mr.  Dornier  watching  with 
interest  the  big  ship  races. 

George  Post,  of  Edo  float  fame,  suggest- 
ing a  waterfront  demonstration  to  stimu- 


Offiaal  U.  S.  Army  Air  Corps  photos  by  J.  L.  Albright 

Some  Personalities  at  the  National  Air  Races,  Cleveland,  Ohio:  Left  to  right  (upper)— Jimmy  Doolittle,  John  Livingston;  Charles  E. 
Thompson  and  Lowell  Bayles,  Cliff  Henderson.   (Lower) — Eddie  Rickenbacker,  Dale  Jackson,  "One-eye"  Connolly  (crashing  the  gate); 

Frank  Hawks;  Al  Williams 


Official  U.  S.  Army  Air  Corps  photos  by  J.  L.  Albright 
A  few  of  the  prominent  women  fliers  at  the  Races:  Left  to  right  (upper)— Amelia  Earhart  Putnam;  Edna  Newcomer,  Marty 
Bowman,  Gladys  O'Donnell,  Edith  Foltz,  Betty  Lund;  Ruth  Elder  Camp.    (Lower)— Phoebe  Omlie;  Mrs.  Seversky;  Dorothy 

Hester;  Mrs.  Maude  Tait 


late  the  "gate"  at  the  field.  (You  know, 
floats  are  not  used  for  landplane  races.) 

Hillig  and  Major  Udet  running  foot 
races  to  see  who  could  take  the  most 
snapshots,  with  Dr.  J.  D.  Brock  of  Kan- 
sas City  giving  plenty  of  competition 
with  his  movie  camera. 

Colonel  Clarence  M.  Young  being  glad 
to  get  away  on  his  trip  west  because  his 
hay  fever  is  back. 

Dorothy  Hester's  flowers,  and  pretty 
dresses,  evidence  that  a  woman  doesn't 
have  to  be  mannish  to  fly.  And  she  can 
fly !  Ask  W.  Hawley  Bowlus,  the  glider 
pilot. 

Lon  Yancy  standing  around  as  usual; 
will  he  ever  get  over  his  bashfulness? 

Amelia  Earhart  Putnam  and  her  husband 
greeting  friends  at  the  field. 

Captain  Frank  McKee,  Director  of  Avi- 
ation for  Ohio,  appointing  Jack  Berry 
Deputy  Sheriff  for  Cleveland. 

Tom  Lanphier,  B.  Franklin  Mahoney  and 
Father  O'Reilly  in  animated  conversa- 
tion. 


Dud  Steele,  Ray  Brown  and  "Pop"  Cleve- 
land deciding  what  to  do  with  the  races 
postponed  from  the  preceding  rainy  day. 

Johnny  Livingston  winning  another  race. 

Admiral  Moffett  saying  the  races  were 
good.  He  should  know. 

Alice  La  Tarte,  official  hostess  at  the 
Chicago  National  Air  Races,  looking 
more  charming  than  ever. 

Cliff  Henderson  is  a  mother's  boy,  tak- 
ing her  with  him  whenever  he  can  pry 
her  away  from  their  home  in  sunny  Cali- 
fornia. 

Eddie  Stinson's  genial  grin,  equaled  only 
by  that  of  his  fellow  Texan,  Jimmy  Ray. 
Frank  Hawks'  beautiful  (there's  no  bet- 
ter word  for  it)  awning-striped  white 
trousers. 

Cliff  Henderson's  lily  white  shoes  ruined 
by  the  mud  after  the  rain. 

Bellanca's  son,  about  four  years  old, 
watching  with  a  critical  eye  the  crazy 
flying  of  Atcherley  and  declaring  with 


extreme  depreciation  in  his  voice,  "I 
could  fly  like  that!" 

The  pretty  girls  that  de  Bernardi  at- 
tracted. 

Orlinski,  the  Polish  flier,  roaming  around 
by  himself,  unrecognized  in  civilian  togs, 
and  ordered  to  stand  back  behind  the 
lines — and  not  doing  so,  because  he  un- 
derstood no  English. 

Udet's  good  luck  talisman  which  he 
pinned  in  his  pocket  so  it  wouldn't  fall 
out  while  he  stunted. 

The  flag-lowering  ceremony  when  the 
bugler's  notes  went  sour  and  the  flag  re- 
fused to  come  down. 

One-eyed  Connolly  admonishing  an  as- 
tonished gate-keeper  with — "Don't  you 
ever  stop  me! — Understand?" 

Colonel  Eddie  Rickenbacker  meeting 
Major  Udet,  German  war  ace,  for  the 
first  time  on  the  ground.  They  had  met 
before  some  years  ago,  it  seems — in  the 
air  over  the  battle  lines.  I  wonder  what 
went  on  in  their  minds  as  they  greeted 
one  another — both  superb  airmen— both 
equally  good  sports. 
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NATIONAL  AIR  RACE  RESULTS 


Transcontinental  Handicap  Derby.     Santa  Monica,  California,  to  Cleveland,  Ohio 


(WOMEN'S  DIVISION) 

Pilot 

Home  Field  Plant 

Engine 

Prize 

Phoebe  Omlie 

— M  if — Te~n  Monocoupe 

Warner 

$3  000 

St.  Louis,  Mo.  Monocoupe 

Lambert 

1,8% 

Martie  Bowman 

Burbank,  Cal.             Inland  Sport 
(MEN'S  DIVISION) 

Warner 

1,200 

D.  C.  Warren 

Alameda,  Cal.             D.  H.  Moth 

Gypsy 

$3,000 

Lee  Brusse 

Glendale,  Cal.              Waco  F 

Kinner 

1,800 

Eldon  Cessna 

Wichita,  Kan.  Cessna 

Warner 

1,200 

Transcontinental 

Free-for-All  Speed  Dash  for  Bendix 
to  Cleveland 

Trophy.  Los 

J.  H.  Doolittle 

St.  Louis,  Mo.  Laird 

Wasp  Jr. 

$5,000 

H.  S.  Johnson 

Chicago,  111.  Lockheed 

Wasp 

3,000 

Beeler  Bleving 

Atlanta,  Ga.  Lockheed 

Wasp 

2,000 

Event  1. 

Men's  275  cu.  in.  Free-for-All  (S  lap 

s  5  mile  courst 

) 

Pilot 

Home  Field  Plane 

Speed 
Engine  (M.P.H.) 

M  Lambert 

Niles,  Mich.  Heath 

Heath 

B.  Stevenson 

Kansas  City,  Mo.  Monocoupe 

Lambert 

116.429 

Art  Chester 

Joliet,  111.  Davis 

Le  Blond 

114.617 

Event  2. 

Men's  275  cu.  in.  A.  T.  C.  (S  laps 

5  mile  course) 

Vernon  Roberts 

Moline,   111.  Monocoupe 

Lambert 

B.  Stevenson 

Kansas  City,  Mo.  Monocoupe 

116.267 

Art  Chester 

Joliet,  111.  Davis 

Le  Blond 

114.828 

Event  3. 

Men's  400  cu.  in.  Free-for-All  (5  lap 

s  5  mile  cours* 

') 

Ray  Moore 

San  Francisco,  Cal.    Keith  Rider 

156,546 

Ben  Howard 

Chicago,  111.  Howard 

Gypsy 

S.  J.  Wittman 

Oshkosh,  Wis.  Wittman 

Cirrus 

150.272 

Event  4 

Men's  A.  T.  C.  400  cu.  in.  (5  laps 

5  mile  course) 

R.  L.  Hall 

Springfield,  Mass.       Gee  Bee  D 

Menasco  C4 

128.538 

B.  Stevenson 

Kansas  City,  Mo.  Monocoupe 

Lambert 

116.489 

Art  Chester 

Joliet,  111.  Davis 

Le  Blond 

114.777" 

Event  5. 

Men's  510  cu.  in.  Free-for-All  (6  laps  5  mile  cours. 

•) 

John  Livingston 

Aurora,  111.  Monocoupe 

140.770 

Ben  Howard 

Chicago,  111.  Howard 

Gypsy 

136.847 

Vernon  Roberts 

Moline,  111.  Monocoupe 

Warner 

132.978 

Event  6 

Men's  510  cu.  in.  A.  T.  C.  (6  laps 

5  mile  course) 

John  Livingston 

Aurora,  111.  Monocoupe 

Warner 

148.791 

Vernon  Roberts 

Moline,  111.  Monocoupe 

Lambert 

144.201 

Peter  Brooks 

Hicksville,  N.  Y.  Monocoupe 

136.603 

Event  7. 

Men's  650  cu.  in.  Free-for-All  (6  laps  5  mile  com  si 

) 

John  Livingston 

Aurora,  111.  Monocoupe 

Warner 

139.507 

Ben  Howard 

Chicago,  111.  Howard 

Gypsy 

137.688 

Vernon  Roberts 

Moline,  111.  Monocoupe 

Warner 

133.888 

Event  8. 

Men's  650  cu.  in.  A.  T.  C.  (6  laps 

5  mile  course) 

John  Livingston 

Aurora,  111.  Monocoupe 

Warner 

132.555 

Vernon  Roberts 

Moline,  111.  Monocoupe 

Warner 

129.960 

Peter  Brooks 

Hicksville,  N.  Y.  Monocoupe 

Warner 

123.918 

Event  9. 

Men's  800  cu.  in.  Free-for-All  (5  laps  5  mile  cours< 

Ray  Moore 

San  Francisco,  Cal.     Keith  Rider 

Menasco 

185.097 

John  Livingston 

Aurora,  III.  Monocoupe 

Warner 

149.466 

Ben  Howard 

Chicago,  111.  Howard 

Gypsy 

148.784 

Lowell  Bayles,  w 


ir  Corps  photos  by  J.  L.  Albright 
hompson  Speed  Trophy 


Official  V.  S.  Army  Air  Corps  photos  by  J.  L.  Albright 
Doolittle  arriving  at  Cleveland  and  winning  the  Bendix  Trophy 


Event  10.    Men's  A.  T.  C. 


John  Livingston       Aurora,  111. 
Arthur  Davis  Lansing,  Mich. 

Lloyd  O'Donnell      Long  Beach,  Cal. 


Monocoupe  Warner  145.221 
Waco  10  T  Wright  J-6  141.977 
Waco  10  T        Wright  J-6  141.708 


Event  11.    Men's  1,000  cu.  in.  Free-for-All  (5  laps  5  mile  course) 

Springfield,  Mass.       Gee  Bee  Wasp  Jr.  189.545 

San  Francisco,  Cal.  Keith  Rider  Menasco  177.809 
Patterson,  La.  Wedell-Wms.     Wasp  Jr.  167.106 

1,000  cu.  in.  A.  T.  C.  Men's  (S  laps  5  mile  course) 
St.  Louis,  Mo.  Laird  Wasp  Jr. 

Aurora,  111.  Monocoupe  Warner 

Lansing,  Mich.  Waco  10  T        Wright  J-6 

en's  1,875  cu.  in.  Free-for-all  (5  laps  10  mile  cours. 
Springfield,  Mass.      Gee  Bee  Wasp  Jr. 

St.  Louis,  Mo.  Laird  Wasp  Jr. 

St.    Louis,   Mo.         Howard  Gypsy 


R.  L.  Hall 
Ray  Moore 
W.  J.  Wedell 

Event  12. 

James  Haizlip 


137.249 
135.240 
131.252 


147.438 


Event  13. 

Lowell  Bayles 
James  Haizlip 
Ben  Howard 

Event  14.    Men's  1,200  cu.  in.  A.  T.  C.  (5  laps  5  mile  course) 

John  Livingston     Aurora,  I1L  Monocoupe         Warner  144.327 

George  Harte         Wichita,  Kan.  Cessna  Wright  J-6  142.793 

Art  Davis  E.  Lansing,  Mich.      Waco  10  T        Wright  J-6  132.019 

Events  IS  to  23  (Elim 
Event  24.    Women's  A.  T.  C. 
Mae  Haizlip  St.  Louis,  Mo. 

Flo.  Klingensmith    Minneapolis,  Mi 
Betty  Lund  Troy,  O. 

Event  25.    Women's  510  cu.  in 

Phoebe  Omlie 
Mae  Haizlip 
Maude  Tait 


ated  for  Lack  of  Entries) 
350  cu.  in.  (5  laps  5  mile  course) 

Davis  Le  Blond       107.604  , 

l.    Monocoupe         Lambert  103.376 
Aeronca  Aeronca  70.059 


Memphis,  Tenn. 
St.  Louis,  Mo. 
Springfield,  Mas 


Free-for-All  (5  laps  5  mile 

Monocoupe  Warner 
Gee  Bee  D.  Menasc 
!.      Gee  Bee  Warner 


129,885 
129.483 
128.333 


Event  26  Women's 

Phoebe  Omlie  Memph 


Maude  Tait 


cu.  in.  A.  T.  C.  (6  laps  5  mile  course) 

Tenn.          Monocoupe  Warner  132.481 

St.  Louis,  Mo.           Gee  Bee  D.  Menasco  131.935 

Springfield,  Mass.      Gee  Bee  E.  Warner  J31.174 


Event  27.    Women's  800  cu.  in.  Free-for-All  (5  laps  5  mile  course) 

Gladys  O'Donnell     Long  Beach,  Cal.      Waco  Wright  J-6  134.354 

Mae  Haizlip  St.  Louis,  Mo.  Travel  Air         Wright  R  760  131.623 

Opal  Kunz  New  York,  N.  Y.     Waco  Wright  J-6  7  127.435 


Event  28.  Women's  1,000  cu.  in 
Gladys  O'Donnell     Long  Beach,  Cal. 


A.  T.  C.  (5  laps  5  mile  c 

Waco  Wright 


Klit 


nith  Minn 


ipoIK  Mil 


Event  29.    Women's  1,875  ci 

Flo.  Klingensmith  Minneapolis.  IV 
Mae  Haizlip  St.  Louis,  Mo 

Gladys  O'Donnell     Long   Beach,  I 


in.  A.  T.  C.  (5  laps  5  mile 


Event  30. 


Cal.      Waco  Wright  J-6 

Mixed  Race  by  Invitation  (5  laps 


138.638 
136.884 
133.357 


141.218 
140.189 
136.320 


Robert  L.  Hall  Springfield,  Ma 
J.   Wedell  Patterson,  La. 

James  Haizlip         St.  Louis,  Mo. 


Gee  Bee 
Wedell  Wn 
Laird 


Wasp  Jr. 
Wasp  Jr. 
Wasp  Jr. 


Official  U.  S.  Army  Air  Corps  photos  by  J.  L.  Albright 
Prominent  Visiting  Airplanes  at  the  Cleveland  Races:  Left  to  right  (upper)— The  Burnetii  Transport  which  flew  to  the  races  with 
18  passangers;  the  Dornier  Seaplane  flown  from  Germany  by  Capt.  Wolfgang  Von  Gronau  and  crew;  Boardman  and  Polando's  Bel- 
lanca  airplane  "Cape  Cod,"  which  they  flew  to  Turkey.    (Lower) — Frank  Hawks'  Travel  Air;  Canadian  military  trio;  Post  and  Gatty's 
round-the-world  Lockheed  "Winnie  Mae" 


Event  31.    Civilian  Acrobatic  Exhibition  (No  report 


Pilot 


Home  Field 


Plan 


Engine  Speed 


Event  32.  Charles  E.  Thompson  Trophy  Race  (10  laps  10  mile  course) 
Lowell  Bayles         Springfield,  Mass.      Gee  Bee  Wasp  Jr.  236.239 

J.  R.  Wedell  Patterson,  La.  Wedell  Wms.     Wasp  Jr.  227.992 

Dale  Jackson  Cleveland,  O.  Laird  Solution    Wasp  Jr.  211.183 

Event  33.    Cleveland  Pneumatic  Aerol  Trophy  Race,    Women  Pilots  Only 

(5  laps  10  mile  course)  Free-for-All 
Maude  Tait         '    Springfield,  Mass.      Gee  Bee  Y        Wasp  187.574 
Mae  Haizlip  St.  Louis,  Mo.  Laird  Wasp  Jr.  165.201 

Flo.  Klingensmith    Minneapolis,  Minn.     Cessna  Wright  J-6  160.327 

Event  34.    Men's  Deadstick  Landing  Contest 


Pilot 


Home  Field 


Plane 


August  30 

John  Livingston  Aurora,  111.  Monocoupe  Warner 

Lloyd  O.  Yost  Niles,  Mich.  Waco  Warner 

Arthur  Davis  Lansing,  Mich.  Waco  Wright  J-6 

W  August  31 

Thos.  Cushman  Cincinnati,  O.  Aeronca  Aeronca 

H.  A.  Speer  Cincinnati,  O.  Aeronca  Aeronca 

Roger  Don  Rae  Lansing,   Mich.  Challenger  OX-5 


September  1 

Eldon  Cessna  Wichita,  Kan.  Cessna  Warner 

John  Livingston      Aurora,  111.  Monocoupe  Warner 

L.   Glasscock  Dunedin,  Fla.  Stinson  Wasp  Jr. 

September  2  (with  brakes) 

John  Livingston      Aurora,  111.  Monocoupe  Warner 

George  L.  Harte     Wichita,  Kan.  Cessna  Wright  J-6 

George  Quick  San  Francisco,  Cal.     Bellanca  Wright  J-6 

(WITHOUT  BRAKES) 

Fred  Lund  Troy,  O.  Aeronca  Aeronca 

T.  Cushman  Cincinnati,  O.  Aeronca  Aeronca 

Hugh  Spooner  Montreal,  P.  Q.  Curtiss  Reid  Gypsy 

September  4  (with  brakes) 

John  Livingston      Aurora,  111.  Monocoupe  Warner 

George  Harte  Wichita,  Kan.  Cessna  Wright  J-6 

Lester  Glasscock      Dunedin,  Fla.  Stinson  Wasp  Jr. 

(without  brakes) 

OX-5 


Harold  Newman      Moline,  111.  Travel  Air 

Fred  Lund  Troy,  O.  Aeronca 

T.  Cushman  Cincinnati,  O.  Aeronca 

(National  Air  Race  Results  continued 


Aer 
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THOSE  REAR  VISION  RACES 


IF  I'd  only  known  what  the 
National  Air  Race  organ- 
izers were  up  against  at 
Cleveland  this  year,  I'd  have 
been  able  to  see  the  races,  be- 
cause I'd  have  come  there 
equipped  with  a  periscope  bor- 
rowed from  Sir  Hubert  Wil- 
kins.  Sir  Hubert  didn't  need 
a  periscope  anyhow,  as  it 
turned  out,  because  he  merely 
sunk  under  the  ice,  looked  at 
a  few  fish  and  icicles,  and 
then  radioed  that  he  was  re- 
turning with  his  sub-subma- 
rine and  his  finances  somewhat 
bent. 

But  if  Sir  Hubert  didn't 
need  a  periscope,  I  certainly 
did,  for  without  it  I  saw  only 
a  corner  of  the  Air  Races. 
And  that's  all  anyone  else  saw, 
unfortunately,  for  which  con- 
dition nobody  at  all  is  to 
blame.  It  may  seem  odd  that 
I  can't  find  anyone  to  blame- 
outside  of  President  Hoover 
and  the  Bolsheviks,  who  always  get  the  blame  for  things 
we  can't  hook  onto  anyone  else — but  the  fact  of  the  matter 
is  that  until  a  change  is  made,  the  Cleveland  Municipal 
Airport  is  unsuitable  to  hold  really  interesting  races.  Which 
is  not  to  say  that  it  can't  be  made  the  place,  for  it  can. 

The  races  were  held  chiefly  in  a  ravine  far  back  of  the 
grandstand.  We  saw  them  take  off,  fly  to  the  scattering 
pylon,  come  back  on  the  course — and  disappear.  Where 
they  went,  none  but  a  few  of  us  knew.  They  simply  were ; 
and  then  they  were  not.  A  rush  and  a  roar — and  they 
were  gone  where  the  woodbine  twineth.  The  last  we  saw 
of  them,  they  were  heading  North.  Minutes  later  they 
came  back  from  behind  the  stands,  made  a  practically  un- 
banked  turn  before  the  judges'  stand,  and  again  went 
streaking  off  into  the  vast  unknown. 

One  of  the  pathetic  sights  was  the  vain  struggle  of  a 
radio  announcer  to  inject  an  air  of  excitement  into  his 
account  of  the  races.  "There  they  go,  ladies  and  gentle- 
men," he  would  howl,  all  a-jitter  with  emotion.  "They  are 
racing  away  from  us  at  terrific  speed.  Away — away — 
a-way-ee!  Now  they  are  out  of  sight  behind  the  stands 
They  will  be  back  in  a  minute — the  excitement  is  intense, 
ladies  and  gentlemen — four  minutes — we're  all  waiting 
eagerly  to  see  them  again — five  minutes — they  should  be 
here  any  minute  now.  What  a  wonderful  day  it  is  here, 
ladies  and  gentlemen.  The  excitement  is  something  fierce — 
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I  just  saw  Pancho  Barnes — 
the  racers  should  be  back  any 
minute  now.  The  people  are 
so  excited  they  are  stamping 
their  feet.  Now  the  an- 
nouncers are  introducing  a 
famous  pilot — I  didn't  catch 
the  name — he  said,  'I'm  glad 
to  be  here — a  fine  race  we  are 
seeing,  in  just  a  few  minutes.' 
They'll  be  back  any  minute, 
now,  ladies  and  gentlemen. 
I  must  ask  you  to  be  patient." 

The  broadcasters  did  their 
best,  but  they  already  had  de- 
scribed the  field  seventeen 
times,  and  there  was  nothing 
else  in  sight  for  minutes  and 
minutes.  Finally,  between  laps, 
they  resorted  to  announcing 
the  movements  of  a  school  of 
goldfish  in  a  pond  by  the  an- 
nouncers' stand.  This  bright- 
ened up  the  broadcasts  con- 
siderably— and  did  no  harm  to 
the  fish. 
With  everything  back  of  the 
stands  and  nothing  in  front  of  them,  a  concessionaire  would 
have  cleaned  up  a  fortune  selling  rear  vision  mirrors  and 
periscopes.  The  only  chap  who  could  see  much  was  Willie 
Westinghouse,  the  robot — he  was  facing  the  stands.  It 
was  pretty  much  as  though  the  automobile  races  at  Indian- 
apolis were  run  with  all  the  seats  facing  the  other  way. 
Somebody  suggested  putting  the  stands  on  a  revolving 
platform— a  good  idea,  but  there  wasn't  time  to  put  it  into 
effect. 

Now  if  anyone  was  to  blame  for  this  result,  I'd  be  glad 
to  pin  the  blame  on  him.  But  all  we  can  blame  are  the 
flying  conditions  on  the  Cleveland  Municipal  Airport.  So 
great  is  the  movement  of  passenger  transport,  air  mail,  and 
other  commercial  and  private  planes  from  the  port,  that 
it  would  be  unsafe  and  absolutely  inadvisable  to  plan 
course  that  would  be  in  front  of  the  stands  as  they  are 
situated  today.  Cleveland  Airport  must  be  kept  open,  even 
during  races ;  racing  planes  should  not  and  must  not  cut 
across  the  path  of  commercial  craft  engaged  in  the  business 
of  aerial  transportation.  If  any  accident  occurred,  such 
as  a  collision  with  a  passenger  transport,  any  benefit  we 
might  have  derived  from  more  interesting  races  would  be 
washed  out,  and  the  National  Air  Races  would  be  written 
up  as  a  hazard  to  aviation  and  the  safe  transportation  of 
the  public  on  our  airlines. 

Under  existing  conditions,  the  Contest  Committee  and 
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the  Race  management  planned  the  course  sensibly  and 
safely,  for  which  they  are  to  be  commended.  However, 
we  must  not  rest  content  with  uninteresting  races  held  be- 
hind the  stands.  We  must  get  together  behind  a  plan  that 
will  put  them  out  front  where  they  belong,  and  yet  put  them 
there  with  safety. 

Now  as  for  the  rest  of  the  show,  it  was  excellent.  The 
flying  couldn't  be  better  than  that  at  Chicago  last  year. 
In  fact,  it  was  just  about  the  same.  When  pilots  reach  a 
certain  stage  of  expert  airmanship  and  put  on  such  shows 
as  the  Army,  Navy,  Marine  and  commercial  pilots  put  on 
at  the  National  Air  Races,  there  isn't  much  they  can  add  to 
it  from  year  to  year.  I  saw  only  one  new  stunt,  the  Army's 
Three  Turtles  rolling  their  formation  of  three  planes  in 
unison — at  least,  it  was  new  to  me.  I  don't  mean  that  the 
three  planes  rolled  within  the  formation ;  I  mean  that  the 
complete  formation  of  three  planes  rolled  about  its  path 
of  flight.  It  was  as  graceful  and  apparently  as  difficult  a 
piece  of  precision  flying  as  I  have  seen.  The  planes  seemed 
only  about  a  yard  apart,  and  they  kept  that  distance,  neither 
closing  up  nor  spreading  out,  during  their  remarkable 
maneuvers. 

The  Three  Siskins  of  the  Canadian  Air  Force  were  quite 
as  expert  as  the  Three  Turtles  in  any  maneuver  they  per- 
formed. In  fact,  as  they  did  their  work  at  a  much  lower 
altitude  they  were  more  spectacular  from  the  viewpoint 
of  the  spectators  in  the  stands.  Furthermore,  as  their 
Jaguar  engines  and  wooden  propellers  made  but  little  noise, 
the  Siskins  presented  the  strange  illusion  of  gliding  smooth- 
ly through  their  maneuvers,  while  the  Turtles,  making  more 
uproar  with  their  metal  propellers,  were  obviously  flying 
through  the  various  evolutions.  However,  that  formation 
roll  gave  the  stunt  honors  to  the  Three  Turtles.  I  was 
sorry  we  didn't  see  them  more  frequently,  and  that  they 
were  not  permitted  to  fly  a  little  lower.  In  the  interests  of 
safety,  however,  they  were  ordered  to  fly  high,  which  they 
did. 

The  Army,  Navy  and  Marine  formation  work  was  up  to 
the  standards  we  have 
-  -  grown   accustomed  to 

during  the  years.  It 
must  be  seen  to  be  ap- 
preciated. Incidentally, 
I  was  just  wishing  that 
we  could  see  it  from  a 
somewhat  lower  alti- 
tude, when  two  Ma- 
rines touched  wings — 
and  then  I  was  relieved 
to  think  the  command- 
ing officers  had  taken 
sufficient  notice  of  the 
chances  of  a  collision  to 
order  all  formation 
work  performed  at  a 
safe  height.  As  Lieut- 
enants Sanderson  and 
Brice  parachuted  to 
safety,  their  planes 
crashed,  the  one  in  a 
field  and  the  other  on 
the  roof  of  a  school. 
Trust  the  Marines  to 
lead  the  way,  even  in 
the  work  of  bringing 


■Photo  by  Heck 
Excitedly  watching  the  Air 
Races,  we  have  the  Misses 
Abigail  Axelrod  and  Matilda 
Klutz,  who  plan  a  transatlan- 
tic hop.  These  Fair  misses  will 
give  the  air  currents  some- 
thing to  think  about 


the  possible  benefits  of  aviation  home  to  the  school  children. 

This  collision  demonstrated  the  wisdom  of  flying  all 
formations  at  a  safe  distance  from  the  crowded  stands.  If 
a  plane  falls  on  the  field,  or  around  the  field,  those 
under  it  have  a  good  chance  of  moving  away ;  if  it  falls  in 
the  stands  there  is  not  only  no  hope  for  those  immediately 
under  it,  but  the  certainty  that  many  spectators,  perhaps 
hundreds,  will  be  injured  or  killed  in  the  resulting  panic. 
In  general,  the  farther  away  from  the  stands  all  formation 
and  stunt  work  is  performed,  the  better,  even  at  the  cost 
of  losing  part  of  the  spectacular  value  of  these  events.  I 
saw  three  distinct  occasions  where  airplanes,  piloted  by  our 
most  accomplished  stunt  merchants,  didn't  come  out  of  an 
evolution  exactly  where  the  performer  expected  them  to 
come  out.  One  pilot — a  noted  expert  airman — came  out 
of  a  loop  and  roll  just  over  the  grandstand,  to  the  con- 
sternation and  surprise  of  the  timers,  who  claimed  they 
could  have  touched  his  wheels — which,  of  course,  they 
couldn't.  He  explained  afterward  that  he  hadn't  allowed 
quite  enough  for  the  wind.  Evidently  not.  Still,  after 
an  airplane  has  hit  a  crowded  stand  at  some  two  hundred 
miles  an  hour  it's  going  to  be  poor  comfort  to  learn  that 
if  the  wind  hadn't  been  blowing,  a  dozen  or  so  people 
might  have  kept  on  living. 

Here's  a  suggestion  that  I  hope  is  taken  into  considera- 
tion next  year.  Why  not  run  a  white  line  some  five  hun- 
dred feet  out  from  the  stands,  along  the  line  of  the  stands, 
and  order  that  all  pilots — which  includes  visiting  foreign 
pilots  as  well  as  our  own — should  perform  all  maneuvers 
on  the  field  side,  not  the  grandstand  side,  of  that  line.  A 
sensible  exception  could  be  made  for  such  flying  as  Flight 
Commander  R.  L.  R.  Atcherley  performs,  for  that  amazing 
aerial  clowning  is  safe,  even  for  the  performer  himself. 

The  Air  Races,  considered  as  a  competently  managed 
show  for  the  public,  are  improving  each  year,  thanks  very 
largely  to  the  skilled  and  sensible  management  of  Cliff 
Henderson,  Managing  Director,  and  Phil  Henderson, 
Assistant  Manager.  All  of  the  good  features  of  former 
races  have  been  re- 
tained, and  have  been 
smoothed  out.  The  dis- 
orderly confusion  of 
past  years  has  become 
the  orderly  confusion 
of  1931  ;  and  I  hope 
that  1932  will  be  even 
better.  It  should  be. 
Now  that  Cleveland  is 
the  permanent  home  of 
the  races  for  the  next 
four  years  it  should  be 
possible  to  secure  the 
services  of  the  same 
people,  in  the  same 
jobs,  so  they  may  be- 
come more  and  more 
expert  through  prac- 
tice. 

The   Contest  Com- 
mittee —  a  committee  F"°to  by  G 
that  usually  functions         And  here  al>out  *°  m?kean 

,  r  ascent,  we   have  Mr.  Landon 

in   more   or   less   of   a  Butts>    of    the  Southampton 

flat   spin — sailed   along  Butts,  noted  parachute  jumper 

to  the  satisfaction  of         wth°    alwaj;s    Ia"ds  .in  the 

.  .  stands.       Parachute  jumpers 

nearly  all,  including  It-  feel  no  pain,"  said  Mr.  Butts 
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Higher  M.  Buckem  before  the  microphone  at  the  air 
races  bleating  out  the  merits  of  the  M-A-A- 


self.  Pop  Cleveland,  as  Mastodon  of  Ceremonies,  sur- 
passed himself,  and  nearly  all  the  lads  threw  themselves  into 
their  work  not  only  with  enthusiasm  but  with  common  sense 
; — a  quality  not  always  present  in  previous  years.  Let's  try 
to  keep  them  together  for  next  year.  And  let's  drop  some 
who  have  demonstrated  that  they  are  unfitted  for  or  have  no 
interest  in  the  work.  There  were  men  on  the  committee 
who  had  no  intention  of  doing  any  work,  and  who  were 
even  honest  enough  to  say  so,  yet  they  were  put  on.  Why? 
Nobody  knows. 

The  timing,  under  the  expert  guidance  of  Carl  F.  Schory, 
was  better  and  immeasurably  faster  in  handing  out  results 
than  it  ever  has  been  before,  thanks  to  the  Marchant  cal- 
culating machines  which  are  quicker  and  more  accurate 
than  any  mere  human  can  ever  be.  The  Starters  under 
Ray  Collins  and  Operations  under  Ray  Brown  worked 
with  the  smoothness  of  a  Dry  lobbyist  sliding  around  a 
Congressman- — and  there's  nothing  in  the  world  smoother 
than  that.  And  I  mustn't  forget  Field  Communications 
under  Earl  Southee,  the  Swamproot  Ace,  on  whose  com- 
mittee I  worked. 

I've  got  a  better  job  picked  out  for  myself  next  year — 
I'm  going  to  be  the  man  who  interviews  the  cash-box 
keeper.  It's  the  best  job  at  the  races.  The  fellow  who 
had  it  this  year — nobody  ever  found  out  his  name — walked 
into  the  cash  office  where  they  keep  the  money  from  ticket 
sales,  and  said,  "There's  a  phone  call  for  you  just  outside 
the  door."  The  cashier  stepped  out  and  found  someone 
was  on  the  wire  asking  him  a  lot  of  questions.    When  he 
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hung  up  and  returned  to  his  office  he  found  that  his  caller 
had  left,  and  so  had  $450  in  cash.  That  interviewer  was 
the  only  one  who  made  any  money,  and  he  wasn't  even  on 
a  committee. 

Say,  the  Livingston-Roberts  Feud,  that  I  believe  started 
generations  ago  in  the  Kentucky  Hills,  flared  up  in  all  its 
fury.  But  this  time  the  Livingston  Clan  won  in  a  walk- 
away. The  Roberts  Clan  didn't  have  a  chance.  It  seems 
a  Livingston  fired  at  a  Roberts  with  a  N.A.C.A.  cowling, 
and  routed  the  Roberts  interests  so  they  never  recovered. 
All  Vern  Roberts  could  do  this  year  was  to  chase  Johnny 
Livingston  around  the  course. 

The  pass  situation,  I  am  glad  to  report  to  my  six  tired 
readers,  remains  unchanged.  The  Battle  of  the  Passes  is 
staged  each  year,  with  odd  sorties  here  and  there,  and 
an  occasional  skirmish  we  haven't  witnessed  before ;  but  in 
its  main  elements  it's  the  same  old  battle.  The  public  is 
trying  to  get  in  for  nothing  and  the  race  management  is 
trying  to  get  them  in  for  something. 

Friends  got  passes,  went  in— and  threw  the  passes  out 
over  the  top  of  the  stands  for  other  friends  to  use.  Sixteen 
good  men  and  true  went  in  on  one  pass,  I  was  told.  I 
believe  it.  I  watched  a  whole  family  go  in  on  one  pass — 
a  father,  mother,  and  three  children.  I  happened  to  know 
the  father,  a  mechanic,  who  explained  to  me  how  it  was 
done. 

Then  the  management,  fighting  a  losing  game  with  the 
horde  of  pass  holders  and  pass  sharers,  got  up  a  new  dodge 
— to  punch  the  pass  each  day,  and  issue  pass-out  checks. 
Even  our  field  uniform  sweaters  were  not  a  pass — the 
smart  lads  about  town  had  bought  blue  ones  that  looked 
very  much  like  the  uniform  ones  the  committeemen  wore. 
So  every  time  we  went  in  or  out  of  any  enclosure,  we  had 
to  show  passes,  checks,  and  whatnot. 

The  Battle  raged  from  dawn  to  dark.  The  gatemen 
were  good,  but  the  crowd  were  better.  The  numbers  who 
got  in  free,  on  friends'  passes,  were  estimated  in  the  thou- 
sands. Still,  it  was  difficult  trying  to  work  it  without  a 
pass.  A  parachute  jumper  who  landed  outside  the  stands 
couldn't  get  back  in.  A  parachute  wasn't  a  pass.  It  seems 
about  a  hundred  young  lads  had  made  up  bundles  of  burlap, 
told  the  gatemen  they  were  carrying  parachutes  from  which 
they  had  only  just  unharnessed  themselves,  and  thus  had 
got  in  free.  When  a  real  jumper  arrived,  they  wouldn't 
believe  him. 

Among  those  who  got  in  free  were  One-eyed  Connolly 
and  Colonel  Roscoe  Uniform  Turner,  gate  crashers  par 
excellence,  by  special  appointment  to  His  Majesty  the  King, 
and  a  couple  of  governors.  Roscoe  and  One-eye  wouldn't 
accept  a  pass  if  offered  one — they  prefer  to  crash  the  gate. 
Although  he  always  has  been  entitled  to  a  pass,  Roscoe 
has  never  accepted  one  for  himself  yet.  He  simply  de- 
clares, "I  am  Roscoe  Turner,"  fixes  the  gateman  with  a 
frigid  stare,  and  in  he  goes.  That  Gilmore  lion  he  used 
to  carry  grew  too  big,  so  Roscoe  put  it  in  a  cage  on 
Beverley  Boulevard  in  Los  Angeles,  and  now  carries  Gov- 
erner  James  E.  Rolph,  Jr.,  of  California,  instead.  Gov- 
ernor Sunny  Jim  is  doubling  for  the  lion,  as  it  were.  He'd 
better  be  careful  not  to  grow  too  big  or  Roscoe  will  put 
him  in  that  cage  with  Gilmore. 

Among  those  missing  this  year  was  dear  Mother  Tusch, 
who  was  too  ill  to  attend.  But  a  good  many  of  her  old 
boys  thought  of  her  and  missed  her — including  this  espe- 
cially tough  old  one  who  writes  this.  Mother,  you  must 
be  with  us  next  year.  (Continued  on  page  115) 
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THREE  WEEKS'  LEAVE 

By  Don  Rose 


CITIZENS  of  no  importance,  even  as  you  and  I,  are 
worried  just  now  with  a  riddle  that  might  have 
given  the  Sphinx  a  headache.  Times  are  bad,  and 
nobody  seems  to  know  whether  they  are  getting  better  or 
worse.   The  problem,  therefore,  is  briefly  this :  shall  we 
go  cautiously  and  live  carefully,  save  our  money  and  take 
thought  for  the  morrow,  and  run  the  real  risk  that  some- 
thing or  somebody  will  go  busted  and  take  us  along?  Or 
shall  we  spend  our  money  while  we  have  it,  contribute  our 
s  mite  to  better  business,  and  take  a  chance  on  being  caught 
some  day  with  nothing  in  our  pockets  or  the  bank  account  ? 
Nobody  really  knows  whether  the  thrifty  or  the  spend- 
I  thrifty  are  the  more  desirable  citizens  in  the  middle  of  a 
|  depression.   It  seems  wicked  to  be  wasteful,  but  it  seems 
equally  reprehensible  to  be  tightfisted.  Those  who  manu- 
facture commodities  for  sale  and  those  who  sell  them,  pray 
every  morning  and  evening  that  people  will  loosen  up.  But 
bankers  and  other  queer  fish  are  equally  certain  that  we 
should  feed  every  spare  nickel  into  our  savings  accounts. 

Having  wrestled  all  summer  with  this  curious  problem 
and  paradox,  I  decided  at  last  to  obey  a  reckless  impulse. 
For  no  good  reason  I  resolved  to  take  three  weeks  vaca- 
tion instead  of  two,  and  to  spend  it  high,  wide  and  hand- 
somely. The  excuse  was  that  if  I  spent  all  my  savings 
and  borrowings  on  a  real  holiday,  I  would  have  the  pleasant 
I  memory  thereof  for  years  and  years  and  years.  If  I  saved 
the  money,  I  should  eventually  spend  it  or  somebody  would 
take  it  away  from  me,  and  then  I  wouldn't  have  anything. 

So  the  wife  and  one  of  the  elder  offspring  and  the  alleged 
head  of  the  family  startled  and  shocked  the  neighbors  one 
j  day  in  August  by  leaving  the  rest  of  the  youngsters  at  the 
mercy  of  relatives  and  the  hired  girl,  and  took  off  for 
Europe.  Three  weeks  and  two  days  later  we  were  back 
again. 

We  won't  stop  now  to  discuss  the  question  as  to  whether 
it  was  mere  foolishness  to  go  so  far  for  eleven  days  ashore, 
i  The  simplest  possible  answer  is  that  we  had  a  swell  time. 
I  It  started  when  we  stepped  on  the  boat,  or  a  little  earlier, 
and  ended  when  we  walked  off  another  into  the  hottest 
day  of  the  year  and  two  hours  of  torture  at  the  hands  of 
I  the  customs  service.  We  felt  as  though  we  had  been  away 
for  three  months  or  three  years.  For  in  the  time  that  it 
takes  to  catch  a  cold  and  get  over  it  we  had  traveled  8,000 
miles,  visited  a  score  of  places  that  deserved  it,  surveyed 
another  civilization  and  sampled  the  life  of  all  levels'  of 
j  its  society.   We  had  seen  old  friends   and   made  new 
|  acquaintances,  visited  old  haunts  and  tried  new  trails,  and 
stuffed  ourselves  full  of  history,  scenery  and  amusing  ex- 
.  perience.    We  had  traveled  500  miles  by  automobile  in 
,  England  and  been  four  times  to  the  theater.   And  when 
|  it  was  all  over,  we  were  completely  demoralized  for  all 
;  ordinary  occupations  and  thoroughly  worn  out,  so  that  a 
I  week  or  so  later  we  feel  perfectly  elegant,  which  proves 
that  no  healthy  person  ever  improved  his  condition  by 
I  resting. 

j     I  went  through  a  thousand  miles  of  England  with  one 
eye,  at  least,  alert  for  anything  relating  and  referring  to 
I  aviation.  The  conclusions  I  brought  back  with  me  prob- 


ably don't  amount  to  anything;  they  are,  after  all,  the  im- 
pressions of  only  an  eleven-day  stay,  during  which  time 
I  was  acting  as  guide,  manager,  treasurer  and  peacemaker 
to  a  party  of  four,  including  three  ladies  of  divers  ages  and 
temperaments.  It  was  nice,  but  it  was  never  tiresome.  And 
if  English  aviation  was  to  get  any  attention  during  my 
tour,  it  had  to  get  in  my  way.  I  hadn't  time  to  go  looking 
for  it. 

The  result  was  that  I  didn't  see  it.  In  a  thousand  miles 
of  traveling  around  England,  as  far  North  as  Yorkshire, 
down  into  Essex,  and  all  over  the  West  country,  I  think 
I  saw  just  six  airplanes.  One  came  out  to  meet  us  in  the 
Solent,  off  Southampton,  and  flew  around  the  Aquitania 
to  entertain  the  tourists.  A  second  was  a  Schneider  Cup 
racer  standing  on  a  ramp  on  the  Isle  of  Wight,  looking 
vaguely  like  a  rather  small  wasp.  A  third  was  waiting  on 
the  Hendon  aerodrome  for  the  rain  to  stop.  We  came 
back  the  same  way  two  days  later  and  it  was  still  wait- 
ing; otherwise  there  wasn't  a  sign  of  life  on  the  field. 

A  fourth  was  probably  a  stray  from  an  air  circus  per- 
forming at  Leeds.  I  think  it  is  significant  of  the  status  of 
aviation  in  England  that  a  handful  of  barnstormers  can 
still  stir  up  a  lot  of  local  excitement  in  the  territory  up 
North.  This  circus,  so  far  as  I  could  find  out,  was  the  sort 
of  thing  that  dates  ten  years  back  in  this  country.  The  lad 
who  drove  our  car  was  quite  keen  about  it.  But  he  had 
never  been  in  the  air  and  admitted  that  he  was  scared  to 
try  it. 

The  fifth  plane  was  a  military  ship  flying  high  over 
Salisbury  Plain,  where  the  English  army  does  it  practic- 
ing. The  sixth  was  a  big  transport,  probably  on  its  way 
from  Ireland  to  Croydon.  And  that  was  all. 

I  may  be  misjudging  my  native  land  when  I  say  that 
aviation  is  seven  leagues  behind  us  in  England.  But  the 
facts,  as  I  saw  and  heard  them,  seem  to  say  so.  The  big 
difference  seems  to  lie  with  the  public  attitude  toward 
aviation,  not  with  designers,  pilots  or  the  comparative  ex- 
cellence of  individual  airports  or  flying  services.  Had  I 
seen  Croydon  I  might  have  been  much  impressed  with  the 
efficiency  and  activity  of  an  international  airport,  and 
brought  home  the  idea  that  we  have  still  a  lot  to  learn.  Had 
I  watched  the  fighting  ships  of  the  British  air  fleet  I  might 
have  something  to  say  of  comparative  speeds  and  arma- 
ments. But  in  one  respect  I'm  glad  that  I  didn't.  For  it  is 
more  interesting  and  important  to  know  what  the  man  in 
the  street  thinks  of  aviation  as  a  commercial  convenience, 
business  utility  and  oportunity  for  private  amusement.  And 
the  man  in  the  street  in  England  simply  doesn't  take  com- 
mercial aviation  seriously,  so  far  as  I  could  find  out. 

He  thinks  highly,  of  course,  of  the  fighting  air  fleet.  He 
is  vaguely  aware  of  the  fact  that  a  lot  of  well-to-do  English- 
men have  their  private  planes,  though  it  is  quite  clear  that 
they  must  do  most  of  their  flying  somewhere  else.  He  is 
pleased  to  think  that  from  Croydon  one  may  fly  to  any 
of  the  capitals  of  Europe,  though  he  never  thinks  of  doing 
it  himself.  He  looks  on  aviation,  indeed,  as  something 
beyond  his  personal  province — something  for  the  army  and 
(Continued  on  page  118) 
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The  Michigan  Board  of  Aeronautics 

By  Major  Floyd  E.  Evans,  Director 


THE  Michigan  Board  of  Aeronautics  was  created  by 
law  during  the  1929  session  of  the  State  Legislature. 
It  consisted  of  five  commissioners  appointed  by  the 
Governor  to  serve  for  a  period  of  five  years.  During  the 
recent  session  the  State  Highway  Commissioner  and  the 
Commissioner  of  Public  Safety  were  added  as  members  of 
the  Board.  When  it  was  created,  many  in  the  industry 
considered  the  Board  a  political  nuisance.  It  has  since 
passed  through  the  stage  of  a  necessary  evil  and  is  now 
gradually  taking  its  place  as  a  useful  department. 

The  function  of  the  State  Air  Board  is  to  carry  out  the 
will  of  the  legislature  on  all  aeronautical  matters.  The  air 
laws  of  Michigan  are  very  broad  and  are  as  nearly  as  pos- 
sible strictly  in  accord  with  the  United  States  Department 
of  Commerce  regulations  and  recommendations.  All 
planes  operating  commercially  in  the  state  must  be  licensed 
by  the  Department  of  Commerce,  all  pilots  must  possess 
the  appropriate  Department  of  Commerce  pilot's  license 
and  all  planes,  even  though  not  operating  commercially, 
must  be  maintained  in  an  airworthy  condition.  All  air- 
ports and  landing  fields  used  for  commercial  purposes 
must  be  inspected  and  licensed  by  the  State  Air  Board. 
All  schools  of  aviation  and  aviation  instructors  must  be 
licensed  and  the  United  States  Department  of  Commerce 
air  traffic  rules  must  be  obeyed.  All  aircraft  in  the  State 
must  be  registered'  with  the  Secretary  of  State  and  pay  a 
registration  fee  based  on  two  and  one-half  cents  per  pound 
of  net  weight  of  the  aircraft.  This  registration  fee  is  in 
lieu  of  all  property  taxes  on  an  aircraft  and  corresponds  to 
the  automobile  weight  tax  which  is  levied  in  this  state. 

A  three-cent  gasoline  tax  is  in  effect  in  Michigan.  Opera- 
tors who  show  proof  that  they  are  operating  interstate  on 
a  regular  schedule  get  a  one  and  a  half  cent  refund  on  the 
gas  tax.  All  money  received  from  the  aviation  gasoline 
tax,  from  the  registration  of  aircraft  and  from  the  licensing 
of  schools,  airports,  and  instructors  is  placed  to  the  credit 
of  the  State  aviation  fund. 

There  was  passed  at  the  recent  session  of  the  legislature 
a  law  authorizing  the  establishment  of  emergency  landing 
fields  by  the  Board  of  Aeronautics.  A  recent  law  also  in- 
structed the  Air  Board  to  study  the  possibilities  of  the 
development  of  the  aviation  industry  in  the  state,  to  collect 
and  disseminate  information  on  aviation,  to  chart  the  civil 
airways  in  the  state  and  arrange  for  the  publication  of 
maps  of  such  airways  and  to  encourage  the  establishment 
of  airports  and  air  markings.  The  Board  is  also  authorized 
to  establish  a  state  aviation  weather  reporting  service. 

A  program  and  policy  for  the  establishment  of  emergency 
fields  has  been  adopted  by  the  Board  and  the  work  is  now 
under  way  for  actual  development  of  them.  The  current 
year's  program  calls  for  the  installation  of  fields  along  an 
airway  extending  north  from  Lansing  to  the  Straits  of 
Mackinaw,  thence  west  through  the  upper  peninsula  to 
Ironwood.  The  first  field  is  to  be  established  approxi- 
mately one  hundred  miles  south  of  the  Straits  making  an 
airway  about  four  hundred  miles  long.  The  plan  is  to 
locate  the  fields  twenty  miles  apart  and  as  nearly  as  pos- 
sible along  a  straight  line.    In  the  selection  of  the  sites 


three  things  are  kept  in  mind,  namely,  proximity  to  a  main 
highway,  nearness  to  a  railroad  and  nearness  to  a  town  or 
city.  It  is  believed  that  these  fields  will  be  most  often 
used  during  stormy  weather  at  which  time  the  airman  will 
likely  be  following  a  railroad  rather  diligently.  If  placed 
near  a  main  highway  the  pilot  and  passenger  will  be  able 
to  secure  quickly  transportation  to  the  nearby  town.  By 
placing  the  fields  near  a  town  or  village,  the  Board  en- 
hances the  probability  that  these  towns  will  eventually  take 
them  over  as  local  airports. 

The  reason  for  the  licensing  of  all  airports  and  landing 
fields  is  not  apparent  to  everyone,  but  it  is  thought  that 
the  time  is  not  far  distant  when  all  states  will  have  the  same 
requirement.  Many  aviation  accidents  have  been  caused 
by  a  pilot's  attempting  to  "barnstorm"  from  a  field  that  is 
altogether  too  small  for  safe  operation  with  his  particular 
equipment.  An  overzealous  pilot  will  often  take  a  chance 
on  using  a  hazardous  field  if  he  feels  that  a  good  number 
of  passengers  can  be  secured. 

Schools  of  aviation  and  aviation  instructors  are  licensed 
for  two  reasons.  First,  as  a  matter  of  safety  for  the 
students,  and  secondly  for  the  purpose  of  eliminating  the 
so-called  "gyp"  schools.  These  schools  were  very  numerous 
in  this  state  before  the  law  was  enacted  requiring  all 
schools  to  be  licensed.  Many  unscrupulous  operators  were 
taking  money  from  the  public  under  the  pretense  of  in- J 
structing  them  in  flying.  Many  schools  had  no  flying 
equipment  whatever;  others  had  equipment  that  was  ap- 
parently unsafe  for  use  for  instructional  purposes.  Sales- 
men for  these  schools  were  promising  employment  after  the 
completion  of  their  flying  course.  As  soon  as  the  State 
Air  Board  started  functioning  practically  all  of  the  schools 
not  properly  equipped  and  operating  in  good'  faith  vanished. 

The  State  Board  investigates  all  aircraft  accidents  and 
endeavors  to  give  the  public  the  truth  regarding  the  cause 
of  the  accident  if  it  can  be  determined.  A  great  number 
of  the  accidents  in  this  state  have  been  due  to  the  fact  that 
the  aircraft  had  not  been  maintained  in  an  airworthy  con- 
dition, or  that  the  plane  was  inherently  unsafe.  Many 
accidents  have  been  due  to  the  habit  of  pilots  of  little 
experience  of  taking  a  friend  for  a  flight  with  a  dual  con- 
trol plane  and  allowing  him  to  manipulate  the  controls  to 
see  how  easily  a  plane  can  be  handled.  As  a  result,  the 
novice  often  puts  the  plane  in  some  maneuver  that  neither  I 
he  nor  his  inexperienced  pilot  can  bring  it  out  of  before 
a  crash.  Violators  of  the  Department  of  Commerce  and 
State  Air  Traffic  Laws  are  the  next  most  numerous 
casualties.  The  red-blooded  young  generation  seems  to 
delight  in  skimming  trees  and  doing  acrobatics  with  no  | 
respect  to  the  laws  of  gravity. 

The  State  Air  Board  is  endeavoring  to  enforce  the  air 
laws  and  do  all  things  directed  by  the  legislature  in  such  a 
manner  as  to  encourage  flying  of  all  kinds  and  to  create  in 
the  minds  of  the  public  a  feeling  of  confidence  in  the  air- 
plane as  a  transportation  vehicle.  Michigan  has  every 
reason  to  foster  the  aviation  industry.  It  holds  an  enviable 
place  in  the  aviation  world  in  the  manufacture  of  aircraft 
(Continued  cn  page  117) 
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OPERATORS  AND  THE  PILOTS 

SOMETHING  at  least  as  thick  as  smoke  recently  has 
been  issuing  from  the  points  of  contact  between  the 
Air  Mail  operators  and  the  various  pilots'  organiza- 
tions. Where  smoke  is,  a  smoldering  fire  must  be.  Flames 
should  be  avoided.  Understanding  will  be  necessary  to 
prevent  a  conflagration. 

Especially  it  must  be  understood  that  if  economic  con- 
ditions change,  procedures  must  change.  This  rule  now 
inevitably  must  affect  both  operator  and  pilot.  The  pilot 
is  equal  in  importance  to  the  plane  in  air  transport,  but  the 
operator  is  a  third  essential.  The  pilot  cannot  win  and  be 
unfair  in  his  demands  upon  the  operator  any  more  than 
the  operator  can  win  while  being  unfair  in  his  treatment  of 
the  pilot.  Somewhere  is  a  common  ground  whereon  oper- 
ators and  pilots  may  stand  and  work  in  harmony. 

Aeronautics  is  young.  The  biggest  thing  we  know  about 
it  is  that  there  are  many  things  about  it  that  we  do  not 
know.  As  an  instrument  of  exploration  it  is  profoundly 
valuable.  Cannot  its  explorers  find  that  common  ground  ? 
It  would  seem  to  us  that  they  might  do  so. 

Air  Mail  contractors  have  not  been  making  money.  Just 
at  this  time  that  does  not  set  them  apart.  We  all  have  heard 
of  others  who  of  recent  days,  weeks,  months  and  even 
years  have  not  been  making  money.  If  we  judged  Ameri- 
can business  as  a  whole  by  the  brief  period  toward  the  end 
of  which  (pray  God!)  we  now  are  marching,  the  United 
States  would  have  small  reason  for  optimism.  We  are  in 
the  foggy  lowlands  now,  but  soon  we  shall  be  up  again 
where  shines  the  sun. 

Live  and  let  live,  in  the  meantime,  will  be  good  policy 
for  everyone  concerned.  The  doctrine  of  dog  eat  dog  must 
lead  to  dog  extinction. 

Careful  research  makes  it  evident  that  the  Air  Mail  pilot 
is  far  better  paid  than  the  Air  Mail  executive.  He  is  worth 
every  cent  that  he  can  get,  but  not  for  long  will  he  be  able 
to  get  anything  if  the  company  employing  him  loses  money 
ceaselessly.  The  fact  that  at  present  the  companies  are 
non-profit  making  may  not  be  wholly  due  to  exorbitant 
salaries  paid  to  the  white  collar  men.  In  one  company  con- 
cerning which  Aero  Digest  has  detailed  information,  sal- 
aries (taking  all  of  them  together  from  the  president  down 
and  including  pilots)  do  not  average  $200  per  month.  In 
the  same  company  the  pilots'  pay  averages  $700  and 
amounts  to  over  ten  per  cent  of  the  total  cost  of  each  mile 
flown. 

Conditions  have  changed.  Readjustments  have  been  nec- 
essary to  continued  success  of  the  Air  Mail.  These  must 
be  worked  out  on  a  basis  absolutely  fair  to  all  the  interests 
concerned.  Such  a  necessity  always  entails  some  difficulty, 
but  in  this  case  none  is  to  be  found  that  cannot  be  over- 
come by  intelligence  and  fair-mindedness  on  both  sides. 
The  quicker  such  an  impulse  gains  the  ascendancy  the  bet- 
ter it  will  be  for  the  whole  industry  and  everybody  in  it. 


FLYING  LADIES 

AT  all  aeronautical  contests  and  events  of  late,  women 
have  distinguished  themselves.    They  are  playing  a 
real  part  in  American  aviation  and  will  play  an  even 
greater  one  in  days  to  come.  Certain  women's  names  have 
become  super-eminent  and  more  of  these  will  appear  upon 
our  rolls  of  honor  as  the  years  pass. 

This  is  as  it  should  be.  If  the  women  of  America  become 
thoroughly  air-minded  they  will  influence  their  sons  and 
daughters  in  the  same  admirable  direction.  Certainly  it  is 
most  desirable  that  the  youngster  who  becomes  interested 
in  aeronautics  should  find  that  his  mother  knows  the 
language  he  is  learning  to  speak. 

An  ideal  of  future  America  will  be  a'  more  complete 
community  of  interest  between  men  and  women  than  the 
world  elsewhere  has  known.  Foreigners  say  we  have 
harmed  ourselves  and  our  womankind  by  placing  the  latter 
upon  pedestals.  We  deny  the  harm.  We  have  placed  women 
upon  the  pedestal  of  partnership  and  thereby  we  have  gained 
far  more  than  they  have.  American  and  English  aviation 
are  very  fortunate  because  the  women  of  these  two  nations 
rather  more  than  those  of  others  have  become  really  inter- 
ested in  our  young  and  lusty  art.  Mrs.  Omlie,  Mrs.  Haizlip, 
Miss  Tait,  Miss  Hester,  and  all  their  otber  daring,  brilliant 
and  intelligent  sisters  are  contributing  great  values  through 
their  competent  and  constructive  air-mindedness. 


COMMERCIAL  PLANES  IN  WARTIME 

SOME  of  our  Army  officers  have  not  hesitated  to  ex- 
press doubts  as  to  the  military  usefulness  of  commer- 
cial airplanes,  designed  for  peace  service,  in  the  event 
of  war. 

Major  General  Douglas  MacArthur,  Chief  of  Staff  of 
the  United  States  Army,  doubtless  will  voice  different 
conclusions  when  he  announces  the  information  which  he 
gathered  as  an  observer  of  the  recent  French  war  games. 
Commercial  airplanes,  each  capable  of  carrying  twenty- 
eight  soldiers  and  their  equipment,  were  used  by  the  "Red 
Army"  in  preparation  for  that  final  attack  which  won  for 
it  a  difficult  victory.  Without  this  use  of  peace-time  air 
vehicles  for  transport  purposes  in  the  maneuvers,  the  col- 
laboration of  tanks,  armored  cars  and  cavalry,  which  the 
transport  planes  assisted,  would  have  been  much  less 
effective. 

But  one  need  not  turn  to  these  maneuvers  for  illustra- 
tions of  the  point.  In  wartime  every  means  of  transport 
is  of  advantage.  Paris  was  saved  from  the  Germans  be- 
cause soldiers  were  rushed  to  the  front  line  in  its  omni- 
buses, certainly  peace-time  vehicles,  and  one  of  these  is 
now  preserved  as  a  relic  historical  of  the  French  capital's 
salvation.  In  every  war  since  the  railroad  age  began,  ordi- 
nary passenger  cars  have  been  used  as  troop  transports 
and  ordinary  commercial  ships  have  been  employed  for 
like  purposes  where  marine  carriage  has  suggested  itself. 

In  exactly  the  same  way,  and  to  the  same  incalculably 
valuable  extent,  commercial  airplanes  unquestionably  will 
be  used  for  transport  of  men  and  materials  if  and  when 
(unhappily)  another  war  should  occur.  And  serving  thus 
they  easily  may  have  an  importance  comparable  even  with 
the  fighting  air  machines.  Indeed  some  of  them  well  may 
be  fighting  machines  in  fact,  for  their  use  as  bombers  in- 
evitably suggests  itself. 
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THE  MEASURED  LIFT  OF  AIRFOILS 

Dr.  Max  M.  Munk's  Sixteenth  Article  on  the  Principles  of  Aerodynamics 


THE  final  adoption  of  a  wing 
section  for  a  specific  airplane 
design  is  generally  based  on 
laboratory  tests  with  that  section, 
or  on  flight  experience  with  it, 
bringing  out  its  superiority  and  spe- 
cial fitness  for  the  particular  pur- 
pose. For  preliminary  layout  and 
for  the  discussion  of  general  ques- 
tions, a  more  summary  method  is 
better  suited.  The  special  aerody- 
namic properties  of  individual  wing 
sections  almost  disappear  when 
compared  with  those  of  a  whole 
group,  and  fall  in  line  with  those  of 
all  other  wing  sections  of  similar 
and  conventional  shape.  It  is  pos- 
sible to  formulate  quite  general 
rules  describing  the  air  forces  of 
conventional  wing  sections,  and 
they  are  exact  enough  for  most  pur- 
poses. In  some  respects  these  rules 
are  really  more  reliable  than  wind 
tunnel  tests,  particularly  when  the 

tests  are  undertaken  at  small  scale  or  under  unfavorable 
conditions. 

We  begin  with  the  discussion  of  the  wing  lift.  A  knowl- 
edge of  the  relation  between  the  variation  of  the  lift  and 
of  the  angle  of  attack  is  needed  in  connection  with  stability 
computations.  On  the  other  hand,  the  maximum  value  of 
the  lift  coefficient  is  paramount  for  the  value  of  the  wing 
section.  Beginning  with  the  former  relation  over  the  en- 
tire range  of  the  angle  of  attack,  experience  shows  that 
the  lift  of  airfoils  agrees  fairly  well  with  the  one  predicted 
by  theory,  provided  the  angle  of 
attack  remains  below  a  certain 
critical  value.  When  that  angle  is 
reached,  the  lift  drops  more  or  less 
suddenly,  or  at  least  fails  to  in- 
crease further  with  the  angle  of 
attack,  in  direct  contradiction  to 
the  primitive  theory. 

This  sudden  change  of  the  rela- 
tion between  the  air  force  and  the 
angle  of  attack  is  the  main  symp- 
tom of  a  similar  irregularity  of 
the  entire  air  flow  in  all  its  fea- 
tures. The  semi-potential  flow 
taking  place  at  small  angles  of  at- 
tack collapses  at  the  critical  angle 
and  fails  to  continue  beyond  it. 
Instead,  an  irregular  and  periodic 
air  motion  sets  in,  with  regions  of 
violent  turbulence,  and  distinctly 
different  from  the  theoretical  po- 
tential flow.  The  process  of  col- 
lapsing from  the  smooth  and  lami- 
nar potential  flow  to  the  turbulent 
periodical  air  motion  has  been 


Lift  coefficient  plotted  against  angle  of 
attack  for  different  aspect  ratios 
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Fig.  2.    Lift  coefficient  plotted  against  angle  of 
attack  for  different  aspect  ratios,  reduced  to  the 
aspect  ratio  5. 


termed  "burbling."  The  wing  sec- 
tion flow  burbles  at  a  certain  critical 
angle  of  attack,  like  water  when  the 
boiling  point  has  been  reached.  This 
angle  of  attack  is  called  the  "bur- 
bling point." 

The  primitive  theory  which  speci- 
fies a  lift  growing  indefinitely  in 
proportion  to  the  angle  of  attack 
gives  a  good  description  of  what 
actually  happens  up  to  the  burbling 
point  only.  Beyond  the  burbling 
point  the  theory  fails  utterly.  So 
does  the  theory  of  the  plain  com- 
pressive strength  fail  with  a  column 
when  the  critical  buckling  load  has 
been  reached.  Nothing  short  of  an 
entirely  new  way  of  approach  will 
then  suffice.  A  wing  theory  specify- 
ing the  lift  to  be  proportional  to 
the  sine  of  the  angle  of  attack  rath- 
er than  to  the  angle  itself  is  more 
exact  and  logical  but  is  of  no  great- 
er use  than  the  more  primitive  state- 
ment, because  below  the  burbling  point  there  is  hardly  any 
difference  between  the  angle  of  attack  and  its  sine,  and 
beyond  it  neither  relation  holds. 

The  first  measurements  of  the  wing  air  forces  were 
undertaken  without  any  prejudice  or  expectations,  and 
they  provided  the  basis  for  the  theory  and  for  the  rules 
indicating  agreement  with  or  deviation  from  this  theory. 
With  today's  knowledge,  we  have  learned  to  look  at  new 
wing  section  test  results  more  critically.  We  anticipate 
certain  relations  beforehand,  and  determine  at  once  how 
far  the  wing  section  in  question  is 
peculiar.  We  ask  ourselves  how 
far  the  new  section  deviates  from 
primitive  theory,  and  whether  it 
does  so  in  conformity  with  other 
ordinary  wing  sections  or  is  differ- 
ent therefrom.  Such  critical  study 
of  results  emerging  from  the  aero- 
dynamic laboratory  constitutes  a 
check  on  the  laboratory  work.  Fur- 
thermore, it  furnishes  an  effective 
means  for  memorizing  and  grasp- 
ing the  result.  The  number  of 
wing  sections  tested  reaches  into 
the  thousands.  Some  kind  of  clas- 
sification is  indispensable  for  di- 
gesting this  material  which  con- 
tinues to  flow  in. 

With  respect  to  the  lift,  such 
classification  is  furnished  by  con- 
centrating on  these  three  quanti- 
ties: slope  of  the  lift  curve,  angle 
of  attack  of  zero  lift,  and  maxi- 
mum lift  coefficient.  The  lift  curve 
is  the  line  obtained  by  plotting  the 
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lift  coefficient  against  the  angle  of 
attack.  It  is  fairly  straight  up  to 
the  burbling  point,  and  its  slope  is 
well  predicted  by  theory.  The  in- 
fluence of  the  aspect  ratio  on  the 
slope  is  indeed  better  described  by 
the  primitive  theory  than  by  any  IQ 
other  method  or  rule.  This  primi- 
tive theory  assumes  and  takes  ac- 
count of  a  standard  lift  distribution 
along  the  span  only,  and  neglects  the 
additional  or  secondary  downwash 
arising  from  a  deviation  of  the  ac- 
tual lift  distribution  from  the  stand- 
ard lift  distribution.  The  difference 
is  charged  to  direct  wing  section 
effects.  This  is  entirely  admissible 
as  long  as  it  does  not  interfere  with 
a  truthful  elimination  of  the  aspect 
ratio.  We  need  a  method  for  cor- 
rectly converting  the  air  forces  for 
one  aspect  ratio  to  the  air  forces  for 
another  aspect  ratio.  The  simplest  ~  ■*—€„■ 
method  furnishing  such  conversion 
is  the  best,  no  matter  whether  it  is 

the  most  scientific  one.  The  correct-  Tank  pres- 

ness  has  to  be  established  by  appli-  supb 
cation  to  experimental  data. 

In  Figure  1  a  group  of  lift  curves  Fis-  3- 
are  drawn  for  airfoils  with  different 
aspect  ratios  but  with  the  same  wing  section,  as  obtained 
from  wind  tunnel  tests.  The  spreading  out  of  the  curves 
into  a  group  of  distinctly  different  lift  curves,  one  for  each 
aspect  ratio,  is  clearly  seen.  In  Figure  2,  the  same  test 
data  are  again  reproduced  in  the  shape  of  lift  curves.  Now, 
however,  they  are  all  converted  to  the  same  aspect  ratio, 
5,  by  the  use  of  the  primitive  theoretical  formula.  The 
soundness  of  the  method  is  strikingly  demonstrated,  for 
the  difference  between  the  curves  disappear  through  its  use. 
The  points  no  longer  spread  over  the  diagram  but  now 
cover  only  one  curve.  The  coincidence  of  all  curves  is  as 
perfect  as  can  be  in  view  of  the  experimental  errors  of 
the  measurements.  This  success  then  settles  the  question 
about  the  measured  angle  of  attack,  and  gives  us  the  con- 
fidence needed  to  apply  the  theoretical  conversion  formula 
universally. 

It  can  particularly  be  applied  for  the  computation  of  the 
effective  angle  of  attack,  by  converting  the  air  forces  to  an 
infinite  aspect  ratio.  The  slope  of  the  lift  curve  converted 
in  that  way  is  suggested  by  theory  as  2k,  per  unit  radian 
of  the  angle  of  attack,  giving  about  .11  lift  coefficient  per 
degree  of  the  effiective  angle  of  attack. 

A  survey  of  a  great  number  of  airfoil  tests  shows  that 
the  measured  lift  is  a  little  smaller  than  this  theoretical 
value,  though  for  airfoils  only,  strange  to  say.  With  pro- 
peller blades  the  opposite  is  true,  and  the  theory  is  hence 
by  no  means  consistently  contradicted  by  all  experience 
available.  With  airfoils,  however,  there  exists  a  consistent 
reduction.  The  reduction  is  not  quite  uniform,  but  gener- 
ally so,  and  opinion  still  varies  as  to  which  average  reduc- 
tion to  take.  For  practical  purposes  it  is  exact  enough  to 
take  a  reduction  which  seems  to  be  slightly  under  the  true 
value,  but  which  leads  to  a  very  convenient  rule.  Nine 
per  cent  reduction  gives  an  increase  of  .1  of  the  lift  co- 
efficient per  degree  of  the  effective  angle.    For  10  degrees 


then  the  increase  would  be  1 .0.  This 
rule  has  long  been  used  by  the  au- 
thor and  is  proposed  for  practical 
use  as  long  as  the  necessity  for  a 
different  value  has  not  been  dem- 
onstrated. 

This  rule  of  one-tenth  lift  co- 
efficient for  one  degree  angle  of  at- 
tack holds  for  the  effective  angle  of 
attack  or  the  infinite  aspect  ratio 
Dnly.  With  the  aspect  ratio  a,  it  gives 
0.1 

 per  degree,  so  that  for  the 

1  +  2/a 

aspect  ratio  6  it  gives  .075  increase 
of  the  lift  coefficient  per  degree. 

The  reduction  of  the  lift  from  the 
theoretical  value  2k  to  91  per  cent 
of  this  value  brings  about  a  change 
of  the  expression  for  the  lift  sus- 
taining capacity  or  efficiency  of  the 
wing.  The  effective  angle  of  attack 
is  larger  than  proposed  by  theory, 
but  not  the  induced  angle  of  attack. 
The  influence  of  the  induced  angle 
on  the  effective  angle  is  therefore 
weakened.  The  induced  angle  of  at- 
tack is  still  CL/Jta,  the  effective  angle 
of  attack  appears  in  the  light  of 
experience  Cl/  (2it  0.91)  and  the 
geometric  angle  of  attack  is  the  sum  of  these  two  angles 
Cl  Cl 

 1  .  The  efficiency  in  question  is  the  ratio  of  the 

jta     2k.  0.91 

effective  angle  to  the  geometric  angle,  and  hence  becomes 
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1+1.82/a 

This  satisfies  us  concerning  the  shape  of  the  lift  curve 
below  the  burbling  point.  Beyond,  there  exists  hardly  any 
general  rule  and  we  have  to  rely  on  experience  and  on 
good  luck  in  each  case.  The  angle  of  attack  of  zero  lift 
agrees  well  with  theory.  It  was  given  by  the  average 
direction,  which  again  was  determined  in  the  simplest  case 
by  connecting  the  trailing  edge  with  the  point  of  the  mean 
camber  line  at  50  per  cent  of  the  chord.  With  a  section 
having  a  pronounced  "S"  shape  of  the  mean  camber,  it  may 
become  necessary  to  use  greater  accuracy.  The  rear  edge 
is  then  connected  with  the  two  points  at  11  per  cent  and 
89  per  cent  of  the  mean  camber  line  and  the  angle  formed 
is  then  bisected.  That  gives  a  better  or  more  nearly  cor- 
rect average  direction,  which  is  the  direction  of  zero  lift. 

We  proceed  to  the  discussion  of  the  burbling  point.  This 
burbling  is  not  predicted  by  theory,  and  one  might  be  led 
to  believe  that  theory  leaves  us  helpless  in  this  question. 
This  is  not  quite  the  case,  however.  It  cannot  indeed  give 
us  an  exact  rule  for  the  computation  of  the  maximum  lift 
coefficient,  for  such  a  rule  does  not  exist.  Not  even  a 
measurement  will  give  the  exact  value  of  the  maximum  lift 
coefficient  because  there  is  no  such  value.  The  burbling 
point  is  somewhat  of  an  indefinite  quantity.  Tests  made 
with  the  same  wing  model  in  different  wind  tunnels,  or 
under  different  conditions  in  the  same  wind  tunnel  will 
generally  give  different  burbling  points.  It  is  further  known 
that  tests  with  small  wind  (Continued  on  page  114) 
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THE  1931  RHOEN 
SOARING  CONTEST 

at  the  Wasserkuppe 

By  J.  K.  (JACK)  O'MEARA 


While  the  Wasserkuppe  Contests  are  an  in- 
ternational event,  A  merica  has  never  before 
made  an  entry.  This  year,  through  the  cour- 
tesy of  Aero  Dicest  and  The  Sportsman  Pilot, 
it  was  made  possible  for  Jack  O'Meara  to  rep- 
resent the  United  States.  Mr.  O'Meara  flew  a 
high-performance  soaring  plane  which  had  been 
completed  only  a  few  days  before  his  arrival. 
Conditions  were  such  that  his  flights  during 
the  contests  were  limited.  Nevertheless,  he 
soared  for  five  hours  and  forty-five  minutes, 
almost  entirely  by  the  use  of  cumulus  clouds, 
attaining  during  this  flight  an  altitude  of  3,500 
feet,  which  is  believed  to  be  a  new  unofficial 
altitude  record  for  an  American  glider  pilot. 
He  flew  a  total  of  ten  hours  in  seven  flights. 


THE  Twelfth  Annual  Soaring  Contest,  held  in  the 
Rhoen  Valley,  Germany,  from  July  22nd  to  August 
5th,  under  the  auspices  of  the  Rhoen  Rossitten 
Society,  brought  together  the  world's  foremost  soaring 
pilots  on  the  Wasserkuppe.    Here,  especially  in  the  past 
four  years,  considerable  progress  has  been  made  in  the 
art  of  motorless  flight  and  in  the  construction  and 
design  of  soaring  planes.    This  year  there 
were  no  new  machines,  nor  were  there  in 
evidence  radical  changes  in  the  design 
of  the  competing  machines;  the 
greatest  achievement  was  the 
display  of  the  improved 
skill  by  the  pilots  with 
knowledge  and  exper- 
ience of  a  high  degree. 
The  number  of  machines  and 
pilots  was  much  larger  than  in 
previous  years.    As  it  was  expected, 
the  greatest  distances  and  altitudes  gener- 
ally were  attained  in   flights  made  during 
thunderstorms.    However,  I  believe  the  most  im- 
portant flights  of  the  contest  were  the  distance  flights 
made  on  thermal  currents  alone. 

The  contest  began  with  fifty-nine  entries.  A  total  of 
more  than  400  flights  was  made.  For  the  first  time  in 
the  history  of  the  contests,  airplane-towing  flights  were 
included.  Up  until  July  25th,  no  record  flights  were  made; 
on  this  day  a  thunderstorm  arose,  though  unfortunately  late 


in  the  afternoon.    At  about  four  p.m.,  dark,  turbulent 
clouds  gathered  on  the  horizon  in  the  west  and  lightning 
flashed  in  the  distance;  as  the  storm  drew  closer,  the 
thunder  grew  louder  and  more  frequent  and  there  was  no 
doubt  that  here  was  a  much  desired  line-storm  with  a 
front  extending  across  the  sky.    The  warm,  stagnant, 
air  was  swirling  up  in  front  of  the  cold  front  of 
the  approaching  storm,  giving  the  upcurrents 
favorable  for  long-distance  flight.    As  the 
sky  became  overcast  and  darkness  in- 
creased, the  flashes  of  lightning 
were  more  frequent  and  the 
thunder  crashed  heavily. 
At      f  i  ve-thirteen 
o'clock  the  first  pilots 
took  off  and  in  the  next 
seven  minutes  twelve  soaring 
planes  had  been  launched.  They 
quickly  climbed  into  the  head  of  the 
storm  front.    The  craft  flew  immediately 
in  front  of  the  clouds,  carried  up  at  a  high  rate 
of  speed.    To  fly  in  safety  in  these  conditions 
takes  the  utmost  skill  of  a  pilot  and  requires  the  finest 
built  machines  to  withstand  the  tremendous  strains  upon 
their  wings  in  the  turbulent  air  currents  caused  by  the 
onrushing  storm  center.    Soon  the  machines  became  mere 
specks  in  the  sky  and  when  the  downpour  of  rain  began, 
they  were  entirely  out  of  sight. 

Eventually,  pilots  began  to  telephone  in  reports  of  their 
flights  after  landing.  Groenhoff,  pilot  of  the  Fafnir,  re- 
ported a  landing  at  Meitzenforf  near  Magdenburg,  220 
kilometers  (136.7  miles)  from  the  Wasserkuppe.  On  the 
flight  he  reached  an  altitude  of  2,050  meters  (6,726  feet) 
and  remained  in  the  air  for  three  hours  and  fifty-one  min- 
utes. The  landing  was  made  under  the  difficulties  of  dark- 
ness in  an  extremely  small  landing  field.  He  exceeded  the 
former  record  of  164.5  kilometers  (102.2  miles)  made  by 
Robert  Kronfeld  at  the  contest  last  year. 

Wolf  Hirth  in  the  Musterle  reported  a  landing  near 
Friedcnsburg,  near  Halle,  a  distance  of  175  kilometers 
(108.7  miles).  In  the  course  of  his  flight  he  reached  a: 
altitude  of  1,700  meters  (5,577  feet).  Hurtig,  flying  in 
"West Prussian",  made  a  flight  of  forty-two  kilometers 
(twenty-five    miles)     landing  near 

J.  K.  (Jack)  O'Meara,  first  pilot  Kieselbach 

in  r&'tssriKs  !t  is  a  cause  for    that  Kron- 

at  the  Wasserkuppe  feld,    famous    for   his  long-distance 
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Groenhoff  and  the  Fafnir  in 
which  he  accomplished  a  num- 
ber    of     outstanding  flights 
at  the  1931  Rhoen  meet 


O'Meara  flying  the  American  entry  in  the  Rhoen  contests 


flights,  holder  of  the  Wasserkuppe  record  made  during  a 
thunderstorm  on  the  previous  year  and  the  first  pilot  to 
take  off  under  such  conditions,  was  prevented  from  flying 
because  his  machine,  the  famous  Wien  in  which  he  recently 
crossed  the  English  Channel  and  made  many  long-distance 
flights,  was  being  re-covered.  The  wings  were  badly 
wrinkled  after  they  were  wet 
in  one  of  the  frequent  rain- 
storms on  the  Wasserkuppe. 

The  longest  duration  flight 
of  the  contest  took  place  when 
Pilot  Schnud  of  the  Junior 
Pilot  Group,  flying  a  "Profes- 
sor", took  off  on  the  morning 
of  July  28th  and  flew  for 
eight  hours  and  fifty-nine 
minutes.  This  was  an  im- 
portant achievement  because 
Schnud  was  a  Junior  and  his 
previous  soaring  experience  in 
competition  was  limited.  Dur- 
ing this  flight  the  pilot  rode 
out  many  lulls  which  usually 
terminate  an  endurance  flight. 

Kronfeld  returned  to  the  contest  with  his  Wien  on  the 
morning  of  July  30th.  He  flew  for  six  hours  and  fifteen 
minutes  on  a  combination  of  extremely  low  deflected  cur- 
rents of  wind  and  thermal  up-movements  which  he  found 
in  some  unaccountable  way  over  certain  places  that  were 
warmer  than  others.  During  the  day  many  pilots  took 
off  after  watching  him  fly  back  and  forth  over  their  heads, 
only  to  land  at  the  base  of  the  mountain  a  few  minutes 
later.  Wolf  Hirth  made  two  attempts,  flying  for  twenty- 
four  minutes  on  one  flight  and  for  two  minutes  on  the 
other.  Groenhoff  was  forced  to  land  after  thirteen  min- 
utes in  the  air.  This  masterly  flight  clearly  revealed  the 
ability  of  Kronfeld  when  flying  under  these  particular  con- 
ditions. Thermic  soaring  is  considered  by  authorities  as 
the  acme  of  sail-flight. 

August  1st  was  a  clear  beautiful  day  with  practically  no 
wind.  At  noon  the  contest  committee  decided,  due  to  the 
cumulous  formations  floating  over  the  Wasserkuppe,  that 
an  airplane-towed-start  contest  would  be  tried  and  the 
machine  would  win  that  remained  in 

the  air  the  longest  after  being  released       View   of    the  Wasserkuppe, 

i       i-  ct  CAn  TVio        showing  the  take-off  area  in  the 

at  an  elevation  of  1,500  feet.  The  foreground  and  the  schoo,  in 
landing  was  to  be  made  within  a  the  background 


certain  distance  from  the  top  of  the 
mountain.  Groenhoff  in  the  Fafnir 
was  first  to  take  off.  He  was  towed 
by  a  German  "Flamingo"  at  a  speed 
of  approximately  sixty-five  miles  per  hour.  Cutting  loose 
from  the  plane,  he  spiraled  under  the  cumulus  clouds.  The 
other  pilots  were  towed  up.  Soon  there  were  seven  ships 
in  the  air.  One  pilot  flew  too  low,  was  caught  in  the 
down-wash  behind  the  airplane  and  forced  to  release.  Only 
Kronfeld,  Hirth  and  Groenhoff  finally  remained  aloft. 
They  landed  in  close  succession.  Kronfeld  remained  up 
one  hour  and  fifty  minutes;  Groenhoff,  one  hour  and  forty- 
two  minutes,  and  Hirth,  one  hour  and  thirty-seven  minutes. 
This  was  the  first  time  that  aeroplane  towing  had  ever  been 
tried  in  a  contest  at  the  Wasserkuppe  and  the  results  proved 
that  soaring  can  be  accomplished  even  though  there  is  not 
enough  breeze  for  a  shock-cord  take-off. 

The  next  day  more  than  60,000  people  from  all  the  small 
villages  and  near-by  country  gathered  on  the  mountain; 
they  came  in  buses,  motorcars  and  on  foot,  wearing  the 
characteristic  hiking  costume  with  short  pants  and  "ruck 
sack."    They  were  intent  upon  seeing  all  there  was  to  see 
and  enjoying  themselves  generally.    During  the  morning, 
pilots  of  the  Junior  group  made  thirty-five  starts.  The 
longest  flight  was  one  of  two 
hours   and   thirty-four  min- 
utes.   Pilot  Mayer,  flying  the 
Aachen,  reached  an  altitude  of 
850   meters    (2,778.8  feet). 
By  noon,  cumulous  clouds  be- 
gan to  form  and  shortly  after- 
ward Wolf  Hirth  took  off, 
flying  the  Mitstcrle.    He  was 
followed  by  Groenhoff  in  the 
Fafnir.  Hirth  spiraled  up  un- 
der a  new  forming  cloud  and 
in  a  very  few  minutes  was 
lost  from  view  at  a  high  alti- 
tude.   Groenhoff,  too,  disap- 
peared and  for  the  next  few 
hours  the  crowd  speculated  on 
the    landing    place    of  both 
pilots.    It  was  not  until  several  hours  later  that  Groenhoff 
telephoned  to  the  sports  committee  that  he  had  landed  170 
kilometers  (105.63  miles)  away.    Hirth  sent  word  that 
he  had  crossed  the  Rhine  and  landed  near  Koblenz — 192 


(Continued  on  page  120) 
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C.  T.  Austin  substantiates  his  belief 
that  air  express  would  be  a  profitable 
enterprise  for  any  transport  operator: 

Airlines  have  finally  got  their  pas- 
senger carrying  systems  worked  out  to 
the  point  where  it  doesn't  take  a  sleuth 
to  get  information  on  their  service.  But 
air  express  is  still  bogged  down  in  poor 
management. 

Try  to  send  a  package  by  air  express ! 
In  the  first  place,  you  won't  be  able  to 
find  anybody,  even  at  the  airline  terminal, 
who  can  tell  you  how  to  do  it.  If  you 
are  lucky  enough  to  get  it  sent,  it's  a 
cinch  the  bill  will  look  like  the  national 
debt  after  prohibition. 

Why  is  it  that  it  costs,  over  the  same 
distance,  $1.60  to  send  a  pound  of  brick 
which  occupies  little  space;  $1.55  to  send 
a  pound  of  letters  which  occupy  a  great 
deal  more  space,  and  ONE  AND  TWO- 
TENTHS  OF  A  CENT  to  transport  a 
pound  of  man  who  certainly  occupies  a 
great  many  times  more  space  for  himself 
alone,  to  say  nothing  of  the  breathing 
space  and  leg  room  necessary? 

If  railroads  can  see  a  profit  in  volume 
of  man  with  the  attendant  risks  to  human 
life,  and  if  the  very  existence  of  the  air- 
lines is  assured  by  the  transportation  of 
mail  at  150  per  cent  over  regular  rail 
rates,  why  then  can  there  not  be  a  profit 
in  express  at  100  per  cent  over  land-line 
rates  ? 

Operating  costs  cannot  be  advanced  as 
an  argument  against  such  an  arrange- 
ment. It  is  absurd  to  maintain  that  an 
express  liner  need  operate  at  anything 
approaching  the  cost  per  ton-mile  of  a 
passenger  plane.  There  is  no  defense 
for  the  idea  that  engines  must  be  hung 
all  over  the  express  plane  like  candles  on 
a  Christmas  tree  or  that  silversmiths 
need  be  employed  to  build  the  hangars 
and  loading  platforms.  One  engine,  car- 
rying its  maximum  load,  would  obviously 
burn  less  fuel  than  three  or  four  engines. 
Furthermore,  the  price  of  the  freight 
plane  would  be  less  than  that  of  the  pres- 
ent transport  plane. 

Nor  is  it  necessary  to  sacrifice  speed. 
Speed  is  principally  the  elimination  of 
parasite  drag.  Some  may  contend  that 
the  fuselage  of  a  passenger  plane  is 
smaller  than  a  freight  fuselage  would 
be  for  the  same  wing  loading.  But  it 
would  be  a  difficult  task  to  demonstrate 
to  anyone  connected  with  engineering 
that  wing  loading  on  a  freight  plane 
could  not  be  materially  increased,  the  pilot 
being  permitted  to  wear  a  parachute  and 
bail  out  when  in  doubt.  The  risk  would 
be  no  greater  in  such  a  plane  than  in 
the  present  passenger  plane. 

You  ask  what  sort  of  merchandise 
would  be  transported.  About  the  same 
as  the  present  railway  express  transports. 
It  is  not  a  question  of  what  freight.  It 
is  *vholly  a  question  of  whose  freight 
and  how  badly  that  freight  is  needed.  If 


the  merchant,  for  instance,  could  carry 
a  small  stock  and  replenish  it  quickly, 
avoiding  large  investments  and  storage 
costs,  isn't  it  logical  to  believe  he  would 
do  so?  That  is  only  one  example  of  the 
possibilities  of  air  freight.  There  is  no 
need  to  worry  about  patronage. 

The  air  transport  business  is  compar- 
able to  motor  boating  and  yachting. 
People  use  that  means  of  transportation 
for  pleasure  only  where  they  find  docking 
facilities.  It  will  be  a  long  time  before 
we  have  a  boat  landing  beside  each 
private  garage  in  America.  It  will  also 
be  quite  some  time  before  we  find  a  land- 
ing field  in  each  back  yard.  In  the  mean- 
time, the  motorboats  are  doing  quite  well 
carrying  cargo  as  well  as-  passengers. 
Airplanes  would  do  well  to  follow  their 
example. 


B.  Wetherall  of  Australia  corrects  the 
impression  that  the  Southern  Cross  has 
been  laid  on  the  shelf,  even  though  the 
report  named  the  1  retirement  one  of 
honor: 

In  the  AERO  DIGEST  for  March, 
page  114,  with  reference  to  Australia,  it 
is  stated  that  the  airplane  "Southern 
Cross"  has  been  placed  on  permanent 
exhibition  in  the  Sydney  Museum. 

As  a  matter  of  fact,  the  plane  is  still 
in  use.  It  has  been  used  regularly  on 
the  Australian  National  Airways  mail 
and  passenger  service,  and  was  used  by 
Kingsford-Smith  to  rescue  the  first  Eng- 
land-Australia air  mail  from  the  wrecked 
British  plane. 

While  there  is  no  doubt  that  the 
"Southern  Cross"  is  worthy  of  a  place 
in  any  museum,  that  time  has  yet  to  come, 
and  in  the  meantime,  the  old  plane  is 
still  carrying  on. 

In  conclusion,  may  I  add  that  in  my 
opinion,  the  AERO  DIGEST  is  the  finest 
aeronautical  magazine  in  the  world. 


Edwin  S.  Pink  casts  his  vote  for  more 
parachute  jumps  despite  the  views  aired 
by  earlier  writer: 

I  am  a  peaceful  person  and  as  a  rule 
do  not  seek  arguments  but  I  must  pass 
comment  on  Miss  Elsie  J.  Miller's  article 
about  eliminating  parachute  jumps,  which 
I  read  in  your  August  issue. 

Miss  Miller  says:  "But  how  needless  it 
is  to  risk  one's  life  any  more  than  is 
necessary  by  jumping  when  there  is  no 
cause !" 

I  have  always  been  led  to  believe  that 
a  parachute  is  an  aerial  life-saver  and 
100  per  cent  efficient.  If  so,  where  is  the 
risk  involved?  I  have  made  several  of 
these  exhibition  jumps,  some  of  them  in 
the  days  when  only  one  chute  was  worn, 
and  have  seen  hundreds  made  by  my 
friends  and  we  are  all  still  quite  alive. 


However,  this  has  little  to  do  with  why 
they  should  not  be  eliminated. 

To  begin  with,  if  a  parachute  is  merely 
a  safety  device  and  is  used  for  such  ex- 
clusively, how  will  all  civilian  pilots  know 
that  it  is  safe?  Until  the  last  three  or 
four  years  parachutes  were  known  to  the 
army  and  navy  but  the  civilian  heard 
little  of  them  and  saw  less.  Strange 
stories  were  circulated  about  them  and 
their  failures.  Civilian  pilots  were  afraid 
of  them  and  would  not  wear  them.  Then 
came  the  growing  appearance  of  the  ex- 
hibition jumpers,  who  have  introduced 
the  parachute  to  all  parts  of  the  United 
States  and  have  demonstrated  again  and 
again  its  efficiency  and  dependability  in 
saving  lives.  Even  yet  there  are  the 
doubtful  who  require  a  demonstration  to 
be  convinced.  Why  not  educate  the  pub- 
lic to  the  point  where  all  persons  engaged 
in  any  type  of  flying  will  wear  an  aerial 
life-saver  and  not  be  afraid  to  use  it? 
It  can  be  done  only  by  exhibition  jumps  ! 


L.  B.  Barringer  raises  a  dissenting  voice 
to  proclaim  gliding  a  sport  for  all,  en- 
tailing little  labor  and  little  time  spent 
in  ground  work: 

I  have  read  with  a  good  deal  of  inter- 
est the  letter  of  Mr.  Paul  N.  Hepburn 
of  the  Los  Angeles  Glider  Club.  Al- 
though I  agree  with  him  on  his  views 
about  government  regulation,  I  was  more 
interested  in  his  description  of  how  his 
club  went  about  their  gliding  activities. 

He  speaks  of  the  great  physical  strain 
and  amount  of  work  necessary  for  each 
flight  and  the  fact  that  they  are  able  to 
make  only  four  two-minute  flights  per 
hour.  He  also  states  that  four  men  are 
needed  to  carry  on  this  operation. 

For  the  past  year  I  have  been  conduct- 
ing the  Wings  Glider  School  at  this 
field  with  very  great  success.  I  have 
taught  sixty-eight  students  in  that  time, 
many  of  whom  are  busy  professional  and 
business  men  who  would  never  have  been 
attracted  to  gliding  had  it  entailed  as 
much  work  as  Mr.  Hepburn  describes. 
Our  advanced  students  make  flights  600 
feet  high  lasting  about  two  minutes  and 
are  able  to  make  ten  to  twelve  of  these 
flights  per  hour,  without  ever  getting 
out  of  the  glider.  The  only  crew  is  the 
driver  of  the  car  (myself). 

We  have  never  used  shock  cord  due 
to  the  danger  of  instructing  with  this 
•method.  The  car,  rope,  and  glider  are 
all  the  equipment  we  need.  We  use 
Waco  gliders  of  both  primary  and  ad- 
vanced type,  although  all  the  high  flights 
are  made  with  the  so-called  "primary." 
The  "advanced  type"  we  use  for  training 
a  student  to  make  airplane  take-offs  and 
landings  preparatory  to  taking  up  power- 
plane  instruction. 
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COMPASS  SWINGING  AFLOAT 


AS  a  general  rule  the  swinging 
of  airplane  compasses  afloat  is 
not  to  be  recommended.  Only 
under   the   most   favorable  circum- 
stances can  it  even  be  attempted,  and 
then  it  is  not  as  accurate  as  it  would  be  were  the  same  com- 
passes swung  ashore.  A  skilled  compass  adjuster  is  needed 
to  effect  any  sound  results,  as  this  is  the  type  of  compass 
swinging  which — with  the  possible  exception  of  airship 
compass  swinging — is  the  most  difficult  to  carry  out,  and 
incidentally,  one  in  which  the  least  experience  has  been 
obtained. 

It  may,  however,  happen  that  it  will  be  inconvenient  and 
expensive  to  take  a  flying  boat  ashore  for  each  of  its 
periodical  swings.  There  may  be  no  suitable  swinging  base 
near  the  base  of  its  operations,  or  no  area  conveniently 
situated  with  regard  to  local  magnetic  disturbances  to  which 
it  can  be  taken,  and  in  these  circumstances  it  may  be  neces- 
sary to  swing  the  boat  while  afloat. 

Two  methods  will  be  described  here.  Each  of  these 
methods  is  given  only  as  a  guide,  for  it  is  obviously  im- 
possible to  lay  down  any  definite  rules  for  an  operation 
which  may  be  influenced  by  so  many  circumstances.  Fac- 
tors such  as  tide,  wind,  the  number  of  personnel  able  to 
assist  in  the  swing,  the  amount  of  time  available,  whether 
or  not  the  assistance  of  a  motorboat  can  be  obtained,  will 
all  influence  the  decision  as  to  which  method  is  to  be 
adopted.  The  two  methods  described  may  be  amended  to 
suit  local  conditions,  or  portions  of  each  system  may  be 
used  in  each  swing  as  circumstances  dictate. 

One  method  is  to  select  a  buoy  and  from  a  local  chart 
ascertain  the  magnetic  bearing  from  the  buoy  to  some 
prominent  stationary  object  preferably  two  to  three  miles 
away.  The  annual  rate  of  change  of  variation  for  the  dis- 
trict concerned  should  be  studied  from  the  chart  and  al- 
lowed for  in  bringing  the  magnetic  bearing  up  to  date.  The 
boat  should  then  be  moored  to  the  buoy  and  bearing  taken 
either  with  bearing  compass  or  bearing  plate,  but  preferably 
the  former.  It  may  be  remarked  that  it  is  impossible  for 
the  boat  to  occupy  the  exact  position  of  the  buoy,  and  that 
therefore  the  bearing  from  the  boat  would  not  be  precisely 
the  same;  but  in  this  connection  it  should  be  remembered 
that  a  one  degree  compass  error  means  approximately  a 
one  mile  error  over  a  sixty  mile  flight.  Over  a  distance  of 
three  miles — assuming  that  this  is  the  distance  of  the  object 
on  which  bearings  are  to  be  taken — a  difference  of  one 
degree  would  involve  a  misalignment  of  88  yards-  In 
consequence    if    the  boat 


U  magnetic  bearing  from  the  buoy  "B" 

■By  is  327  degrees,  and  a  bearing  is  taken 

•      T      !•     a    T»  ky  bearing  compass  on  the  Lightship 

Captain  Leslie  S.  Fotter  when  the  plane  is  heading  (by  the  same 

compass)  on  a  course  of  303  degrees. 
Suppose  the  bearing  so  taken  reads  333  degrees ;  it  will  be 
seen  that  a  variation  exists  of  six  degrees.  Take  C  as  the 
position  of  the  bearing  compass,  and  it  will  be  seen  that  the 
actual  direction  CA  is  327  degrees,  while  the  direction  indi- 
cated on  the  instrument  is  333  degrees.  There  is  therefore 
a  westerly  or  minus  deviation  of  six  degrees,  and  this  is  a 
deviation  existing  on  a  compass  course  of  333  degrees.  The 
actual  course  of  the  boat  when  its  compass  was  reading  333 
degrees  was  297  degrees  as  is  shown  by  the  angle  NCD. 

In  Figure  II  it  has  been  assumed  that  a  bearing  plate  is 
to  be  used  instead  of  a  bearing  compass  and  that  E  repre- 
sents the  position  of  the  bearing  plate.  Now  with  DBC 
as  the  central  line  of  the  plane,  the  angle  NDC  will  be  the 
compass  course  (an  inaccurate  course  if  any  deviation 
exists).  In  this  case  it  is  303  degrees,  and  the  angle  DEA 
will  be  the  correct  angle  by  bearing  plate  of  the  Lightship 
from  the  boat.  If  these  two  angles  are  added  together,  the 
compass  bearing  of  Lightship  A  from  the  plane  will  be 
found.  Sometimes  it  is  necessary  to  add  360  to  the  sum 
so  obtained,  though  in  this  case  it  is  not.  In  Figure  II 
the  angle  DEA  by  bearing  plate  is  seen  to  be  30  degrees, 
and  this  added  to  the  compass  bearing  of  303  degrees 
(angle  NDC),  gives  a  compass  bearing  on  the  Lightship 
of  303  degrees  +  30  degrees  =  333  degrees.  The  correct 
magnetic  bearing  is  known  from  the  chart  to  be  327  de- 
grees so  that  a  deviation  of  — 6  degrees  (W)  exists  on 
a  compass  bearing  of  333  degrees. 

There  is  one  other  alternative  which  consists  in  mount- 
ing a  landing  compass  ashore  on  a  site  free  from  local 
magnetic  disturbances,  and  taking  simultaneous  bearings 
from  the  landing  compass  ashore  on  the  bearing  compass 
or  bearing  plate  of  the  plane,  and  from  the  bearing  com- 
pass or  bearing  plate  on  the  plane  to  the  landing  compass 
ashore.  It  will  be  seen  from  Figures  I  and  II  that  if  a 
landing  compass  were  in  the  position  of  Lightship  A  it 
would  give  a  bearing  on  the  plane  of  147  degrees,  and  by 
taking  the  reciprocal  of  this,  327  degrees,  as  the  correct 
magnetic  bearing,  the  deviation  can  be  obtained.  If  the 
plane  were  in  a  river  or  harbor  it  might  be  possible  to  use 
the  landing  compass  for  reciprocal  bearings  on  two  or  even 
three'  sides  of  the  quadrant,  but  in  this  type  of  swinging  a 
clear  code  of  signals  must  be  established  between  the  shore 
and  the  plane. 

If  the  conditions  are  fav- 
orable and  the  boat  able  to 
remain  steady  on  a  particu- 
lar course  for  a  short  time 
it  will  probable  be  sufficient 
to  take  bearings  on  only  the 
cardinal  and  quadrantal 
points,  otherwise  it  is  advis- 
able to  take  them  for  every 
twelve  or  fifteen  degrees  and 
plot  a  curve  from  the  result. 
The  deviation  card  can  then 
be  made  out  from  the  curve. 


moves  in  a  circle  of  twenty 
yards  diameter  round  the 
buoy — which  should  allow 
it  ample  room — the  differ- 
ence caused  through  bear- 
ings being  taken  from  the 
boat  and  not  from  the  exact 
position  of  the  buoy  would 
be  less  than  one  quarter  of 
a  degree,  which  is  negligible. 

Suppose  a  Lightship  has 
been  selected,  "A''  in  Figure 
I,  and  it  is  known  that  the 
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I.  J.  Kelsey 


ANOTHER  addition  to  the  select  asso- 
ciation of  pilots  who  have  tlown  Will 
Rogers  somewhere  is  1  larold  J.  Kelscy. 
"Had  a  great  trip  in  here  today  over  the 
American  Airways  passenger  line,"  Rogers 
wired  from  El  Paso  in  his  message  of  that 
day.  "Kelscy,  the  pilot,  had  flown  400.0UO 
miles  without  a  sign  of  a  mishap." 

I  guess  that's  about  the  finest  praise  you 
can  give  any  pilot — 100,000  miles  without  a 
mishap.  Just  stack  it  up  against  some  hero's 
record  for  outside  loops,  and  see  which 
leaves  the  more  comfortable  feeling  in  your 
head.  400,000  miles  of  safe  straight  flying 
— or  400  consecutive  loops?  Which  ad- 
vances aviation  the  greater  distance?  I  just 
put  that  in  here  to 
ssr».r.  j     remind  some  of  the 

younger  pilots  that 
the  warm  weather 
seems  to  stimulate 
the  looping  and 
rolling  glands,  so 
don't  give  the  re- 
porters a  chance  to 
write,  "He  pulled 
out  of  his  last  loop 
six  feet  under 
ground."  You 
know,  it's  hard  to 
be  nonchalant,  even 
with  a  Murad,  when  St.  Peter  greets  you 
with,  "Well,  you're  here  thirty  years  before 
we  expected  you  1" 

Say,  speaking  of  St.  Peter  reminds  me 
of  a  story  that  has  nothing  to  do  with  Kel- 
sey, but  while  it  sticks  in  my  mind  I  want 
to  pass  it  on  to  you.  A  certain  airline  ex- 
ecutive died  and  went  to  Heaven — of  course 
I  don't  expect  you  to  believe  that  any  air- 
line executive  went  to  Heaven,  but  this  is 
just  a  story.  St.  Peter  said  to  him,  "Here's 
your  heavenly  home,  for  all  eternity,"  and 
pointed  out  an  old  shack  made  of  weather- 
beaten  boards  and  tarpaper.  There  were  a 
couple  of  angels  hammering  away,  putting 
the  finishing  touches  on  this  abode,  and 
passing  a  few  comments  on  the  gent  who 
had  arrived  to  occupy  it.  "He  was  the  fel- 
low who  invented  that  saying,  'The  mail 
must  fly,'"  said  one.  "Another  thing  he 
said,"  remarked  the  other  angel,  "was  that 
the  weather  was  pretty  bad— but  if  one  pilot 
couldn't  get  through,  another  could." 

Just  about  this  time  another  applicant 
arrived.  He  was  an  old  broken-down  air 
mail  pilot  who  has  been  plugging  up  and 
down  the  line  day  in,  day  out,  for  years- 
just  plugging  along  and  doing  his  best,  help- 
ing the  other  fellow  when  he  could— without 
too  much  inconvenience — and  if  he  couldn't 
help  him,  he  never  hindered  him,  or  ran  him 
down,  or  tried  to  get  his  job,  or  anything 
like  that.  Just  an  ordinary  old  pilot,  he  was, 
and  hardly  anybody  had  ever  heard  of  him. 
But  St.  Peter  looked  him  up  in  the  Book 


and  said,  "Right  this  way,  Mister,  we've 
got  that  mansion  of  yours  practically  fin- 
ished," and  led  the  way  to  a  great  palace 
where  a  whole  flock  of  angels  were  hurry- 
ing around,  laying  blocks  of  marble  and 
piling  on  the  gold  leaf,  and  putting  in  fish 
ponds  and  a  golf  course  on  the  estate. 

Well  Sir,  when  the  big  executive  saw  that, 
he  asked  St.  Peter  how  come  that  he  was 
only  getting  a  dilapidated  old  hut  to  spend 
eternity  in.  "Why,  friend,"  says  St.  Peter. 
"All  we  have  to  build  these  houses  of  is 
what  you  send  up  here  while  you're  alive. 
You  shipped  us  a  load  of  mean  actions,  and 
feelings  of  personal  grandeur — and  there 
they  are,  built  into  that  hut.  This  old  pilot 
here  sent  us  enough  material,  such  as  kindly, 
helpful  acts,  to  put  up  that  palace  with. 
Well,"  says  St.  Peter,  sauntering  off,  "I 
hope  you  both  like  your  houses,  because 
you  planned  them  yourselves."  If  that  story 
isn't  true,  it  ought  to  be.  I  know  people 
who  will  be  lucky  to  win  a  tent. 

This  reliable  old  Kelsey,  who  got  side- 
tracked when  I  started  for  Heaven  three 
paragraphs  back,  can  now  shunt  himself  out 
on  the  main  line  so  we  can  get  a  good  look 
at  him.  He's  an  old  railroad  man  who  was 
switched  to  this  earthly  division  on  April 
29,  1891,  at  Winfred,  South  Dakota.  He 
got  up  steam  and  pulled  out  for  Madison, 
S.  D.,  to  attend  grammar  school,  and  then 
rolled  along  with  the  Jackson  local  to  visit 
the  High  School  at  Jackson,  Minn.  At  the 
age  of  thirteen  he  was  holding  down  third 
trick  as  telegraph  operator,  where  he  got 
his  first  railroad  experience.  He  recognized 
very  soon  that  he  didn't  need  to  go  to  col- 
lege in  a  raccoon  coat  in  order  to  work  on 
a  railroad,  so  at  the  age  of  fourteen  he  be- 
gan pounding  the  rails  as  a  brakeman  on 
the  Chicago,  Milwaukee,  and  St.  Paul.  But 
he  soon  got  tired  of  riding  in  back,  and  got 
aboard  the  locomotive,  first  as  a  fireman 
and  then  as  an  engineer,  serving  in  those 
capacities  for  three  years. 

At  the  age  of  seventeen,  Kelsey  became 
a  conductor  on  the  C.  M.  &  St.  P.,  working 
out  of  Aberdeen,  North  Dakota.  In  1915 
he  enlisted  with  the  Canadians,  took  flight 
training  and  soloed,  but  because  his  wife 
put  up  strong  objections  to  a  man  with  two 
children  fighting  in  a  war  he  hadn't  started, 
he  returned  to  the  United  States  and  again 


took  up  railroading.  His  daughters,  Mil- 
dred and  Ethelyn,  by  the  way,  are  now  six- 
teen and  eighteen  years  of  age,  respectively. 
Considering  the  children,  I  think  his  wife 
showed  better  judgment  in  getting  him  out 
of  the  army  than  he  had  displayed  in  getting 
himself  in.  That  war  was  for  single  men 
only,  or  for  married  men  who  were  des- 
perate for  a  vacation  from  warfare  on  the 
home  front. 

In  1920  this  old  railroader  went  to  Cali- 
fornia and  again  took  up  aviation,  barn- 
stunning  willi  a  fleet  of  three  planes  until 
1928,  when  he  went  to  work  for  Standard 
Airlines,  Inc.,  later  purchased  by  Western 
Air  Express.  He  became  one  of  the  orig- 
inal four  pilots  on  Western  Division  route 
of  American  Airways,  in  October,  1930,  and 
has  flown  continually  for  them  since  that 
time.  He  has  over  4,500  hours  in  the  air, 
all  of  them,  I  understand,  right  side  up. 
This,  I  believe,  is  contrary  to  the  very  snap- 
piest aeronautical  procedure,  but  has  much 
to  recommend  it  in  that  the  pilot  almost 
invariably  travels  a  long  distance  without 
coming  apart. 


THERE'S  a  very  rare  species  of  bird 
that  you  don't  often  see  flying  around, 
and  that  is  the  Sportsman  Pilot.  But 
by  careful  conservation  the  species  is  in- 
creasing steadily  in  numbers.  It  makes  its 
nest  in  banks,  factories,  and  landed  estates, 
m m^m ^ lm^ml where  it  hatches 
out  the  financial 
eggs  necessary  to 
Jbr^r  the  procurement  of 

airplanes. 

E.  E.  Greiner  is 
a  Sportsman  Pilot, 
though  on  the  side 
he    is  secretary 
treasurer    of  the 
Little-Greiner  Fly- 
ing Service,  Inc.,  of 
Springfield,  Ohio. 
He   is    also  vice 
■3,"      S^ti      president    of  the 
^^BP       Lagona  -  Citizens 
National  Bank,  of 
Springfield,  and 
E.  E.  Greiner  treasurer    of  the 

Buffalo-  Springfield 
Roller  Company  —  manufacturer  of  snap 
rolls,  I  suppose.  What  we  need  in  aviation 
is  more  bankers  and  less  brokers. 

Mr.  Greiner  was  born  in  Buffalo,  N.  Y„ 
in  1893.  His  conduct  during  childhood,  he 
tells  me,  was  only  fair,  and  as  a  student  he 
declares  that  he  was  the  poorest  in  school. 
That's  why  he  now  owns  pieces  of  banks 
and  factories.    That's  a  funny  thing,  too. 


Did  you  ever  see  the  smart  boy  at  school 
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amount  to  anything  when  he  grew  up?  I 
recall  several  boys  who  used  to  lead  the 
class  when  I  was  going  to  school.  None  of 
them  ever  got  anywhere.  One  is  now  a 
school  teacher,  another  is  a  preacher,  while 
another  failed  as  a  lawyer  and,  of  course, 
ended  up  as  a  judge.  He  was  just  begin- 
ning to  make  money  when  they  started  to 
investigate  him,  and  now  he's  traveling.  The 
dullest  boy  in  school — even  I  was  ahead  ol 
him — gave  up  in  despair  at  the  eighth  grade, 
and  went  to  work.  As  it  turned  out,  he 
didn't  need  to  be  smart,  anyhow,  because 
in  some  mysterious  way  he  gradually  col- 
lected a  pickle  factory  around  hiin,  and  has 
several  college  graduates  working  for  him. 
If  he  ever  wants  to  know  anything,  he  can 
ask  them.  That  shows  the  advantages  of 
a  college  education — you  can  always  get  a 
job  working  for  someone  who  never  both- 
ered learning  anything. 

E.  E.  Greiner  was  always  a  Sportsman — 
he  got  married  at  the  age  of  nineteen.  As 
a  golfer  he  holds  seven  cups,  and  shot  eigh- 
teen holes  at  St.  Augustine,  Fla.,  in  68.  In 
1912,  he  played  tennis  in  the  Canadian  In- 
ternationals—and got  no  place.  But  he  rated 
cne  goal  in  the  United  States  Polo  Associa- 
tion, and  won  the  Greenwood  Hunt  &  Polo 
Club  crap-shooting  trophy  in  1929.  No,  that 
was  a  trap-shooting  trophy,  but  I  suppose 
he  won  the  other  one,  too.  He  took  to  the 
sea  and  helped  sail  the  schooner,  Asora, 
from  New  York  to  Santander,  Spain,  for 
the  King  of  Spain's  cup  in  1928.  Then  he 
took  to  the  air  and  got  his  private  pilot's 
license  in  1929  so  he  could  fly  his  own  Travel 
Air.  He  made  the  inaugural  trip  to  Los 
Angeles  and  return  on  the  T.  A.  T.  in  July, 
1929.    And  he's  been  flying  ever  since. 


HERE'S  the  sad  story  of  Al  Whitney, 
who  started  flying  in  1925  and  made 
such  progress  that  by  1931  he  found 
himself  and  his  OX  Travel  Air  "sitting  on 
a  five-barred  gate,"  as  the  song  goes.  Or 
a  barbed  wire  fence,  I  believe  it  actually 
was.   He  was  fly- 


east  of  Medina,  and 


ing  from  Detroit 
to  Akron,  a  route 
that  permits  any 
pilot  with  ordinary 
luck  attachments 
to  land  safely  any- 
where. Yet  when 
Al's  OX-S  gave  a 
gentle  sigh  and  ex- 
pired, Al  and  the 
Travel  Air  were 
over  the  only  hilly 
spot  on  the  trip, 
some  seven  miles 
a  few  moments  they 


were  giving  a  spirited  portrayal  of  the  av- 
erage Senator — sitting  on  the  fence.  The 
flight  was  continued  by  truck. 

Al  Whitney  got  off  to  a  rather  unfor- 
tunate start  in  early  life.  He  went  to  the 
same  art  school  attended  by  Clayton  Knight, 
and  hence  had  his  mind  turned  in  the  direc- 
tion of  creative  art,  when  if  he  had  gone 


to  a  different  school  he  might  have  become 
a  plumber  and  lived  happily  ever  after,  send- 
ing back  for  his  tools.  However,  the  idea 
of  drawing  things  became  an  obsession  with 
him,  and  he  went  next  to  the  Mechanics  In- 
stitute and  finished  at  Art  Students'  League, 
New  York  City. 

He  was  now  fully  equipped  to  depict  prac- 
tically anything,  from  children  delightedly 
taking  cod-liver  oil  in  search  of  vitamins, 
to  old  gentlemen  contentedly  munching  bran 
to  boost  their  internal  activities.  In  fact, 
during  the  past  eighteen  years  Al  has  been 
one  of  the  bright  boys  known  as  Idea  and 
Creative  Men  in  the  Advertising  Profession. 
Day  after  day,  year  after  year,  he  has  sat 
at  a  drawing  board  knocking  splinters  off 
with  his  head,  thus  stimulating  his  mental 
processes  and  the  continued  production  of 
wood  products.  He  is  now  with  Campbcll- 
Ewald  Company,  Detroit. 

For  diversion  he  has  flown  airplanes, 
starting  in  1925  in  a  Jennie,  graduating  to 
the  dignity  of  a  Hisso  Standard  with  warped 
trailing  edges,  and  then  on  through  Eagle-  . 
rocks,  Wacos,  Fairchilds,  Fleets,  and  finally 
to  the  Travel  Air  and  the  fence.  He  tells 
me  that  when  the  list  of  those  who  have 
contributed  to  aviation  is  compiled,  his  name 
should  not  be  omitted,  for  if  he  could  get 
a  rebate  of  what  he  has  spent  on  flying  he 
would  be  able  to  retire.  As  it  is,  he's  just 
another  willing  sacrifice  to  the  cause  of 
aviation. 

Al  very  kindly  presented  me  with  a  fine 
water-color  of  his  Travel  Air  flying  over 
the  good  old  State  of  Ohio,  which  is  espe- 
cially appreciated  because  I  spent  many 
hours  and  flew  many  miles  in  one  of  the 
first  of  the  Travel  Airs,  with  my  unfortunate 
friend,  Dan  Sayre  of  Boston  paying  the  bills. 
I  sold  only  enough  of  them  to  pay  my  ex- 
penses and  leave  Dan  no  profit  whatsoever. 
However,  I  did  bring  back  the  airplane  un- 
crashed,  which  is  more  than  three  other  bold 
salesmen  of  Dan's  accomplished,  so  he  came 
nearer  to  making  a  profit  on  me  than  any- 
one else  he  hired.  Dan  would  have  been 
away  ahead  of  the  game  financially  if  he 
had  simply  asked  Al  Whitney  to  paint  him 
a  few  pictures  of  airplanes. 


\\T  ELL,  folks,  here's  my  chubby  old 
V "  Irish  pal,  Mike  Doolin,  gone  high 
hat  and  Agua  Caliente.  He  now  signs  his 
letters  "Mique,"  after  the  old  Spanish  cus- 
tom, and  I  presume  is  addressed  in  all  the 
bars  across  the  Mexican  border  as  Seiior 
Mique.  He  visits  those  sinks  of  iniquity,  I 
should  add,  only  during  his  sociological  ex- 
peditions, and  for  strictly  scientific  reasons. 
For  Mique  is  nationally  known  as  a  staunch 
worker  in  the  blessed  cause  of  temperance, 
and  for  years  was  exhibited  by  the  late  P. 
T.  Barnum  as  the  only  living  specimen  of 
non-alcoholic  Irishmen  in  captivity.  His  ex- 
tremely ruddy  complexion  and  red  nose  are 
due  solely  to  a  lifetime  spent  in  the  open 
air.  If  he  sued  his  nose  for  slander,  I'm 
sure  he  could  collect  heavy  damages. 

In  the  days  when  Don  Miguel  Mique 


was  plain  Mike  Doolin,  he  had  all  the 
rough-and-ready  boisterousness  of  the  aver- 
age Irishman — which  is  to  say,  the  playful 
proclivities  of  a  particularly  healthy  and 
skittish  rhinoceros.  His  friends  despaired 
of  Mike's  ever  attaining  that  air  of  culture, 
bon  homie,  and  pale  de  foi  gras,  so  neces- 
sary to  one  who  would  fly  for  the  Standard 
Oil  Co.  of  California.  However,  one  season 
only  with  the  cultured  Mr.  Chadderton,  late 
of  Bond  Street,  Piccadilly,  and  possibly 
Hammersmith,  was  enough  to  do  the  trick; 
and  now  we  see  this  raw  Irish  lad,  fresh 
from  the  peat  bogs,  bowing  and  scraping 
to  the  ladies  at  our  National  Air  Pageants 
with  all  the  gay  insouciance  of  a  Virginia 
Byrd  fresh  from  the  Poles.  You'd  think,  to 
look  at  him  now,  that  he  hadn't  been  raised 
on  pig's  feet  and  potatoes,  at  all,  at  all. 

The  early  history  of  Don  Miguel  Doolin 
is  obscured  by  time.  That  he  was  born  and 
partially  educated,  we  may  take  for  granted, 
though  the  place  of  his  birth  is  unknown  to 
me.  Research  shows  that  there  was  a  tidal 
wave  on  the  Southern  coast  of  Ireland  in 
1886,  an  eruption  of  Mt.  Vesuvius  in  1876, 
and  an  earthquake  in  New  Zealand  in  1866, 
for  any  one  of  which  he  may  be  blamed 
under  the  certainty  that  the  arrival  of  a 
Doolin  was  almost  sure  to  be  accompanied 
by  some  violent  demonstration  of  Nature, 
trying  to  shake  him  off  the  earth  before 
he  grew  too  big  to  manage,  as  most  Irish- 
men do  eventually — a  fact  the  English  have 
discovered — "An'  bad  cess  to  thim!"  as  my 
sainted  grandfather,  the  Reverend  John  Cas- 
sidy,  frequently  remarked  when  drunk. 

History  first  takes  note  of  Don  Miguel 
in  1913,  when  he  is  recorded  as  blacking 
an  eye  belonging  to  the  prexy  of  the  student 
body  of  the  Berkeley  School.  Doubtless  the 
Irish  in  him  had  come  out  long  before, 
but  not  until  that  time,  when  he  was  still 
a  ruddy  schoolboy,  did  the  historians  take 
him  up  and  set  out  his  life  from  then  on  for 
the  world  to  admire  and  marvel  at  How- 
ever, there  have  been  so  many  conflicting 
accounts  of  the  Life  and  Times  of  Mike 
Doolin,  that  I  wrote  the  old  bog-trotter  him- 
self and  asked  for  his  version — and  here  it 
is: 

"In  answer  to  your  request  for  a  confes- 
sion of  my  past  sins  committed  in  the  name 
of  aviation,  I  am  forwarding  herewith  about 
the  only  picture  I  can  find.    It  looks  more 
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like  I  am  attempting  to  double  for  Paul 
Whiteman  or  give  a  testimonial  for  'Pat- 
ties persuasive  pancakes,  they  round  out 
your  personality.' 

"As  for  past  history.  On  or  about  the 
summer  of  1913,  as  a  ruddy  schoolboy,  I 
built,  concocted,  or  evolved  a  cross  between 
a  box  kite,  a  Wright  Model  B,  and  an 
anaemic  seagull,  (with  no  visible  means  of 
propulsion)  and  jumped  off  a  young  hill 
behind  the  well-known  University  of  Cali- 
fornia. The  landing  (or  should  I  call  it 
arrival?)  involved  a  cow,  and  the  result  was 
a  fine  mess — that  was  my  initiation  into  the 
realm  of  the  birds. 

"Later  I  enlisted  in  the  well-known  Sig- 
nal Enlisted  Reserve  Corp,  Rockwell  Field 
—got  my  R.  M.  A.  the  end  of  1917  and  was 
rated  'Pursuit'  with  29  hours,  25  minutes 
in  a  JN  4B  (isn't  that  a  laugh?).  Went 
overseas  March  4,  1918,  and,  as  usual,  to 
Issoudun.  The  first  aeroplane  I  saw  in 
flight  there  was  a  Monosoupape  Morane,  be- 
ing flown  by  an  instructor  who  was  dili- 
gently trying  to  see  if  he  could  snap-roll 
without  quite  touching  the  ground  (and  I 
damn  near  deserted).  However,  I  finally 
got  through  Issoudun,  took  my  gunnery  at 
Cazaux,  did  a  little  Ferry  piloting  out  of 
Orly,  helped  support  the  American  bar  in 
Paris,  and  finally  arrived  at  the  C.  A.  S.  of- 
fice, 1st  Army,  Toul,  on  Aug.  2. 

"Was  assigned  to  22d  Squadron  of  the 
Second  Pursuit  Group,  and  from  then  until 
November  3  was  alternately  bombed  and 
scared  to  death,  and  flew  and  was  scared  to 
death.  Also  spent  a  couple  of  days  on  the 
front  on  the  ground  with  one  of  the  gang, 
a  nonchalant  ex-ambulance  driver,  and  was 
completely  scared. 

"They  must  have  found  out  I  was  of  no 
use  by  the  end  of  October,  because  they 
ordered  me  home  as  an  instructor  in  com- 
bat, and  thank  God,  the  war  ended  while  I 
was  coming  home  or  they  would  have  found 
out  all  about  me  if  I  had  started  to  instruct. 

"Since  1919  I  have  flown  anything  and 
everything  that  anyone  would  trust  in  my 
hands,  managing  to  get  in  about  100  hours 
a  year  until  '24.  Went  back  in  the  Reserve 
at  that  time  and  got  a  little  more  time. 
Finally  went  to  work  for  the  Standard  Oil 
Co.  of  California  in  the  newly  created  Avi- 
ation Division  and  since  then  have  been 
dashing  madly  hither  and  yon  in  a  good  old 
Boeing  40- V,  or  a  Ford,  or  a  Stearman,  or 
what  have  you." 

Thus  endeth  all  that  Mique  will  admit. 
He's  a  great  old  lad,  and  adds  cheer  to  any 
gathering  he  joins.  If  we  had  more  like 
him,  my  friends,  the  world  would  be  a  gayer 
and  a  happier  place.  Long  may  he  live  to 
sail  serenely  about  the  skies  in  "Standard  of 
California  No.  3,"  and  distribute  Stanavo 
seat  cushions  at  Air  Races,  all  of  which  he 
attends  as  a  Paid  Watcher.  I've  said  many 
times  that  it  takes  an  Irishman  to  live  with- 
out working,  and  get  paid  for  doing  it. 
There  are  only  a  few  of  us  left,  Mique, 
excluding  the  rest  of  Ireland  on  the  Police 
Force. 


YOU  can  tell  by  looking  at  his  picture 
that  D.  B.  Colyer,  vice  president  in 
charge  of  operations  for  Boeing  Air 
Transport,  started  life  as  a  school  teacher. 
This  photograph  was  taken  a  moment  after 
he  had  inquired  of  his  class,  "When  was 
the  battle  of  Bull 
wm^mmm^mmmmmmm  Run,  and  why  ? 
^^u^  Who  was  Sitting 

^9^HB  Bull,    and  where 

was    he    sitting  ? 
■n  mH  And  what  relation, 

if  any,  was  Sitting 
'tBBL  Bull   to  Standing 

^^gL  -4P^^H^  Cow  ?  Answer  me 
flll  A  flHj  You  can 

Ipw MM  hM         see  tlie  ,iaPPily  ex~ 
.  _':J:._l_._jHp       pectant  look  on  his 
^^^^^^^■■^^■i      face,  can't  you? 

D.  B.  Colyer  Not  receiving  a 

satisfactory  answer, 
Colyer  joined  the  Bureau  of  Railway  Ad- 
justment of  the  Second  Assistant  Post- 
master's office  in  1917,  and  the  same  year 
'  enlisted  as  a  Flying  Cadet  in  the  Army 
Signal  Corps.  After  receiving  training  at 
New  Jersey,  Florida  and  Texas  fields,  he 
was  appointed  a  second  lieutenant,  and  in 
1918  was  discharged  as  a  Reserve  Military 
Aviator. 

D.  B.  re-entered  the  employ  of  the  Post 
Office  Department  and  was  field  clerk  at 
the  Washington  terminus  of  the  nation's 
first  air  mail  route,  the  New  York- Wash- 
ington line.  He  was  advanced  to  division 
clerk  and  later  field  manager.  After  brief 
service  as  division  superintendent  of  the 
Washington  -  New  York  -  Cleveland  division, 
he  returned  to  Washington  as  chief  of  flying 
and  then  became  assistant  superintendent  of 
the  eastern  division  with  headquarters  at 
Chicago.  Transfers  took  him  to  Newark, 
Omaha,  Chicago  and  Rock  Springs. 

In  1926  he  became  assistant  general  super- 
intendent of  the  air  mail  service  with  head- 
quarters at  Omaha,  and  returned  to  Wash- 
ington that  fall  in  the  same  capacity,  and 
later  was  appointed  general  superintendent 
of  the  air  mail  service. 

A  few  months  after  this  appointment 
Boeing  Air  Transport,  Inc.,  was  organized 
to  operate  the  Chicago-San  Francisco  route 
and  D.  B.  resigned  his  position  as  general 
superintendent  of  the  air  mail  service  on 
April  IS,  1927,  to  become  superintendent  of 
Boeing  Air  Transport  operations  with  head- 
quarters at  Salt  Lake.  He  was  advanced  to 
the  position  of  vice  president  in  charge  of 
operations  January  16,  1929. 

Keeping  planes  going  over  the  longest 
regularly  operated  air  line  in  the  world, 
with  daily  service,  when  half  the  distance 
flown  is  at  night  and  much  of  it  over  moun- 
tainous country  with  considerable  fog  fly- 
ing, is  a  job  which  taxes  the  skill  and  in- 
genuity of  the  most  experienced  operator. 

This  brief  history  shows  the  heights  to 
which  a  school  teacher  may  rise  if  he's  only 
smart  enough  to  stop  being  a  school  teacher. 
Lots  of  school  teachers  get  on,  but  they 
have  to  quit  teaching  school  first.  Look  at 
Woodrow  Wilson — he  had  to  quit  Prince- 
ton to  get  anywhere.  And  the  late  Presi- 
dent Eliot  of  Harvard — he'd  have  been  un- 
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known  to  fame  if  he  hadn't  discovered  the 
Five  Foot  Shelf.  And  who  would  have 
heard  of  Glenn  Frank  if  he  hadn't  become 
a  newspaper  columnist?  And  like  enough 
we'd  never  have  heard  of  D.  B.  Colyer  if 
he  hadn't  grown  sick  and  tired  of  listening 
to  wrong  answers.  Teaching  school  is  good 
training  for  a  man.  After  a  few  years  of 
it  almost  any  other  occupation  comes  as  a 
relief.  And,  if  you  notice,  once  out,  none 
of  them  ever  goes  back.  The  most  useful 
thing  a  school  teacher  learns  in  school  is  to 
move  on  to  where  the  going  isn't  so  tough. 


HERE'S  Johnnie  Martin,  pilot  with 
American  Airways,  Inc.,  southern 
transcontinental,  western  division. 
He  was  born  in  Los  Angeles,  Aug.  17,  1898, 
and  early  succumbed  to  the  influences  of  that 
fair  climate.  Having  been  born  to  climatic 
perfection,  nothing 
less  worth  while 
would  suit  him,  so 
he  has  never  both- 
ered with  anything 
east  of  El  Paso, 
Texas.  I  don't 
know  but  what 
you're  right,  John. 
Having  battled 
through  many  win- 
ters in  New  York, 
Ohio,  Massachu- 
setts, Nova  Scotia, 
England,  Belgium, 
Germany,  and  France,  I  am  in  a  position 
to  assure  you  that  you  may  pass  up  all  of 
those  sections  as  not  worth  while  except 
in  the  summer.  You  might  try  Florida — 
I  understand  there  is  an  argument  on  be- 
tween California  and  Florida  as  to  respec- 
tive merits — but  any  places  I've  wintered 
in  needn't  be  investigated  further.  They're 
hopeless,  everyone  of  them.  If  I  was  half 
as  smart  as  a  wild  duck,  I'd  be  south  every 
winter. 

The  only  thing  that  makes  me  resigned 
to  New  York's  climate  is  the  constant  as- 
surance I  have  that  if  I  succeeed  in  surviv- 
ing here  I  must  be  extra  tough.  A  sun- 
softened  bird  like  yourself,  Johnnie,  could 
never  stand  it.  First  thing  you  knew  you'd 
start  to  moult  and  lose  your  moustache — it 
is  a  moustache,  isn't  it?  I  thought  every- 
thing was  supposed  to  grow  so  big  out  there 
— or  was  that  only  melons  in  the  Imperial 
Valley  ?   No  matter. 

Johnnie  Martin  started  flying  in  Santa 
Ana,  Calif.,  in  1922  with  his  brother  Eddie. 
They  started  the  Martin  Brothers  school- 
later  The  Eddie  Martin  Airport,  which  is 
still  in  operation.  In  1928  Johnnie  became 
affiliated  with  the  Geo.  Leonard  Flying 
School  at  Long  Beach,  Calif.,  and  early  in 
1929  became  a  pilot  for  Standard  Airlines. 
In  April,  1930,  he  went  with  Western  Air 
Express.  In  October,  1930,  he  became  one 
of  the  original  pilots  on  the  newly  inaugu- 
rated southern  transcontinental  air  mail, 
C.  A.  M.  33,  and  passenger  route  of  Ameri- 
can Airways. 
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FLY  ANOTHER  WINTER 
WITHOUT  AIRWHEELS 


OST  of  the  year's  worst  weather  comes 
in  the  next  five  months. 


You  may  be  able  to  pick  your  ground  con- 
ditions at  the  start  of  a  flight  —  but  nobody 
knows  what  you'll  find  when  you  come  back 
to  earth  again. 

Play  safe  —  with  the  only  wheel  and  tire 
equipment  soft  enough  to  land  safely  on 
mud  or  snow.  Equip  yourself  with  Goodyear 
Airwheels. 

The  cost  of  Goodyear  Airwheels  and  the  new 
Airwheel  roller  hearing  brakes  is  almost  ex- 
actly the  same  as  you'd  pay  for  wheel  and 
tire  equipment  far  inferior  in  safety. 

They're  worth  having,  just  for  their  protec- 
tion in  emergency  landings  —  but  they  mean 
easier  flying,  and  they  save  your  ship  in  every- 
day service. 

Ground  loops  are  almost  impossible  —  you 
can  get  far  better  take-offs  and  landings  with 
Airwheel  brakes  —  cross-wind  or  down-wind 
landings  are  easy — you  save  your  ship  from 
the  vibrations  of  taxiing  over  rough  fields — 
when  you  have  these  big,  soft,  rolling  rubber 
pillows  between  you  and  the  ground. 

Only  Goodyear  can  give  you  Airwheel  safety. 
For  full  proof  of  what  Airwheels  can  do — write 
to  Goodyear,  Akron,  Ohio,  or  Los  Angeles, 
California. 

WHEN  YOU  BUY  A  NEW  SHIP 
SPECIFY  GOODYEAR  AIRWHEELS 


EVERYTHING   IN    RURRER  FOR  THE  AIRPLANE 


DEARBORN  INN  AT  FORD  AIRPORT 


A WORTHY    complement    to  the 
Ford    Airport    was  established 
recently  when  the  Dearborn  Inn, 
probably  the  first  modern  hotel  to  be 
located  adjacent  to  an  airport,  opened  its 
doors  to  the  public. 

In  the  early  development  of  aviation, 
the  Ford  Motor  Company  interests 
looked  far  into  the  future  and  built  an 
airport  which  was  at  that  time  the  first 
modern  airport.  The  increase  in  air 
travel  from  year  to  year  indicated  to 
William  B.  Mayo,  chief  engineer  of  the 
Ford  Motor  Company,  the  need  for  lodg- 
ing for  air  travelers  comparable  to  that 
afforded  in  other  means  of  transporta- 
tion. Out  of  his  idea  came  the  forming 
of  the  Oakwood  Hotel  Company,  which 
built  the  Dearborn  Inn.  It  was  leased 
for  operation  to  the  L.  G.  Treadway  Ser- 
vice Corporation,  who  are  operators  of 
several  hotels  in  the  New  England  states. 
The  architecture  of  the  Inn  is  distinc- 


tively early  American,  a  style  in  keeping 
with  the  many  buildings  of  Mr.  Ford's 
new  museum  and  his  now  famous  Green- 
field Village,  which  are  also  adjacent.  A 
promenade  has  been  provided  on  the  roof 
which  will  afford  the  guests  an  advan- 
tageous view  of  the  airport  and  its  activ- 
ities. 

The  main  lobby  is  similar  to  the  beau- 
tiful "parlors"  of  the  wealthy  New  Eng- 
enders, except  for  the  walls,  which  have 
been  painted  in  a  panorama  of  early  Am- 
erican history.  Each  piece  of  furniture 
is  an  exact  copy  of  early  New  England 
design.  The  ladies  lounge  is  also  dis- 
tinctly New  England  and  has  become 
very  popular  with  Detroit  society  women 
as  a  setting  for  an  afternoon  bridge. 

The  108  guest  rooms  are  arranged  so 
that  they  can  be  had  either  single  or  en 
suite.  Though  the  rooms  vary  in  color 
and  furniture  design,  the  New  England 
theme  prevails  throughout.    Each  room 


has  a  modern  bathroom,  and  is  equipped 
with  a  radio  set. 

Table  d'hote  is  the  mode  in  the  main 
dining  room,  but  a  la  carte  meals  may  be 
had  in  the  old-fashioned  coffee  shop. 
The  food  has  the  flavor  of  famous  New 
England  menus,  for  the  chef  comes  from 
that  region  of  the  country. 

Only  in  the  kitchen  will  one  find  the 
ultra  modern.  The  equipment  includes 
large  automatic  refrigerators  which  re- 
semble safety  deposit  vaults,  and  huge 
electric  stoves,  electric  potato  mashers, 
dish  washers  and  other  such  kitchen  aids. 
All  are  finished  in  new  non-tarnishable 
metal. 

Several  Detroit  people  are  now  resi- 
dent guests  of  the  Inn,  and  visitors  to 
Mr.  Ford's  interests  are  finding  this  a 
haven  for  lunch.  Many  of  Detroit's 
foremost  society  people  are  numbered 
among  the  guests  who  dine  at  the  Inn 
each  night. 


\  i«-ws  ul  lobby,  luunge  and  guest  room  in  Dearborn  Inn,  Ford  Airport's  "real  New  England  inn."  Furnishings  are  repro- 
ductions of  early  American  pieces  in  pine,  maple  and  mahogany.  Lounge  walls  depict  colonial  history  of  the  United  States. 
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TEXACO  AVIATION  GASOLINE 
for  AMERICAN  AIRWAYS,  INC 


Today  one  can  travel  by  American  Airways  planes  comfort- 
ably from  New  York  to  Los  Angeles  in  29  flying  hours. 


THE  Southern  Lines  of  the  American  Air- 
ways use  Texaco  Aviation  Gasoline  exclu 
sively  at  terminals  from  Atlanta  to  El  Paso 
The  American  Airways  operates  a  nation, 
wide  system  of  air  transportation  for  pas 
sengers,  express  and  the  United  States  mails 
Its  planes  are  of  the  most  modern  type,  su 
perbly  designed  for  the  safety  and  comfort 
of  passengers.  Pilots  are  in  constant  touch  by 
radio  en  route  with  200  government  weather 


stations  and  65  special  American  Airways 
stations.  Unusual  airport  inspection  facili- 
ties are  provided  to  insure  safe  arrival  at 
destinations  and- unbroken  schedules. 

In  line  with  this  high  type  of  service, 
twenty-four  of  the  American  Airways'  South- 
ern Air  Terminals  are  stocked  exclusively  with 
Texaco  Aviation  Gasoline.  The  operating 
staffs  at  these  terminals  are  enthusiastic 
boosters  of  Texaco  Aviation  Gasoline. 

This  super-power  gasoline  is  available  at 
the  Country's  principal  airports  and  landing 
fields  from  coast  to  coast. 


THE  IEXA>   (  OMI-A.NY,  135  Ea 


TEXACO  AVIATION  GASOLINE 
TEXACO  AERODIESEL  FUEL 
TEXACO  AIRPLANE  OILS 
TEXACO  MARFAK  GREASES 
TEXACO  ASPHALT  PRODUCTS 

FOR    RUNWAYS,    HANGAR    FLOORS  AND 
APRONS,  AND  DUST  LAYING. 


New  York  City 
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INDIANAPOLIS  MUNICIPAL  AIRPORT 


ALTHOUGH   the    1,000   acre  In- 
dianapolis Municipal  airport,  for- 
mally dedicated  on  September  25- 
27,  has  been  open  only  since  February, 
need  for  a  better  control  system  is  indi- 
cated daily  as  the  traffic  increases. 

Inasmuch  as  the  port  has  been  recom- 
mended to  obtain  an  A1A  rating  from 
the  United  States  Department  of  Com- 
merce, M.  G.  Johnson,  airport  engineer, 
has  prepared  a  dual  control  plan  for  pres- 
ent and  anticipated  development  of  the 
field.  This  plan  has  been  adopted  by  the 
Indianapolis  Board  of  Public  Works  and 
will  be  followed  minutely.  The  present 
flying  field  is  266  acres ;  the  total  airport 
acreage  is  947  acres. 

Another  unit  of  buildings  and  runways, 
similar  to  the  present  administration 
building  and  runways,  on  the  east  side 
of  the  field,  is  proposed  for  anticipated 
development  on  the  north  side  of  the 
port,  adjoining  the  railroad  and  the  in- 
terurban  track.  These  are  to  be  used  as 
commercial  and  industrial  units. 

If  two  control  systems  are  used,  one 
— the  east,  for  instance — could  operate 
transport  traffic,  and  the  other  could  ma- 
nipulate transient  and  industrial  traffic. 
Both  systems  could  be  operated  from  the 
present  administration  control  building 


By 

H.  Gene  Haynes 

by  lights,  or  another  control  tower  could 
be  erected  to  handle  the  north  unit. 

Proposed  hangars  in  the  anticipated 
units  are  located  in  concentrated  areas 
adjacent  to  the  rear  of  the  control  build- 
ings, in  order  to  facilitate  the  movement 
of  planes  to  and  from  the  hangars.  Traffic 
will  be  concentrated  near  points  of  op- 
eration, since  all  traffic  must  naturally 
pass  the  point  of  operation,  both  for 
take-off  and  landing  on  all  runways. 

Running  lanes  of  500  feet  minimum 
width  in  all  directions  have  been  pro- 
vided in  the  plan,  eliminating  obstruc- 
tions in  lanes  of  travel  as  development 
continues.  These  500-foot  clearance  areas 
will  be  established  even  if  the  dual  con- 
trol system  is  used. 

Minimum  running  lanes  from  and  to 
runways  in  all  directions  are  one  mile 
in  length,  inasmuch  as  all  proposed  build- 
ings are  out  of  the  line  of  flight.  This 
plan  also  reduces  the  taxying  distance, 
since  planes  can  land  safely  and  also  ob- 
tain sufficient  running  distance  in  con- 


centrated areas  near  the  control  and  ser- 
vice buildings. 

Switching  facilities  from  the  railroad 
and  interurban  line  are  provided  with  the 
proposed  unit  on  the  north  side.  New 
materials  for  industrial  purposes  could 
be  unloaded  inside  the  field. 

With  little  expense,  facilities  could  be 
provided  at  the  north  unit  for  shuttle 
passenger,  mail  and  express  service  to 
the  downtown  district  in  ten  minutes. 

A  state  law,  passed  this  year  through 
the  efforts  of  the  Board  of  Works  and 
the  Indianapolis  City  Legal  Department, 
provide  zoning  authority  for  the  board 
to  protect  the  airport  from  industries  out- 
side the  field,  which  might  handicap  fly- 
ing operations.  No  factories  or  other 
obstructions  which  will  endanger  flying 
by  lessening  the  distance  of  safe  run- 
way lanes  in  all  directions  will  be  per- 
mitted to  be  erected. 

The  present  administration  and  han- 
gar building  is  of  brick  and  reinforced 
concrete.  All  runways,  taxiways,  aprons 
and  drives  are  of  reinforced  concrete. 

The  prevailing  wind  is  from  the  south, 
29.5  per  cent  of  the  wind  being  from  this 
direction.  Percentages  of  other  winds 
are :  southwest,  23.7 ;  west,  7.7 ;  north- 
west, 15.9;  north,  4.6;  northeast,  10.9; 
east,  1.3;  southeast,  6.4.  These  figures 
are  based  on  an  average  established  by 
the  U.  S.  Weather  Bureau  over  a  long 
period  of  years. 


Counterclockwise    Circling    of  Airports 
Becomes  Traffic  Regulation 

rTHE  circling  of  an  airport  to  the  left 
*■  (counterclockwise),  which  for  sev- 
eral years  has  been  the  general  practice 
at  the  majority  of  airports  throughout 
the  United  States,  will  become  an  amend- 
ment to  the  Air  Traffic  Rules  of  the  Air 
Commerce  Regulations,  effective  Decem- 
ber 1,  1931,  it  has  been  announced  by 
Col.  Clarence  M.  Young,  Assistant  Sec- 
retary of  Commerce  for  Aeronautics. 

In  cases  where  local  wind  or  other 
conditions  require  circles  to  the  right  or 
right  or  left  circles  at  different  times, 
it  will  be  necessary  for  those  airports 
and  landing  fields  to  obtain  authorization 
of  the  Secretary  of  Commerce  to  provide 
for  such  turns  by  displaying  suitable 
markings  to  indicate  the  direction  of 
turn. 

If  clockwise  turns  are  to  be  made  at  all 
times,  the  letter  "R"  must  be  displayed 
in  the  center  of  the  landing  area  and  if 
the  port  is  illuminated  for  night  opera- 
tions, must  also  be  prominently  displayed, 
as  on  a  hangar,  and  lighted.  If  left-hand 
and  right-hand  turns  are  to  be  made  at 
different  times,  the  letter  X  must  be  dis- 
played in  the  center  of  the  circle  and  R 
or  L,  as  desired,  also  placed  in  an  out- 
standing position. 


OCTOBER,  1931 


59 


TELETYPEWRITERS 

CONTRIBUTE    TO    THE    GROWTH    OF    CENTURY    AIR    LINES,  INC. 


During  its  first  five  months  of  operation,  Century  Air  Lines,  Inc.,  connecting  im- 
portant mid-western  cities,  carried  30,42.7  passengers;  while  its  Pacific  Coast  service, 
in  its  first  seven  weeks  of  operation,  carried  8000  passengers. 

Teletypewriter  Service*,  according  to  officials,  has  contributed  largely  to  the 
growth  of  the  company.  Airports  are  kept  in  constant  communication  with  each 
other  by  this  modern  method.  A  message  typed  on  one  Teletypewriter  appears 
simultaneously  in  all  connected  airports  and  offices. 

Teletypewriter  Service — typing  by  wire — is  particularly  helpful  in  regulating 
passenger  lists.  Persons  applying  for  reservations  aboard  a  Century  plane,  either  at 
airports  or  at  hotels,  can  learn  immediately  what  accommodations  are  available. 
For  example,  planes  leaving  Chicago  for  Cleveland  always  have  several  seats  re- 
served for  possible  passengers  at  other  points.  In  the  event  that  the  seats  reserved  at 
Chicago  are  not  sufficient,  one  or  more  of  the  seats  reserved  for  "pick-ups"  is  released 
by  Teletypewriter  instructions. 

Teletypewriters  provide  a  continuous  and  accurate  two-way  channel  of  com- 
munication. They  are  used  for  the  instantaneous  transmission  of  administrative 
messages,  reporting  the  arrival  and  departure  of  planes,  and  other  operation  matters. 
Other  airlines  and  airplane  manufacturers  have  still  other  uses  for  them.  Your  local 
Bell  Company  will  gladly  show  you  how  Teletypewriters  might  be  of  similar  value 
to  your  company. 


*Te/etypewriters  are  installed  in  the  separated  offices  of  private  business  companies  by  the  Bell 
Telephone  Company.  Messages  are  reproduced  in  identical  typewritten  form  the  instant  they 
are  sent.  The  service  may  be  had  for  any  number  of  hours  each  day,  from  one  hour  upward. 


Left:  Teletypewriter  machines  are  the  heart  of  Century 's  communication  department.  They  keep  ground  crews  in  constant  communication 
with  each  other  and  with  the  Government  radio  stations.   Right:  Century  Airliner  nearing  its  home  port  at  Municipal  Airport.  Chicago. 
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CURRENT  AIRPORT  AND  AIRWAY  FACTS 


Century   Pacific   Lines   Carries  Record 
Loads  During  First  Two  Months 

OVER  10,000  passengers,  347,654  rev- 
enue miles  and  1,S14,6S2  passenger 
miles  flown  within  two  months  of  opera- 
tion is  the  record  established  by  Century 
Pacific  Lines,  operating  air  passenger 
service  connecting  San  Diego,  Los  An- 
geles, Bakersfield,  Fresno,  San  Jose,  Oak- 
land, San  Francisco  and  Sacramento. 
Between  July  3  and  August  31  more  than 
56,294  landings  and  take-offs  were  ac- 
complished. 

Farsightedness  of  preparation  as  ac- 
complished by  O.  R.  Fuller,  president, 
accounts  for  the  success  of  the  lines,  of- 
ficials of  the  company  believe.  Before 
the  lines  went  into  operation,  advanta- 
geous rates  were  established.  Colorful  in- 
augural ceremonies  at  each  of  the  cities 
along  the  lines  were  held  to  attract  the 
attention  of  the  public.  And  from  the 
first,  Century  airliners  have  flown  more 
than  three-quarters  of  their  capacity. 

The  increase  in  revenue  of  Century 
Pacific  Lines  for  August  over  July 
amounted  to  $19,378.  Additional  equip- 
ment from  the  Stinson  company  has  been 
ordered  to  take  care  of  the  traffic. 

E.    A.    T.    Places  Eighteen-Passenger 
Condors  on  New  York-Atlanta  Line 

tp  IGHTEEN  -  PASSENGER  Curtiss 
Condors  have  been  placed  in  service 
by  Eastern  Air  Transport  between  New 
York  and  Atlanta  to  alternate  in  service 
with  smaller  Curtiss  Kingbirds.  The 
ships  began  service  on  October  1. 

This  improvement  in  equipment  is  the 
result  of  an  :nspection  trip  by  Thomas 
B.  Doe,  president,  over  the  system,  which 
convinced  him  that  the  South  will  sup- 
port enlarged  air  transport  services. 
Three  round  trips  weekly  between  New 
York  and  Atlanta  will  be  made  by  Con- 
dors and  four  by  Kingbirds,  maintaining 
the  present  daily  service  and  increasing 
the  available  seats  to  148  weekly  instead 
of  70. 

Air  Mail  Increases  Half-Million  Pounds 

in  First  Six  Months  of  1931 
CCHEDULED  air  transport  lines  oper- 
^  ating  in  the  United  States  and  with 
extensions  to  Canada,  the  West  Indies 
and  Latin  America,  flew  more  than  20,- 
000,000  miles  and  carried  193,651  pas- 
sengers, 4,589,707  pounds  of  mail  and 
1,299,863  pounds  of  express  during  the 
first  six  months  of  1931,  according  to 
the  Aeronautics  Branch  of  the  Depart- 
ment of  Commerce. 

The  amount  of  mail  carried  represent- 
ed an  increase  of  more  than  a  half  mil- 
lion pounds  over  the  first  six  months  of 
1930  and  express  showed  54,386  pounds 
increase.  Passenger  traffic,  however, 
showed  a  decrease  of  14,706  over  the 
corresponding  period  of  1930. 

The  total  number  of  miles  flown  in 
scheduled  operations  during  the  first  half 


of  1931  represented  an  increase  of  3,401,- 
702  miles  over  the  same  period  last  year. 
However,  the  total  number  of  passenger 
miles  llown  showed  a  decrease  from  52,- 
264.616  in  the  first  half  of  1930  to  47,- 
501,901  in  the  first  half  of  1931. 

Metropolitan   Air   Ferries   Adds  Night 
Flying  Between  New  York  Airports 

TV/1  ETROPOLITAN  Air  Ferries,  which 
*  recently  inaugurated  service  be- 
tween Newark  Airport,  Floyd  Bennett 
Airport,  and  Glenn  H.  Curtiss  Airport, 
has  announced  night  flying  in  response 
to  public  demand  for  added  service.  Two 
trips  will  be  made  in  the  evening,  one  at 
eight  o'clock  and  the  other  at  nine,  start- 
ing from  Glenn  H.  Curtiss  Airport. 

The  line  carried  over  eleven  hundred 
passengers  on  the  first  week's  schedules. 
Of  these  passengers,  the  majority  were 
out  to  view  the  city,  but  many  made  con- 
nections with  the  transcontinental  air- 
lines departing  from  Port  Newark. 


Portable  machine  shop  developed  by  South 
Bend  Lathe  Works,  South  Bend,  Ind. 


Post  Office  Department  Observes 
Twentieth  Anniversary  of  Air  Mail 

TP  HE  Twentieth  Anniversary  of  the 
*■  first  air  mail  flight  was  celebrated 
on  September  23.  American  Airways 
was  chosen  as  the  anniversary  carrier, 
and  simultaneous  commemorative  flights 
were  made  from  Los  Angeles  to  Tucson 
and  from  Nassau  Boulevard,  Garden 
City,  to  Mineola,  Long  Island,  N.  Y. 
Earle  Ovington,  the  first  air  mail  pilot, 
and  Dean  Smith,  American  Airways  pi- 
lot, made  the  flights. 

Aeronautics  Branch  Issues  Bulletins  for 

Airport  and  Aircraft  Operators 
TPHE  Department  of  Commerce,  Aero- 
nautics  Branch,  has  prepared  a  com- 
prehensive bulletin  for  airport  managers, 
engineers  and  aircraft  operators  to  as- 
sist them  in  airport  problems.  The  bul- 
letin, styled  as  Aeronautics  Bulletin  No. 
2,  is  entitled  "Airport  Design  and  Con- 
struction." All  phases  of  the  subject  are 
treated,  including  selection  of  the  site, 
construction,  lighting,  and  seaplane  air- 
ports. The  bulletin  is  adequately  illus- 
trated. 


Other  special  bulletins  recently  issued 
are:  Bulletin  No.  10,  Air  Navigation 
Maps,  describing  the  compilation  of  the 
maps  and  listing  those  available;  and 
Bulletin  No.  3,  Aeronautics  Trade  Direc- 
tory, listing  concerns  engaged  in  pro- 
duction of  commodities  and  in  aeronau- 
tic activities. 

The  semi-monthly  bulletins  of  recent 
date  also  treat  of  subjects  of  interest  to 
airport  and  aircraft  operators.  August 
1  (No.  3)  describes  the  service  of  inter- 
mediate landing  field  personnel  to  air- 
men; August  15  (No.  4),  tentative  draft 
of  requirements  for  aircraft  components 
and  accessories;  September  1  (No.  5), 
effects  of  physical  deliciences  upon  fly- 
ing activities  of  licensed  pilots  and  hold- 
ers of  student  permits.  The  bulletins  are 
available  through  the  Department  of 
Commerce,  Aeronautics  Branch,  Wash- 
ington, D.  C. 

The  Secretary  of  the  Navy  has  issued 
a  loose-leaf  book  entitled  "Naval  Air 
Pilot,"  giving  detailed  information  for 
fliers  along  the  east  and  Gulf  coasts  of 
the  United  States.  It  is  identified  as 
Hydrographic  Office  Publication  190. 
Sections  of  the  book  deal  with  communi- 
cations for  planes  in  flight,  night  flying, 
useful  tables,  Coast  Guard  stations  and 
publications.  Small  maps  of  prominent 
airports  in  each  state  are  included. 

Ludington    Opens    Sixty-eight  Minute 

Washington-New  York  Service 
UIGH  speed  service  between  New 
York,  Philadelphia  and  Washington 
was  inaugurated  September  16  by  the 
Ludington  Lines,  when  the  first  of  their 
new  Lockheed  Orion  transport  planes 
opened  sixty-eight-minute  service  between 
Washington  and  New  York. 

The  plane,  a  low-wing  seven-passenger 
transport  ship  with  a  retractable  landing 
gear,  and  capable  of  a  top  speed  of  over 
200  miles  an  hour,  will  maintain  what 
will  probably  be  the  fastest  airline 
schedule  in  the  world.  Four  round  trips 
each  way  daily  are  scheduled. 

Mountain  Gorge  Equipped  with  Beacons 

to  Permit  Night  Flying  Over  Route 
A  LIGHTED  lane  for  aircraft,  fifty  miles 
in  length,  running  through  a  deep 
gorge  between  mountain  walls  and  heavy 
forests,  is  now  ready  for  airmen  to  fly  at 
night,  between  Portland,  Oregon  and  Pasco, 
Washington,  on  the  Salt  Lake  City-Seattle 
airway.  This  gorge  is  at  times  virtually  a 
tunnel,  yet  it  is  the  most  desirable  aircraft 
route  in  that  section. 

Airway  electric  flashing  code  beacons  are 
mounted  at  twenty-one  sites  on  both  sides  of 
the  gorge  at  prominent  locations  so  that  air- 
men need  only  follow  the  course  outlined 
by  the  two  lines  of  light  in  order  to  fly 
safely  through  the  gorge.  Green  lights  are 
on  the  Washington  side  of  the  gorge  and 
red  lights  on  the  Oregon  side  to  provide 
proper  orientation  by  airmen  passing  be- 
tween red  and  green  lights. 

(Continued  on  following  page) 
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World's  Largest  j| 
Amphibian 

CHOOSES  GOODRICH 


Igor  Sikorsky,  designer, 
(left)  and  Capt.  Boris 
Sergievsky,  pilot,  stand- 
ing beside  one  of  the 
Amphibian's  huge  Good- 
rich Airplane  Tires.  This 
tire  is  almost  five  feet 
high,  and  more  than  a 
foot  in  thickness. 


MORE  powerful 
than  a  locomo- 
tive —  accommodating 
forty-five  passengers 
with  all  the  luxury  of  a 
palatial  hotel — capable 
of  traveling  130  miles 
per  hour!  That's  avia- 
tion's latest  marvel — the  new  Sikorsky 
Amphibian  built  for  passenger  service 
between  Miami  and  the  Canal  Zone. 

Consider  the  terrific  impact  the 
huge  tires  pictured  above  must  cush- 
ion when  this  mighty  craft  makes  a 
take-off  or  landing.  Naturally  they're 
the  best  tires  that  engineering  skill 
could  devise.  Tires  capable,  by  test, 
of  withstanding  a  blow  of  more  than 


Giant  Goodrich 
Siivertown  Air- 
plane Tires  safe- 
guard take-offs 
and  landings ... 


80  tons.  Tires  built  by  Goodrich! 

Goodrich  Low  Pressure  Tires  are 
the  first  choice  of  airmen  the  world 
over.  Because  they  make  take-offs  and 
landings  easier  and  safer — because 
they  can  be  easily  and  quickly  in- 
stalled on  any  plane,  with  or  without 
brakes,  you  should  insist  on  Goodrich 
Low  Pressure  Tires. 

Phone  your  nearest  Goodrich  Dis- 


tributor or  write  to  the  Aeronautical 
Sales  Department  of  The  B.  F.  Good- 
rich Rubber  Co.,  (Est.  1870),  Akron, 
Ohio,  or  Los  Angeles,  California. 


^|c|^  rubber  for  airplanes 


,  m  Over  40  rubber  articles  for  airplanes   -  Silvertown  Tires   •  Streamline  Wind- 

anOther  B.  r.   WwOOUnCn  rrOaUCt   shields-Tail  Wheels  Hose  Tubing   Engine  Mounts  Crash  Pads  Accessories 
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United  Air  Lines  Operates  Over  Longest 

Lighted  Airway  in  World 
HPRI-MOTORED  passenger  and  mail 
*  planes  are  now  operated  day  and  night 
over  the  entire  length  of  the  New  York- 
San  Francisco  airway,  a  total  distance  of 
2,766  miles.  This  is  the  longest  lighted  air- 
way in  the  world. 

The  successive  steps  in  the  development  of 
the  New  York-San  Francisco  route  are  as 
follows : 

1920— First  regular  air  mail  service,  day- 
light only. 

1924 — Night  flying  (mail  only)  over  part 
of  the  route. 

1927— Night  flying  (with  passengers)  be- 
tween Chicago  and  San  Francisco. 

1929 —  Trimotored  transports  used  for 
night  flying  between  Chicago  and  San  Fran- 
cisco. 

1930 —  Passenger  service  extended  from 
Chicago  to  New  York. 

1931 —  Passenger  and  mail  service  day  and 
night  in  trimotors  from  coast  to  coast. 

A  curious  fact  about  this  service  is  that 
New  York  is  three  hours  nearer  to  San 
Francisco  than  San  Francisco  is  to  New 
York.  Because  of  the  prevailing  west  winds, 
schedules  of  the  United  Air  Lines  (National 
Air  Transport  and  Boeing)  allow  twenty- 
eight  hours  flying  time  for  eastbound  planes 
and  thirty-one  hours  for  westbound  planes. 
There  are  three  planes  each  way  daily. 

The  first  transcontinental  airway  follows 
approximately  the  line  of  the  first  trans- 
continental railroad,  which  was  completed  in 
1869.  The  route  crosses  nine  states  and 
passes  through  Cleveland,  Toledo,  Chicago, 
Iowa  City,  Des  Moines,  Omaha,  Lincoln, 
North  Piatt,  Cheyenne,  Rock  Springs,  Salt 
Lake  City,  Elko,  Reno,  Sacramento  and 
Oakland. 

The  Department  of  Commerce,  cooperat- 
ing with  the  Post  Office  Department,  has 
installed  111  lighted  emergency  landing 
fields  (in  addition  to  the  regular  airports)  ; 
232  twenty-four-inch  revolving  beacons,  and 
550  blinker  lights.  This  is  the  only  airway 
that  has  a  complete  United  States  directive 
radio  beacon  service  and  was  the  first  to  be 
equipped  with  a  thorough  weather  report 
service. 


Local  Subcommitttes  at  Twenty-six  Cities 

to  study  Air  Traffic  Problems 
Q  RGANIZATION  of  local  subcom- 
^  mittees  to  study  problems  of  hand- 
ling air  traffic  at  airports  is  being 
effected  at  twenty-six  cities  through  the 
United  States,  with  a  view  to  establish- 
ing adequate  airport  traffic  control  sys- 
tems. These  subcommittees  will  report 
their  findings  to  the  Aeronautics  Branch, 
which  will  compile  a  comprehensive  report. 


Texas  Inventor  Tests  New  Wind  Cone 
at  Lubbock  Municipal  Airport 

A  NEW  T  wind  cone  with  slip-on  cover- 
ing,  overhead  lighting  and  an  attach- 
ment to  indicate  wind  velocity  has  been 
patented  by  William  C.  Breedlove  of  Level- 
land,  Texas.  One  cone  has  been  installed 
at  the  Lubbock  Municipal  Airport,  pending 


rating  and  approval  from  the  Department  of 
Commerce. 

The  cones  are  made  in  three  sizes  rang- 
ing upward  from  seven  feet.  By  truss  for- 
mation the  weight  of  the  entire  structure  is 
pivoted  on  a  thrust  bearing  which,  when 
covered,  gives  an  arrow  formation.  The 
device  can  be  so  balanced  as  to  fall  with 
the  long  way  of  the  field  at  low  winds. 


S.  F.  Bowser  &  Co.  Equips  500  Airports 
With  Fueling  System 

A  TIME-SAVING  service  pit,  manu- 
factured  by  S.  F.  Bowser  &  Com- 
pany, Inc.,  Fort  Wayne,  Indiana,  and 
designated  as  the  Figure  230,  is  a  com- 
plete fueling  system  designed  for  serving 
gasoline  to  aircraft  on  the  flying  field. 
It  provides  facilities  for  pumping, 
measuring,  recording  and  delivering 
gasoline  to  planes. 

The  system  is  furnished  in  two  stand- 
ard sizes,  the  smaller  with  one  and  one- 
fourth  inch  pumping  unit  delivering  18 
gallons  per  minute,  and  the  larger  with 
one  and  one-half  inch  unit  delivering 
from  33  to  35  gallons  per  minute.  Larger 
sizes  can  be  furnished  upon  order. 


Bowser  Fueling  System  for  Airports 


Among  the  features  of  this  fueling  sys- 
tem are  accurate  measurement  by  the 
Xacto  meter,  protection  against  water 
through  the  use  of  a  centrifugal  sepa- 
rator, and  remote  control  through  a 
pumping  unit  located  in  the  hangar  and 
controlled  at  the  pit.  Nozzle  control  of 
the  flow  of  gasoline  at  the  discharge  point 
affords  protection  against  spilling  or 
overflowing,  eliminating  fire  hazards. 
The  nozzle  is  fitted  with  a  screen  of  fine 
mesh  and  a  slip  cap  to  prevent  contam- 
ination by  dirt  and  water  between  serv- 
ing operations. 

The  system  has  a  50-foot  serving 
radius,  permitting  planes  to  taxi  up  for 
refueling  without  interfering  with  planes 
already  in  the  serving  area. 

This  fueling  unit  has  been  on  the 
market  about  four  years  in  which  more 
than  500  systems  have  been  installed. 
One  of  the  fields  most  recently  equipped 
is  the  City-County  Airport  at  Pittsburgh, 
Pennsylvania,  where  eight  fueling  pits 
are  in  operation. 


Transcontinental  and  Western  Air  Traffic 
Shows  Substantial  Increase 

PASSENGER,  mail  and  express  business 
on  Transcontinental  &  Western  Air,  Inc., 
all  showed  substantial  increases  in  August 
as  compared  with  July,  and  in  addition  the 
new  air  freight  service  announced  on  August 

5  has  received  good  support  by  shippers  in 
the  first  three  weeks  of  its  operation.  It  is 
believed  that  this  new  service  will  show  in- 
creases as  soon  as  shippers  become  aware 
of  the  extremely  low  rates  at  which  this 
business  is  handled,  the  rates  varying  ac- 
cording to  the  size  of  the  shipment  to  as 
low  as  eleven  cents  a  pound  for  the  over- 
night haul  between  New  York  and  Kansas 
City.  Shipment  of  commodities  over  the 
line  in  August  exceeded  the  July  poundage 
figure  by  sixteen  per  cent.  Air  mail  pound- 
age increased  even  more,  showing  an  in- 
crease of  twenty-two  per  cent  over  July. 
Transcontinental  &  Western  Air,  Inc.,  car- 
ried 4,341  passengers,  an  average  of  470 
miles,  bringing  total  passenger  miles  for 
August  up  to  2,035,000.  Transcontinental 

6  Western  Air,  Inc.,  is  now  flying  500,000 
miles  a  month. 


American  Airways  Calls  Meeting  of 
Field  Representatives 

Field  representatives  of  the  American 
Airways  were  called  during  the  latter  part 
of  September  to  the  New  York  headquarters 
for  a  conference  on  traffic  conditions  and 
public  relations  throughout  the  country.  Ses- 
sions were  held  at  the  Hotel  Roosevelt. 
Those  present  were  Julian  K.  Lyles  and 
Kenneth  Foree,  Dallas,  Tex.,  Southern 
Division;  Joseph  Sabin  and  Ray  Whittaker, 
Chicago,  Universal  Airways  Divison ;  Carl 
Anderson  and  C.  E.  Planck,  Cincinnati,  Em- 
bry-Riddle  Division;  Milton  Saul,  Atlanta, 
Southern  Division,  and  Ralph  S.  Maugham, 
Boston,  Colonial  Division.  They  conferred 
with  F.  Warren  Oakes  and  Silliman  Evans, 
assistants  to  the  President,  R.  J.  Smith, 
General  Traffic  Manager,  and  Goodrich 
Murphy  and  A.  L.  May  of  the  Traffic  De- 
partment, New  York  office. 


Century  Air  Lines  Carries  7,938  Pas- 
sengers During  August 

Century  Air  Lines  carried  a  total  of  7,938 
revenue  passengers  on  its  various  divisions 
during  the  month  of  August,  1931,  L.  B. 
Manning,  vice-president,  has  announced. 

During  the  last  five  months  Century  Air 
Lines  has  carried  a  total  of  32,701  revenue 
passengers  between  Detroit,  Toledo,  Cleve- 
land, Chicago,  South  Bend,  Springfield,  and 
St.  Louis.  Century  Air  Lines  is  a  division 
of  the  Cord  Corporation. 


Assistant  Secretary  Young  Begins 
Aerial  Inspection  Trip 

Col.  Clarence  M.  Young,  Assistant 
Secretary  of  Commerce  for  Aeronautics, 
left  Washington  during  the  middle  of 
September  in  a  Department  of  Commerce 
airplane  for  an  inspection  trip  of  the  Fed- 
eral Airways  System  now  being  established 
and  maintained  by  the  Department  of  Com- 
merce. 

The  trip  will  be  over  the  airways  between 
Washington  and  the  West  Coast, 
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THE  BONES  OF  AN  EAGLE 

'  I  'HE  plumes  or  the  tireless  muscles  and  sinews  of  an 
-L   eagle  that  communicate  the  power  of  his  unfaltering 
[  heart  are  not  more  to  be  admired  than  the  bones  upon 

which  the  whole  mechanism  depends  for  leverage. 
Marvelous  framework!  Massive  at  a  few  points  but  at 
others  almost  as  thin  as  the  walls  of  a  straw,  and  on  the 
— — n^—^^————  whole,  light  enough  to  ride  the  wind  without  effort,  high 
above  the  clouds.  Yet  strong  enough  to  bear  every  strain 
that  arrow  speed,  quick  reverses,  or  the  rush  of  mighty 
storms  may  impose. 
Let  one  of  these  bones  be  broken  and  the  whole  miracle 
of  flight  comes  to  grief. 

Tubing  is  to  an  airplane  what  the  bony  structure  is  to  its 
prototype,  the  bird.  No  refinement  of  engineering,  no 
scrutiny  of  materials,  or  application  of  skill,  or  control 
of  process  can  be  too  great  to  make  it  perfect  for  so 
exacting  a  use. 

The  manufacturers  of  NATIONAL.SHELBY  Tubing,  long 
accustomed  to  the  rigid  requirements  of  the  automotive 
industry  have  spared  no  pains  to  meet  also  the  exacting 
tubing  requirements  of  aircraft  design. 
NATIONAL-SHELBY  Aircraft  Tubing  is  available  through 
distributors  at  various  important  centers.  Ask  for  descrip- 
tive literature  on  NATIONAL- SHELBY - 

I  II  America's  Standard  Aircraft  Tubing 


NATIONAL  TUBE  COMPANY,  PITTSBURGH,  PA. 

Subsidiary  of  United  States  Steel  Corporation 

NATIONAL-SHELBY  AIRCRAFT  TUBING 
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KEYSTONE  PK-1  FLYING  BOAT 

Twin-engined  biplane  built  for  the  Navy  Dept. 


THE  Keystone  PK-1  is  a  twin- 
engined  biplane  flying  boat  built 
for  the  Navy  Department  by  the 
Keystone  Aircraft  Corporation  for  use 
on  long  patrols  and  bombing  flights  over 
water.  Developed  from  the  Navy  flying 
boat  PN-12,  the  PK-1  is  entirely  of 
metal  with  the  exception  of  the  fabric 
covering  the  wings. 

The  powerplant  comprises  two  Model 
E  Wright  Cyclone  engines  of  575  horse- 
power each,  driving  three-bladed  steel 
propellers.  These  engines  are  provided 
with  the  new  E-shaped  heads,  spark  plug 
coolers  and  radio  shielding.  In  prelimi- 
nary tests,  this  ship  exceeded  the  high 
speed  of  119  miles  per  hour  specified  by 
the  Navy  Department. 

Planes  of  this  type  are  expected  by 
the  Navy  Department  to  act  as  self-sup- 
porting units  in  time  of  war.  They  are 
designed  to  be  able  to  establish  indepen- 
dent caches  and  bases  removed  from 
other  operating  bases  and  from  which 
they  can  be  operated  on  their  own  over 
a  considerable  area  for  patrol  work  or 
bombing  raids.  Through  radio  communi- 
cation, constant  contact  with  headquar- 
ters can  be  maintained  to  receive  orders 
and  report  activities. 

The  crew  consists  of  five  men  as  fol- 
lows: pilot,  co-pilot,  navigator-bomber, 
radio  operator  and  gunner-mechanic. 
When  in  action  the  crew  is  disposed  in 
three  compartments:  the  navigator- 
bomber  in  the  nose  nacelle ;  the  pilot  and 
co-pilot  in  a  compartment  in  the  nose 
of  the  hull  immediately  aft  of  the 
bomber ;  the  radio  operator  aft  of  the 
wings  in  an  interior  compartment  in  the 
hull ;  and  the  gunner-mechanic  in  a  na- 
celle aft  of  the  wings  in  the  hull.  A 
spacious  companionway  is  constructed  in 
the  center  of  the  hull,  fore  and  aft, 
through  which  communication  is  provid- 
ed between  the  various  crew  stations. 
The  gasoline  tanks  are  located  in  the  in- 


terior of  the  hull  adjacent  to  the  pas- 
sageway. Total  fuel  capacity  is  800  gal- 
lons, sufficient  for  a  cruising  radius  of 
1,200  miles. 

Wing  span  is  72  feet  10  inches;  length 
overall,  49  feet;  and  height  overall,  16 
feet  9  inches. 

Equipment  provided  on  each  of  these 
ships  includes  the  following :  hand  elec- 
tric starters  for  each  engine ;  dual  con- 
trol and  duplicate  flight  instruments; 
standard  navigation  lights;  two  head- 
lights for  landing  at  night ;  towing  tackle 
for  targets;  radio  transmitting  and  re- 
ceiving apparatus;  message  carriers  be- 
tween the  various  crew  stations;  two 
portable  aluminum  tanks  each  containing 
4.5  gallons  of  drinking  water ;  one  con- 
tainer of  seventy  pounds  of  food;  a  life 
raft  sufficient  for  five  men;  earth  induc- 
tor compass,  drift  indicator  and  bubble 
sextant. 

Regulation  equipment  includes  a  sev- 
enty-five-pound anchor  and  150  feet  of 
bronze  cable  for  mooring.  There  is  also 
provided  beach  landing  gear,  comprising 
wheels  which  may  be  readily  attached  for 
taking  the  ship  up  a  ramp  from  the 
water. 


SPEED  CALCULATION 

I  N  aircraft  races  it  is  of  interest  to  be 
able  to  figure  instantly  the  speed  at- 
tained. This  is  possible  without  difficulty 
by  the  use  of  the  following  tables  and 
formula. 

To  obtain  Speed  (s)  in  K.  P.  H.  (or 
M.  P.  H.)  :  Let  D  =  Distance  covered  in 
Kilometers  (or  Miles)  ;  T  =  Time  expressed 

in  Seconds. 
Then: 

D  X  3600 

S  =  -  

T 

The  accompanying  tables  gives  the  values 
of  D  X  3600. 


D 

D  X  3600 

D 

D  X  3600 

100 

360  000 

1  100 

3  960  000 

200 

7  ?0  000 

a  i (  k  in 

300 

1  080  000 

1300 

A  nnn 

f  ,OOU,UUu 

i  -ljn  fir io 

0.O4U.UUU 

500 

1  800  000 

1500 

C  J|i(|  (inn 

600 

2',100',000 

L600 

5,760,000 

700 

2,520,000 

1,700 

6,120,000 

800 

2,880,000 

1,800 

6,480,000 

900 

3,240,000 

1,900 

6,840,000 

1,000 

3,600,000 

2,000 

7,200,000 

Examp 

es:  Distance  (D)  1500  Kil.  Time 

8 :09  :02. 

8hrs.  = 

28,800  sees. 

9min. 

540  sees. 

2  sees.  = 

2  sees. 

29,342  sees. 

5,400,000 

S 

=  184.03  k.p.h. 

29,342 

Conversion  of  Minutes  to  Seconds 

Minutes 

Seconds 

Minutes 

Seconds 

1 

60 

31 

1,860 

2 

120 

32 

1,920 

3 

180 

33 

1,980 

4 

240 

34 

2.040 

5 

3U0 

35 

2,100 

6 

360 

36 

2,160 

7 

420 

37 

2,220 

480 

38 

2,280 

9 

540 

39 

2,340 

10 

600 

40 

2,400 

11 

660 

41 

2,460 

12 

720  - 

42 

2,520 

13 

780 

43 

2,580 

14 

840 

44 

2,640 

15 

900 

45 

2,700 

16 

960 

46 

.  2,760 

17 

1,020 

47 

1  2,820 

18 

1,080 

48 

2,880 

19 

1,140 

49 

2,940 

20 

1,200 

50 

3,000 

21 

1,260 

51 

3,060 

22 

1,320 

52 

3.120 

23 

1,380 

53 

3,180 

24 

1,440 

54 

3,240 

25 

1,500 

55 

3,300 

26 

1,560 

56 

3,360 

27 

1,620 

57 

3,420 

28 

1,680 

58 

3,480 

29 

1,740 

59 

3,540 

30 

1,800 

60 

3,600 

Conversion  of  Hours  to  Seconds 

Hours 

Seconds 

Hours 

Seconds 

1 

3,600 

13 

46,800 

2 

7,200 

14 

50,400 

3 

10.800 

15 

54.000 

4 

14,400 

16 

57,600 

5 

18,000 

17 

61,200 

6 

21,600 

18 

64,800 

7 

25,200 

19 

68,400 

8 

28,800 

20 

72.000 

9 

32,400 

21 

75,600 

10 

36,000 

22 

79,200 

11 

39.600 

23 

82,800 

12 

43,200 

24 

86.400 

Keystone  PK-1  flying  boat  for  long-distance  patrol  and  bombing  flights 


DENSITY  RATIOS 

COME  approximate  ^(uations  for  the 
standard  atmosphere  are  given  in 
N.  A.  C.  A.  Report  376,  by  Walter  S. 
Diehl.  This  report  contains  the  deriva- 
tion of  a  series  of  simple  approximate 
P    P0  /Po 

equations  for  density  ratios  — , — ,  V — 


ration  — ,  in  the  standard  atmosphere. 

Po 

The  accuracy  of  the  various  equations  is 
discussed  and  the  limit  of  applications 

are  given. 
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ALUMINUM  ALLOYS 

The  Influence  of  Titanium  Tetrachloride  on 
the  Gas  Content  and  Grain  Size  of  Aluminum 
and  Some  Alloys,  W.  Rosenhain,  J.  D.  Grogan 
and  T.  H.  Schofield.  (British)  Aeronautical  Re- 
search Committee — Reports  and  Memoranda  No. 
1385,  November,  1929,  10  pp.,  16  figs. 
TP  HE  results  of  experiments  to  determine 
the  effect  of  titanium  tetrachloride  in 
aluminum  alloy  castings  are  discussed. 
Titanium  tetrachloride  when  passed  into 
molten  aluminum  appeared  to  behave  in  the 
same  way  as  chlorine  and  boron  trichloride. 
It  reduced  the  grain  size  of  aluminum  cast- 
ings and  did  not  appear  to  alter  the  eutectic 
structure  inside  the  crystal.  The  reduction 
in  grain  size  persisted  after  remelting  even 
when  the  molten  metal  was  heated  to  780 
degrees  Centigrade. 

It  removed  gases  from,  reduced  the  grain 
size  of,  and  did  not  "modify"  the  twelve 
per  cent  silicon  alloy.  It  improved  the 
soundness  of  cast  Y-alloy  and  decreased  the 
grain  size  of  the  cast  material.  By  yielding 
sound  material  of  fine  grain,  it  enabled  cast 
slabs  of  Y-alloy  l.S  in.  thick  to  be  rolled 
without  the  employment  of  the  usual  pre- 
liminary forging  operation.  It  is  concluded 
that  the  fine  grain  produced  in  Y-alloy  by 
the  action  of  titanium  tetrachloride  would 
prove  of  value  both  in  the  production  of 
large  sound  ingots  for  rolling  into  bars  and 
sections  and  for  the  production  of  large 
forgings. 


Gas  Removal  and  Grain  Refinement  of  Alumi- 
num AIlovs,  W.  Rosenhain,  J.  D.  Grogan,  and 
T.  H.  Schofield.  (British)  Aeronautical  Research 
Committee — Reports  and  Memoranda  No.  1387 
(M.  72).  January,  1930,  8  pp.,  6  diagrams. 
T  N  the  previous  report  it  was  shown  that 
*  titanium  tetrachloride  acted  as  an  effec- 
tive agent  both  for  gas  removal  and  for 
grain  refinement.  In  this  report  it  is  shown 
that  these  properties  were  independent. 
Many  chlorides  possessed  the  property  of 
removing  gas  without  causing  grain  refine- 
ment, while  titanium  aluminum  alloy,  made 
by  the  thermit  process,  caused  grain  refine- 
ment when  added  to  aluminum,  but  without 
removing  the  gas. 

Carbon  tetrachloride,  silicon  tetrachloride, 
tin  tetrachloride,  aluminum  chloride,  ferric 
chloride  and  tetrachlorethane  were  effective 
in  the  removal  of  gases  from  molten  silicon 
aluminum  alloy.  The  efficiency  of  gas  re- 
moval appeared  to  depend  on  the  material 
employed  for  that  purpose  as  well  as  on  the 
quantity.  All  of  the  materials,  except  ti- 
tanium tetrachloride,  caused  a  very  definite 
coarsening  of  the  eutectic  structure.  Only 
titanium  tetrachloride  and  tin  tetrachloride 
produced  definite  grain  refinement,  while 
thorium,  of  the  group  containing  titanium 
and  tin,  did  not  produce  grain  refinement 
when  introduced  in  the  form  of  thorium- 
aluminum  alloy. 

ALUMINUM  CORROSION  TESTS 

Corrosion  Tests  in  Germany.  Aircraft  Engi- 
neering, Vol.  3,  No.  30,  August.  1931,  pp.  195-196. 

O  PECIFICATIONS  laid  down  by  the 
^  Deutsche  Reichsauschuss  fuer  Metall- 
schultz  for  testing  the  corrosion  resistance 
of  aluminum  and  its  alloys  are  outlined. 
Noting  the  changes  in  surface  and  micro- 
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structure,  the  loss  of  weight,  changes  in 
mechanical  properties  and  the  nature  and 
condition  of  the  corrosion  products  are  dis- 
cussed. Directions  are  given  for  the  laying 
out  of  tests,  including  laboratory  tests  with 
specimens  immersed  in  solution  or  tested 
alternately  in  solution  and  air,  and  spraying 
tests,  as  well  as  weather  and  sea-water  ex- 
posure tests. 

CATAPULTS 

Catapulting  of  Airplanes  fj-om  Ships  in  a  Toss- 
ing Sea  ( Catapultamento  di  velivoli  da  nave  in 
mare  ondoso),  E.  Forza.  Rivista  Aeronautica, 
Vol.  7,  No.  6,  Tune,  1931.  pp.  423-436,  10  figs. 
TP  HE  author  discusses  the  conditions  nec- 
A  essary  for  safely  launching  an  airplane 
from  a  ship  in  a  tossing  sea,  since  the  effect 
of  the  waves  presents  a  notable  instability 
of  the  catapult  platform.  He  takes  up  the 
cases  of  a  platform  statically  inclined  up- 
ward and  downward,  a  horizontal  platform 
moving  upward  and  downward,  a  platform 
inclined  upward  and  moving  upward  and 
downward,  respectively,  and  one  inclined 
downward  and  moving  upward  and  down- 
ward, respectively.  He  derives  formulas  for 
determining  the  limits  of  the  oscillations 
which  it  is  necessary  to  maintain  for  safe 
launching  in  each  case.  He  reaches  the  con- 
clusion that  it  is  possible  and  necessary  to 
launch  when  the  platform,  inclined  down- 
ward and  moving  upward,  attains  an  approxi- 
mately horizontal  position. 

The  July  issue  of  Revista  Aeronautica 
(pp.  106-119,  9  figs.)  contains  a  detailed 
description  of  a  catapult  constructed  by 
MacTaggart  Scott  and  Company,  Edin- 
burgh. 

The  July  28  issue  of  Zeitschrift  fuer 
Flugtechnik  und  Motorluftschiffahrt  (Vol. 
22,  No.  14,  pp.  425-428,  7  figs.)  discusses 
airplane  catapults,  dealing  with  the  subject 
generally.  Methods  for  calculating  and 
measuring  the  acceleration  are  given  and 
reference  is  made  to  the  case  of  catapulting 
large  airplanes. 

APPLIED  MECHANICS 

Proceedings  of  the  Third  International  Congress 
for  Applied  Mechanics,  P.  A.  Norstedt  and  Soener, 
Stockholm,  Sweden,  1931,  Vol.  1,  449  pp.,  Vol.  2, 
468  pp..  Vol.  3,  335  pp. 

HP  HIS  report  of  the  Third  International 
Congress  for  Applied  Mechanics,  held 
in  Stockholm,  August  24  to  29,  1930,  is 
published  in  three  volumes.  The  first  is  de- 
voted entirely  to  hydro-  and  aerodynamics, 
and  the  second  and  third  contain  papers 
dealing  with  the  theory  of  elasticity,  plas- 
ticity and  strength  of  materials,  problems 
of  oscillation  and  stability  and  rational 
mechanics  and  ballistics.  The  papers  are 
printed  in  English,  French,  German,  and 
Italian,  according  to  the  language  in  which 
they  were  prepared. 

Among  the  papers  of  aeronautical  inter- 
est in  the  first  volume  are  the  following : 
The  Vortex  Problem,  C.  W.  Oseen;  The 
Drag  Problem,  F.  Eisner;  Airscrew  Theory, 
L.    Bairstow ;    Mechanical    Similarity  and 


Vortex,  T.  V.  Karman;  The  Phenomenou 
of  Rotary  Turbulence  in  Rotating  Tubes 
and  Pipes,  W.  Seelig;  The  Vortex  Theory, 
W.  Tollmien;  On  the  Theory  of  Gliding, 
G.  Pavlenko;  The  Body  Resistance  of  a 
Plate,  F.  V.  Lindner;  The  Impact  of 
Keeled  Surfaces  on  the  Water,  H.  Wagner; 
Air  Flow  Through  an  Exhaust  Valve  of 
Conical  Seat,  K.  Tanaka;  Experimental 
Verification  of  the  Theory  of  Reynolds  and 
Sommerfeld  on  the  Friction  of  Fluids,  C. 
Hanocq;  Notes  on  the  Mechanism  of  Bear- 
ing Lubrication,  G.  B.  Karelitz ;  An  Appa- 
ratus of  Two-Dimensional  Flow  at  High 
Reynolds  Numbers  with  an  Application  to 
the  Growth  of  Circulation  Around  a  Wing 
Started  Impulsively  from  Rest,  W.  S.  Far- 
ren;  Pictures  of  Flow  for  Small  and  Medi- 
um Reynolds  Numbers,  O.  G.  Tietjens ; 
Comparison  of  the  Theory  of  Supported 
Wings  with  Experience,  E.  Carafoli ;  The- 
ory of  the  Indefinite  Biplane,  M.  P.  Dupont; 
Measurements  in  Flight  of  the  Movements 
of  a  Stalled  Aeroplane,  B.  M.  Jones;  A 
Contribution  to  the  Theory  of  the  Latticed 
Wing,  S.  Kawada ;  The  Aerodynamic  Drag 
in  Uniformly  Varied  Flight  and  the  Katz- 
mayr  Effect,  A.  Metral;  The  Effect  of  Com- 
pressibility on  the  Characteristics  of  Air- 
foils, L.  J.  Briggs  and  H.  L.  Dryden ;  Air- 
screws for  High-Speed  Aeroplanes,  H. 
Glauert ;  and  The  Theory  of  Propellers, 
E.  Hogner.  Among  the  papers  in  the  third 
volume  are;  The  Effects  of  Viscous  and 
Solid  Friction  in  Airscrew  Drives  in  Damp- 
ing Torsional  Vibration,  B.  C.  Carter ;  and 
Oscillation  of  the  Aircraft — Aerodynamic 
Suspension,  L.  Breguet. 


AERODYNAMICS 

The  Validity  of  Drag  Tests  on  a  Large  Scale 
Model  in  a  Small  Closed  Wind  Tunnel.  Drag 
of  One-fifth  Scale  Nacelle  Installed  on  the  Upper 
Surface  of  a  Monoplane,  F.  B.  Bradfield,  and 
W.  G.  A.  Perring.  (British  Aeronautical  Research 
Committee — Reports  and  Memoranda  No.  1371 
(Ae.  498),  November,  1930,  11  pp.,  10  figs. 

"TP  HE  investigation  described  was  under- 
A  taken  in  a  seven-foot  wind  tunnel  at  the 
Royal  Aircraft  Establishment  to  find  wheth- 
er the  drag  of  a  ten-inch  diameter  nacelle, 
mounted  on  a  wing  of  2.14-foot  chord,  could 
be  measured  correctly  in  a  four-foot  wind 
tunnel.  It  was  desired  to  check  a  test  made 
by  the  firm  of  Boulton  and  Paul  in  a  four- 
foot  wind  tunnel  on  a  one-fifth  scale  nacelle 
housing  a  Jupiter  XF  engine  attached  to  a 
wing  of  2.14-foot  chord  and  3.5-foot  span. 

It  was  found  that  measured  drag  results 
were  applicable  to  the  complete  airpla 
when  the  local  lift  coffiecient  of  the  wing 
adjacent  to  the  nacelle  was  the  same  in  the 
two  cases.  It  was  proved  preferable 
carry  the  model  wing  right  across  the  tunnel, 
so  that  the  flow  was  two-dimensional  and  no 
doubt  as  to  lift  coefficient  at  the  center  of 
the  wing  was  introduced  by  the  tunnel  con- 
straint. The  same  value  of  nacelle  drag 
against  local  lift  coefficient  was  obtained 
with  the  infinite  wing  and  with  the  five-foot 
wing  in  the  seven-foot  tunnel,  but  agree- 
ment was  less  good  with  the  3.5-foot  wing 
(Continued  on  folloimng  page) 
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When  power 


nPAKE  for  instance,  upside  down  flying. 
-1*  Naturally,  the  same  forces  that  cause 
the  pilot  to  be  supported  by  his  belt  cause 
the  fuel  to  go  to  the  top  of  the  float  chamber 
of  the  carburetor. 

To  prevent  excess  fuel  going  to  the  engine, 
Stromberg  uses  a  check  valve,  incorporated 
in  the  needle  valve  seat.  Stromberg  Air- 
craft Carburetors  function  perfectly  in  the 
inverted  position;  the  engine  continues  to 
run  at  full  throttle.  Fuel  discharge  nozzles, 
located  in  line  laterally  with  the  center  of 
the  float,  keep  the  fuel  flow  from  being 
disturbed. 


ided  from  an  engine 


equipped  with  a  Stromberg,  it  is  obtained  ...  re- 
gardless of  the  maneuver  or  position  of  the  plane. 

Assurance  of  power  all  ways  is  just  another  Strom- 
berg contribution  to  the  advancement  of  flying. 
Stromberg 's  22  years  experience  and  research  in 
carburetion  is  yours  to  command. 

Over  95%  of  the  Aircraft  engines  being  built  in 
the  United  States  today  are  Stromberg  equipped. 


Otromberg  Carburetors 
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(Continued  from  preceding  page) 
in  the  four-foot  tunnel,  indicating  that  the 
model  tunnel  size  ratio  was  getting  too 
large  to  calculate  the  relevant  tunnel  cor- 
rections. The  effect  of  the  Townend  ring 
was  large,  and  the  drag  of  the  uncowled 
nacelle  seemed  high. 

A  Study  of  Slots.  Rings  and  Boundary  Layer 
Control  by  Blowing.  H.  C.  H.  Townsend.  Royal 
Aeronautical  Society  Journal.  Vol.  35,  No.  248, 
August,   1931.  pp.   71  1-743.   16  figs. 

ERTAIN  cases  of  airflow  are  discussed 
in  which  various  means  are  employed  to 
control  the  behavior  of  the  air  so  as  to 
prevent  breakdown  in  the  flow  and  the  re- 
sulting turbulence.  Evidence  which  exists 
on  such  phenomena  as  slots,  rings,  and 
boundary-layer  control  by  means  of  blowing 
through  backwardly-directed  slots  in  the 
surface,  is  analyzed  to  determine  the  extent 
to  which  their  apparent  similarity  corre- 
sponds, if  at  all,  to  an  identity  of  physical 
principle.  Published  results  of  experimental 
work  on  such  devices  are  discussed  and  an 
attempt  is  made  to  correlate  them. 

Results  of  further  experiments  are  de- 
scribed which  have  been  made  to  fill  in 
gaps  in  the  data  available  or  to  extend 
them,  and  include  other  examples  of  control 
of  air  flow  at  sharp  corners.  Some  of  the 
cases  considered  differ  widely  from  others, 
but  all  exhibit  the  reduction  in  eddying 
which  results  from  assisting  air  to  negotiate 
sharp  corners  of  bluff  obstacles  with  the  least 
disturbance  possible.  There  seems  to  be  a 
fairly  clear  distinction  between  the  action 
of  the  slotted  wing  and  that  of  a  wing  with 
boundary-layer  control  by  blowing  through 
a  backwardly  directed  slot. 

AIRPLANE  FLUTTER 

The  Flutter  of  Monoplanes.  Biplanes,  and  Tail 
Units.  R.  A.  Frazer  and  W.  J.  Duncan.  (British) 
Aeronautical  Research  Committee — Reports  and 
Memoranda  No.  1255,  January,  1931,  179  pp., 
41  figs. 

A  N  account  is  given  of  all  the  more  recent 
^T*  work  on  flutter  carried  out  at  the  Na- 
tional Physical  Laboratory,  the  subject  of 
propeller  flutter  being  excluded,  however. 
Chapters  are  devoted  to  such  subjects  as 
wing  flutter  as  influenced  by  the  mobility  of 
the  fuselage,  conditions  for  the  prevention 
of  flexural-tortional  flutter  of  an  elastic 
wing,  the  wing  flutter  of  biplanes,  the  flutter 
of  airplane  tails  and  tail  flutter  of  a  par- 
ticular airplane.  All  of  these  have  been 
issued  separately,  but  are  now  re-issued  in 
collected  form  with  minor  improvements 
and  design  recommendations  regarding  the 
prevention  of  flutter  in  wings  and  tail  units. 
An  entirely  new  introductory  chapter  pro- 
vides an  elementary  account  of  the  theory 
of  wing  and  tail  flutter,  the  theory  being 
approached  by  an  account  of  a  series  of 
experiments  on  models. 

AIRPLANE  NOISE  ANALYSIS 

Noise.  A.  H.  Davis.  Royal  Aeronautical  So- 
cietv  Journal.  Vol.  35.  No.  248.  August,  1931. 
pp.  676-699  and  (discussion)  pp.  699-710,  9  figs.. 

A  TTENTION  is  given  to  various  aspects 
of  the  problem  of  reducing  noise  in  and 
from  airplanes.  As  a  result  of  a  study  of 
the  sources  of  noise — propeller,  engine  ex- 
haust and  engine  clatter — it  appears  that 
high-speed  propellers  are  the  dominant  cause 
of  noise.    The  conditions  favorable  for  the 


reduction  of  propeller  noise  are  reduced 
speed,  larger  diameter,  and  thin  section. 

The  clatter  and  noise  of  an  engine  seem 
to  be  of  the  same  order  of  magnitude  as  a 
moderate-speed  propeller.  Experiments  sug- 
gest that  the  propeller  noise  can  be  reduced 
to  about  eighty  decibels  and  probably  some- 
thing can  be  done  in  reducing  the  engine 
and  exhaust  noise  by  interposing  wings  as 
a  screen  between  the  exhaust  and  the  cabin, 
or  by  enclosing  the  engine.  Some  degree 
of  exhaust  silencing  of  about  ten  decibels 
can  be  achieved  by  a  simple  perforated  pipe, 
while  further  silencing  may  involve  increased 
back  pressure.  The  silencing  of  engines  is 
considered  desirable  either  by  enclosing 
them,  or,  if  possible,  by  redesigning  cam- 
shafts and  other  parts  to  modify  the  motion 
of  moving  parts.  Laboratory  experiments 
upon  the  exclusion  of  noise  by  the  provision 
of  insulating  walls,  indicate  that  a  reduction 
on  an  average  of  the  order  of  thirty  decibels 
may  be  attained,  provided  filled  double  walls 
of  some  three-fourths  to  one  pound  weight 
per  square  foot  are  employed. 

CAUSES  OF  CRASH  FIRES 

An  Investigation  of  a  Possible  Cause  of  Aircraft 
Fires  on  Crash,  W.  G.  Glendinning.  (British) 
Aeronautical  Research  Committee  —  Reports  and 
Memoranda  No.  1375  (E.  47),  January,  1930. 
19  pp..  8  figs. 

"  I  *  H  E  ignition  of  gasoline  or  lubricating 
oil  by  contact  with  hot  exhaust  pipes 
is  investigated  as  a  cause  of  aircraft  fires  on 
crashing.  Tests  were  made  to  determine 
the  minimum  temperatures  at  which  gasoline 
or  oil  would  ignite  inside  exhaust  pipes  and 
the  action  of  the  various  factors  which  af- 
fect the  minimum  ignition  temperatures 
studied. 

It  was  found  that  gasoline  would  explode 
after  a  lag  of  10  minutes  when  introduced 
into  a  steel  vessel  filled  with  air  and  kept 
235  degrees  Centigrade.  In  an  exhaust  pipe, 
into  which  gasoline  was  introduced  while 
the  pipe  was  cooling,  the  lowest  ignition 
temperature  (measured  at  the  time  of  intro- 
duction) was  280  degrees  Cent.,  the  lag 
period  being  10  to  20  seconds.  With  higher 
temperatures  the  lag  period  was  shorter, 
and  at  350  degrees  the  explosion  followed 
the  introduction  of  gasoline  almost  instan- 
taneously. The  risk  from  lubricating  oil 
was  found  to  be  less,  due  to  its  minimum 
ignition  temperature  being  about  50  degrees 
higher  than  that  of  gasoline. 


METALLURGY 

On  the  Yield  Point  ot  Mild  Steel.  F.  Nakanishi. 
Tokio  Imperial  University— Aeronautical  Research 
Institute— Report  No.  72.  Vol.  6.  No.  6,  June, 
1031.    140   pp..   8   tables.   44  figs. 

HP  HE  author  proposes  a  new  theory  for 
the  yielding  of  mild  steel  and  considers 
that  the  yielding  of  material  is  a  problem 
of  stability,  analogous  to  the  critical  point 
of  viscous  flow  through  a  pipe.  The  mate- 
rial yields  when  the  state  of  stress  becomes 
unstable  and  all  the  stress  distribution  in 
the  body  must  therefore  have  effect  on  the 
yield  point. 

During  the  yielding  of  a  specimen  under 
tension  there  existed  two  portions,  the  yield- 
ed and  the  part  not  yet  yielded.  The  strain 
in  the  yielded  portion  was  constant  for  the 
material  and  very  large  as  compared  with 
that  in  the  other  portion.  When  some  part 
in  the  body  yielded,  the  strain  shifted  sud- 


denly from  the  elastic  strain  to  the  yielded 
strain  and  the  average  strain  of  the  speci- 
men increased  as  such  yielded  parts  in- 
creased. When  a  cylinder  yielded  under 
torsion,  a  thin  part  between  some  two  cross- 
sections  yielded  at  first,  and  the  yielding 
spread  all  over  the  cross-section.  Then  such 
parts  came  out  in  succession.  Thus,  the 
twisting  moment  remained  constant  during 
the  yielding  of  the  whole  length,  confirming 
the  author's  idea.  Torsion  tests  of  hollow 
cylinders  showed  that  the  stresses  at  yield 
points  were  not  constant.  Before  the  yield- 
ed portion  was  strained  further,  the  adjacent 
portion  not  yet  yielded  began  to  yield.  Hence, 
the  stress  was  constant  where  two  portions, 
yielded  and  not  yet  yielded,  coexisted. 

Metallurgical  Chemistry  in  the  Aeronautical  In- 
dustry (La  chimica  metallurgica  nell'industria 
aeronautical.  Adelaide  Labo.  Rivista  Aeronautica, 
Vol.  7.  No.  7.  July,   1931.  pp.  30-46,  5  figs.,  6 

tables. 

T  IGHT  metals  used  for  the  construction 
*-J  of  different  parts  of  the  airplane  are  re- 
viewed and  their  chemical  composition  and 
properties  are  outlined  in  functions  of  their 
heat  treatment.  The  chemical  compositions 
of  special  steels  used  by  the  American  Avi- 
ation industry  are  listed  in  tables  and  refer- 
ence is  made  to  types  of  steel  employed  in 
fuselage  construction. 

Aluminum  alloys  are  considered  with  em- 
phasis on  their  increasing  importance  and 
the  composition  of  duralumin,  superduralu- 
min,  cast  aluminum,  alpax,  lautal,  avional 
and  antierodal  is  discussed.  The  article 
concludes  with  references  to  the  advantages 
of  different  forms  of  magnesium  alloys  and 
their  mechanical  properties,  as  well  as  the 
possibilities  of  berylium  alloys. 

TURBINES 

Turbines.  Automobile  Engineer,  Vol.  21,  No. 
282,  July,  1931,  pp.  263-264,  4  figs. 

COME  notes  on  the  present  position  of 
^  gas  and  internal-combustion  turbine  de- 
sign are  given.  After  a  thermodynamic 
analysis  of  the  gas  turbine,  the  constant- 
pressure  and  constant-volume  types  are  com- 
pared, the  constant-pressure  type  being  con- 
sidered superior  in  higher  blade  speed, 
smaller  wheel  diameter,  simpler  construc- 
tion, lack  of  ignition  devices,  favorable  pow- 
er-weight ratio,  even  torque,  high  turbine 
efficiency,  and  being  equally  suitable  for 
gaseous  and  liquid  fuels. 

Practical  solutions  of  the  internal-com- 
bustion turbine  proved  as  difficult  as  the 
award  appeared  attractive.  High  rotational 
speeds,  small  space  occupied  and  low  weight- 
power  ratio  are  said  to  constitute  the  fea- 
tures that  make  a  high  overall  efficiency  of 
secondary  importance.  It  is  considered  that 
radical  changes  will  have  to  take  place  be- 
fore there  will  be  any  solution  of  the  gas 
turbine  problem.  Compressor  and  blower 
efficiencies  and  blade  material  must  be  im- 
proved, while  higher  rim  speeds  and  higher 
blade  temperatures  are  essential.  The  in- 
ternal-combustion turbine  made  by  Brown 
Boveri  is  described  and  illustrated. 

The  August  1  issue  of  Genie  Civil  (Vol. 
99,  No.  5,  pp.  117-118,  6  figs.)  contains  a 
description  of  the  gas  turbine  designed  by 
G.  Bertini. 
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They  put  LyuAtuA. 

—but  let  Capt.  Fr.  Christiansen 
tell  the  story 


in  the  DO-X 


.  .  .  and  since  this  letter  was  written  by  Capt. 
Christiansen  the  DO-X  on  its  trade  missionary 
trip  has  flown  from  Brazil,  touched  at  Cuba 
and  along  the  Eastern  Coast  of  the  United 
States  and  successfully  landed  at  New  York 
City.  ©  The  world-traveling  DO-X  adds  fame 
to  the  Dornier  staff  that  designed  and  built  it. 
Every  one  of  the  thousands  of  miles  it  has  flown 
adds  to  the  Curtiss- Wright  reputation  for  build- 
ing Aviation's  most  reliable  power.  When  the 
extensive  world  trip  was  planned  through  the 


chill  of  Alpine  heights  and  the  heat  of  Equa- 
torial sun,  with  true  German  thoroughness  the 
most  reliable  power  was  sought.  From  the 
world  market,  12  Curtiss- Wright  "Conquerors," 
of  600  h.p.  each,  were  chosen.  ©  Colonel 
Lindbergh,  as  a  result  of  his  experience  with 
the  reliability  of  Wright  Engines,  selected  a 
Wright  for  his  flight  to  Japan.  It  is  this  same 
reliability  that  has  enabled  Wright-Powered  Planes 
to  win  the  National  Reliability  Tour  six  consecutive 
years. 


>>>>>>>>>> 


WRIGHT 

AERONAUTICAL  CORPORATION 
PATERSON  NEW  JERSEY 

A  DIVISION  OF  CURTISS- WEIGHT  CORPORATION 
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Winner  of  the  Thompson 
Trophy  at  236.24  M.P.H. 

By  Z.  D.  Granville 

CONTRARY  to  the  general  belief, 
the  Granville  Brothers  Gee  Bee 
Super-Sportster  is  not  a  radically 
new  ship  in  general  design  and  construc- 
tion. Practically  every  part  is  either  a 
duplicate  or  modification  of  the  standard 
Gee  Bee  Senior  Sportster  two-place  job 
now  available  commercially.  The  ac- 
count of  details,  construction,  mechanism, 
etc.,  following  describes  both  models 
with  the  exception  of  several  minor  de- 
tails. 

The  motor  is  a  Pratt  &  Whitney  Wasp 
Jr.,  suped  up  to  535  horsepower  at  2,400 
revolutions  per  minute.  The  metal  pro- 
peller is  a  Curtiss  fixed  pitch  type  with 
a  diameter  of  eight  feet  two  inches  and 
a  pitch  of  nine  feet  three  inches.  The 
fuselage  is  welded  chrome-molybdenum. 
The  wing  stub  bracing  is  carried  in- 
ternally. With  the  exception  of  this 
bracing  and  general  size,  the  fuselage 
construction  is  identical  with  the  Senior 
Sportster,  as  are  also  the  motor  mount- 
ing, the  N.A.C.A.  cowling  and  other 
motor  attachments. 

The  landing  gear  is  fork  type,  having 
a  six-inch  travel  on  the  oil  and  spring 
shock  absorber.  The  shock  absorber  unit 
is  new  but  is  a  development  of  the 
original  type  used  on  the  models  E.D.  and 
Y  Sportsters.  Aircraft  Products  Com- 
pany wheels  and  brakes  are  actuated  by 
the  full-back  position  of  the  stick  and  the 
directional  brake  control  by  rudder 
pedals.  The  23-inch  Goodrich  tires  are 
6.50  by  10  and  the  wheel  tread  is  71.75 
inches.  In  the  accompanying  drawing, 
the  wheels  are  shown  in  fully  extended 
position.  Boots  and  fairing  are  attached 
to  the  wheel  forks  in  such  a  way  that 
they  travel  with  the  wheel  straight  up 
and  down,  keeping  in  the  line  of  flight 
and  keeping  the  wheel  and  tire  covered 
to  a  maximum  at  all  positions.  The  only 
difference  in  this  construction  and  mech- 
anism from  that  of  the  standard  Senior 
Sportster  is  the  absence  of  the  emergency 


brake  lever  which  locks  the  commercial 
job  the  same  as  a  parked  car.  Wheel 
streamlines  are  10.5  inches  wide.  The 
tail  skid  is  of  the  spring  leaf  type, 
streamlined  with  rubber. 

The  wings  are  of  wood  construction, 
using  solid  spars  and  are  locked  up  with 
nuts.  Ribs  are  spaced  5.4  inches  apart 
and  the  main  beams  25.5  inches  apart. 


The  flying  and  landing  wires  by  Stewart 
Hartshorn  are  single.  The  wire  pulls 
attached  to  the  compression  members  re- 
lieve the  spars  of  bolt  holes  and  relieve 
the  ribs  of  all  except  fabric  loads.  A 
hammered  aluminum  fillet  fairs  in  the 
angle  between  the  wings  and  body.  The 
M-6  wing  curve  is  used. 

Ailerons  are  torque  tube  type  with 
formed  sheet  steel  ribs  welded  to  the 
torque  tube.  The  hinges  form  bearings 
for  the  main  torque  tube.  The  extension 
of  the  hinges  telescopes  directly  inside 
the  wing  compression  member  at  the  rear 
spar.  Angular  ball  and  socket  controls 
are  used  with  ball-bearing  mountings  for 
all  torque  tubes.  This  type  of  aileron 
construction  eliminates  danger  of  flutter- 
ing and  minimizes  the  possibility  of  pull- 
ing off  an  aileron. 

The  tail  surfaces  are  welded  steel  tube 
construction  with  wrapped  hinges  work- 
ing on  the  torque  tube  itself.  The  rud- 
der, 19  inches  wide,  is  actuated  by  cables, 
the  17-inch  elevators  by  a  push-pull  tube 
and  double  cables.  The  stabilizer,  which 
is  18  inches  wide  and  has  a  span  of  eight 
feet,  moves  up  and  down  at  the  rear  and 
is  controlled  by  the  screw  type  jack  with 
(Continued  on  following  page) 
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!  WELCOME 

TO 

Southern  Airways  Schools 

IN  SAN  ANTONIO,  TEXAS 
THE  WORLD'S  GREATEST   AVIATION  TRAINING  CENTER 


in  San  Antonio  is  most  pleasant  and  ideal. 
Continuous  flying  means  better,  quicker  and 
cheaper  training. 

is  all  licensed,  radial  powered  and  varied  as  to 
types.  We  use  open,  cabin,  biplanes  and  mono- 
planes. 

the  lowest  we  have  ever  offered;  but  our  train- 
ing is  the  best,  an  outgrowth  of  twelve  years' 
training  experience. 

are  arranged  to  prepare  you  for  your  license 
from  the  Government.  Our  students  pass  their 
tests.  Our  ground  school  is  supplemented 
by  the 

ground  school  taught  by  army  instructors  for 
civilians.  This  is  in  San  Antonio.  Our  students 
will  be  enrolled  without  cost.  We  have  a 

with  hard  surfaced  runways  and  fully  lighted 
for  night  flying.  Main  passenger  lines  and  air 
mail  service  operate  from  our  field. 

Write  for  our  special  offer,  good  for  short  time 
only.  Don't  forget  our  railroad  refund  offer 
and  that  you  may  use  barracks  without  charge. 

SOUTHERN  AIRWAYS  SCHOOLS,  Aztec  Building,  San  Antonio,  Texas 

12  Years  Unbroken  Record  for  Safety 


Gentlemen:  Tell  me  about  your  special  offer — I  am  interested  in  your 
□  Mechanic's  Course  □  Private  Pilot  Course  □  Commercial  Course  □  Transport  Course 

NAME   CITY   


Winter  Flying  .  .  .  . 

Equipment  ....... 

Low  Prices  ...... 

Complete  Courses  .  . 

Only  Aviation  School 

Modern  Field  .  .  .  .  . 
Enroll  Now  ...... 
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Single  Unit  Control 

By  Commander  Mario  de  Bernardi 


{Continued  from  preceding  page) 
crank  control  in  the  cockpit,  giving  an 
irreversible  micrometer  adjustment.  The 
adjustable  stabilizer  was  found  after  a 
test  to  be  unnecesary  and  when  once  set 
has  no  need  to  be  changed. 

The  general  construction  of  the  wings, 
ailerons,  landing  gear,  tail  surfaces,  con- 
trols, etc.,  is  identical  in  all  respects 
other  than  size  with  the  commercial 
Senior  Sportster.  The  cockpit  cover  or 
windshield  is  comprised  of  a  large  cover 
having  a  celluloid  dome  of  sufficient  size 
to  give  the  pilot  head  room.  This  cover 
drops  on  after  the  pilot  is  seated  and  is 
held  securely  in  position  by  quickly  re- 
leasable  door  fasteners.  In  case  of  emer- 
gency this  entire  cowling  over  the  cock- 
pit can  be  released  by  one  pull  of  the 
lever,  allowing  the  pilot  absolute  freedom 
in  leaving  the  ship. 

The  Fiberloid  portion  of  this  cover  is 
so  designed  as  to  give  vision  in  every 
direction  other  than  straight  back,  and 
also  so  that  the  line  of  vision  is  approxi- 
mately at  right  angles  to  the  Fiberloid. 
This  arrangement  allows  the  pilot  full 
protection  from  wind,  effecting  the  con- 
sequent minimum  of  resistance,  yet  af- 
fords undistorted  and  unobstructed  vision 
ahead,  up,  down,  and  on  all  sides.  Cock- 
pit ventilation  is  accomplished  through 
tubing  which  brings  in  fresh  air  from 
wing  stubs,  and  is  controlled  by  a  venti- 
lator in  the  instrument  board. 

Contrary  to  the  usual  design,  the  fuse- 
lage is  faired  out  to  form  a  gentle  out- 
side curve  from  the  46-inch-diameter 
N.A.C.A.  cowling  back,  gradually  flat- 
tening to  the  vertical  tail  surfaces  at  the 
rear.  This  plump  fuselage  gives  it  the 
appearance  of  being  abnormally  short 
coupled.  The  company  has  received  crit- 
icism of  this  so-called  short  coupling,  but 
its  engineers  state  that  their  past  ex- 
perience with  the  various  Sportster 
models  has  proved  to  their  satisfaction 
that  this  design  is  as  rigid,  maneuverable, 
and  as  stable  as  the  longer  types  of 
fuselages. 

Specifications 

Top  speed  270  miles  per  hour 

Cruising  speed  230  miles  per  hour 

Landing  speed  80  miles  per  hour 

Fuel  capacity  103  gallons 

Oil  capacity  11  gallons 

Cruising  range  1,000  miles 

Wing  area,  including  ailerons. 75  square  feet 

Wing  span  23  feet,  6  inches 

Chord  at  root  50.4  inches 

Length  overall  15  feet,  1  inch 

Load  factor,  high  angle  of  attack  10 

Incidence  angle  3  degrees 

Dihedral  angle  4.5  degrees 

Aileron  area  9.5  square  feet 

Stabilizer  area  8.4  square  feet 

Elevator  area  6.9  square  feet 

Fin  area  2.2  square  feet 

Rudder  area  4.9  square  feet 

Power,  supercharged  Wasp  Jr.535  hp  at  2400 

Weight  empty  1,400  pounds 

Gross  weight  (full  load)  2,280  pounds 

Wing  loading  (full  load). 30.2  lbs.  per  sq.  ft. 
Power  loading  (full  load) .  .4.26  lbs.  per  hp. 


ONE  of  the  most  important  prob- 
lems that  has  confronted  aero- 
nautical engineers  during  •  recent 
times  is  that  of  simplifying  the  controls 
of  an  airplane  to  attain  a  greater  ease  in 
piloting. 

In  the  conventional  airplane  the  pilot 
must  manipulate  the  throttle,  the  con- 
trol stick  and  the  rudder  bar  to  keep 
his  plane  under  control  in  three  dimen- 
sions. When  executing  difficult  maneu- 
vers in  military  flying,  he  must  possess 
the  utmost  of  skill  to  coordinate  the  use 
of  the  various  controls  at  his  disposal. 
The  constant  attention  to  the  controls 
required  of  a  commercial  pilot  flying 
large  transport  ships  is  fatiguing  on  long 
flights  and  especially  at  night  or  in  foggy 
weather  when  he  must  keep  close  watch 
on  a  number  of  flight  instruments  while 
attending  to  the  controls. 

I  have  devoted  a  great  deal  of  study  to 
the  problem  of  simplifying  the  handling 
of  an  airplane  and  concluded  that  the 
best  procedure  is  to  eliminate  the  rudder 
bar,  which,  because  of  its  position,  causes 
difficulty  and  fatigue  to  the  pilot.  Gen- 
erally, the  pilot  has  an  imperfect  sensa- 
tion of  the  rudder  bar  which  he  operates 
with  his  feet.   In  fact,  his  legs  may  re- 


main for  a  long  time  in  an  uncomfort- 
able position.  Sometimes  they  will  not 
respond  to  his  will  in  spite  of  the  fact 
that  they  appear  parallel  and  equally 
stretched.  Errors  of  pilot  are  often  a 
result  of  this  leg  fatigue,  coupled  with 
the  fact  that  it  is  difficult  to  follow  a  cor-  j 
rect  course  and  that  an  inversion  of  the 
control  of  direction  with  that  of  the 
ailerons  may  cause  a  wing  slip.  This 
may  place  the  pilot  in  the  position  of  not 
being  able  to  correct  the  mistake,  par- 
ticularly at  a  low  altitude.  With  the  sin- 
gle unit  control  the  pilot  does  not  have 
to  rely  entirely  upon  his  senses  to  corre- 
late correctly  the  movements  of  the  vari- 
ous controls. 

The  invention  consists  of  a  mechan- 
ism which  groups  in  a  single  system  all 
the  elements  of  airplane  control,  coordi- 
nating in  an  established  relation  the 
movements  of  the  ailerons  and  rudder. 
The  apparatus  comprises  an  ordinary  air- 
plane steering  wheel  so  connected  that 
the  rotation  around  its  own  axis  is  suf- 
ficient to  transmit  simultaneously  in  the 
pre-established  relation  all  the  move- 
ments of  the  ailerons  and  rudder.  The 
operation  of  the  elevator  is  accomplished 
(Continued  on  following  page) 
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Business  and 
Sport  Flying 

a  broad  and  profitable  field 

It  opens  up  the  broadest  field  and  offers 
the  most  lucrative  opportunities  in  avia- 
tion today.  Trained  men  are  needed  now 
to  fly,  repair,  manufacture,  demonstrate 
and  sell 

Solo  System  of  Flying  Instruction  Units 

The  Private  Pilot's  license  requirements 
can  be  covered  safely  and  surely  within 
two  to  three  weeks. 

THE  new  Solofly  System  of  Flying  Instruction  was 
developed  after  much  study  and  experiment  by  Lieu- 
tenant George  Rockwell,  former  flight  instructor  in  charge 
of  Fields  1  and  2  at  Issoudun  during  the  World  War.  It  has 
been  his  experience  that  students  taught  the  feel  of  the 
controls  and  automatic  coordination  before  going  into  the 
air  become  far  better  pilots  than  those  forced  to  assimilate 
the  instruction  while  flying  in  a  dual  controlled  plane. 
Students  of  this  System,  upon  graduation,  confirm  this. 


S 


copyrighted  by  George  Rockwell 


Patents  for  equipment  applied  fo: 
'  by  G< 


Training  that  Pays,  by  Fitting  You  for  a  Real  Position 

TUITION  FEES 

1.  Private  Pilot's  License    $195 

(Two  to  three  weeks.  Cash,  n*o  terms) 

2.  Manufacturing  and  Mechanics  Course,  complete, 
including  welding  (airplane  and  engine  mechan- 
ics license)    $250 

3.  Combination  Course,  preparing  for  three  licenses 

as  well  as  training  to  instruct   $399 

Terms  on  2  and  3 — 50%  cash;  balance,  write  for  special 
terms 

Living  accommodations  can  be  had  at  moderate  prices  convenient  to  manufacturing  plant  and  airport. 

Mail  Today! 

LT.  GEORGE  ROCKWELL,  President 

Solo  System  of  Flying  Instruction  TVatn/i  Ad-p 

1780  Broadway,  New  York  City  name  Age  .... 

I  am  interested  in  your  Solo  System.  . 

Without  obligation,  please  send  me  de-  Address  

tails    of   course    No.  □  1  □  2  □  3  as 

described  above.  City  and  State   Amo3i 
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in  the  ordinary  manner  by  a  fore  and  aft 
movement  of  the  control  column. 

It  follows  that  the  angles  of  rotation 
of  the  ailerons  and  the  corresponding  an- 
gles of  rotation  of  the  rudder  are  always 
in  constant  ratio  to  each  other.  Thus, 
turns  are  made  in  the  best  angle  of  in- 
clination possible,  that  is,  the  airplane 
turns  in  such  a  way  that  the  result  of 
weight  and  centrifugal  force  during  the 
turn  is  exactly  equal  and  contrary  to  the 
aerodynamic  reaction  of  the  wind  on  the 
airplane.  Lateral  forces  or  forces  on 
wings  which  may  produce  unstable  po- 
sitions resulting  in  side  slips  and  stall- 
ing are  avoided. 

Through  a  disengagement  of  the 
transmission  of  the  ailerons  with  rela- 
tion to  the  rudder,  straightaway  flight 
and  turns  may  be  controlled  indepen- 
dently of  each  other.  It  is  possible  to 
obtain  a  variation  of  the  relative  posi- 
tion of  the  two  organs  in  the  unit  con- 
trol. Special  indicators  measure  the 
value  of  the  two  rotations  of  the  guid- 
ing control  and  thus  show  to  the  pilot 
the  magnitude  of  the  movement  of  the 
movable  surfaces. 

This  is  obtained  by  the  use  of  two 
sprockets  mounted  on  the  axle  of  the 
wheel.  The  first  one  is  fixed  and  con- 
trols the  pulleys  of  the  aileron  cables, 
while  the  other  is  free  and  controls  the 
pulleys  of  the  rudder  cables.  A  movable 
handle  rigidly  connected  with  these  last 
pulleys  is  either  fixable  or  movable  ac- 
cording to  the  desire  of  the  pilot.  Thus, 
a  correct  correlation  between  the  move- 
ments of  the  rudder  and  ailerons  is  real- 
ized. 

When  the  airplane  is  placed  in  an  ab- 
normal flying  position,  the  pilot  can 
readily  bring  the  ship  back  into  a  normal 
attitude.  He  has  only  to  look  at  the 
dial  plate  and  bring  the  indicators  on  the 
line  indicated  for  the  particular  ma- 
neuver he  is  to  carry  out.  If  this  appa- 
ratus is  installed  on  a  multi-engined  air- 
plane and  one  of  the  lateral  engines 
stops,  the  pilot  has  only  to  disengage  the 
control  of  the  rudder,  set  the  displace- 
ment necessary  to  bring  about  the  cor- 
rection required  and  then  re-engage  the 
machinery  which  sets  the  rudder  and 
aileron  at  the  proper  place. 

Sometimes  side  winds  cause  errors  in 
direction  without  the  pilot  being  able  to 
determine  their  exact  effect.  With  the 
single  unit  control,  such  errors  can  be 
compensated  for,  both  while  flying  or 
while  on  the  ground.  Consequently,  the 
pilot  does  not  have  to  determine  varia- 
tions of  the  angles  of  direction,  espe- 
cially on  the  compass. 

This  apparatus  has  been  installed  on 
a  Caproni  Ca.  97  and  a  number  of  tests 
have  been  carried  out  with  successful 
results.  This  ship  is  a  cabin  monoplane 
which  may  be  equipped  with  one,  two  or 
three  engines.  In  these  tests,  a  single 
Jupiter  R.  engine  of  420  horsepower  was 
used.   Wing  span  is  52  feet  6  inches; 


length  overall,  36  feet  7  inches;  height 
overall,  11  feet  6  inches;  wing  area,  429 
square  feet ;  weight  loaded,  5,390  pounds ; 
weight  empty,  3,190  pounds;  and  useful 
load,  1,320  pounds.  High  speed  is  ap- 
proximately 140  miles  per  hour.  In  a 
number  of  test  flights  with  technicians 
and  pilots  aboard  to  observe  the  results, 
the  plane,  equipped  with  this  apparatus, 
demonstrated  that  it  possessed  all  the 
characteristics  for  which  it  was  designed. 

In  blind  flying  without  a  number  of 
flight  instruments  the  pilot  is  often  con- 
fused as  to  the  position  of  the  plane  and 
cannot  depend  on  his  senses.  With  the 
single  unit  control,  however,  the  pilot 
obtains  data  necessary  for  the  route  he 
is  to  follow  and  establishes  the  position 
which  the  movable  surfaces  must  have 
in  relation  to  the  actual  conditions  of 
flight  and  to  the  characteristics  of  the 
airplane.   He  then  arranges  his  control 


in  the  required  position  and  that  part  of 
the  mechanism  which  controls  the  cor- 
rect position  will  automatically  perform 
its  task. 

Because  of  the  automatic  return  to 
normal  flying  positions  as  previously  ar- 
ranged and  the  possibility  of  reading  on 
the  dial  plate  the  maneuvers  which  are 
executed,  the  pilot  may  keep  his  plane 
in  a  stable  condition,  regardless  of  the 
lack  of  visibility.  In  military  flying, 
especially  on  long-distance  reconnais- 
sance or  bombing  flights,  the  plane  may 
be  set  to  hover  over  an  objective  and 
most  attention  given  to  observing  the 
ground  rather  than  controlling  the  plane. 

On  bombing  planes,  through  a  special 
transmission  system,  the  displacements  of 
the  leveling  telescope  and  the  single  con- 
trol can  be  coordinated  to  bring  the  plane 
on  the  required  objective. 


CAPRONI  Ca.  113  BffLANE 


AMONG  the  planes  of  foreign  man- 
ufacture flown  daily  at  the  Na- 
tional Air  Races  at  Cleveland  in 
September  was  a  Caproni  Ca.  113  bi- 
plane. This  ship  was  piloted  by  Com- 
mander Mario  de  Bernardi  of  Italy,  a 
member  of  the  international  aerobatics 
team  which,  headed  by  Alford  Williams 
of  the  United  States,  occupied  an  im- 
portant place  on  the  race  program. 

This  model  of  the  Caproni  make  of 
aircraft  is  a  two-place,  open-cockpit, 
dual-control  biplane.  Wood  and  steel 
tubing  is  %used  in  the  construction  of  the 
framework. 

The  powerplant  is  a  radial,  air-cooled, 
240-horsepower  Walter  engine  equipped 
with  a  Walter  carburetor  especially  de- 
signed for  acrobatic  flying.  The  engine 
is  attached  to  a  frame  of  steel  tubing 
by  means  of  five  bolts.  Fuel  and  oil  tanks 
are  installed  in  the  fuselage  forward  of 
the  front  cockpit.  The  intake  of  fuel  and 
oil  is  effected  by  means  of  an  immer- 
sion tube  designed  to  feed  the  engine 
while  the  plane  is  in  any  attitude.  A 
"Televel"  mechanism  which  functions  in 
any  position  of  flight  indicates  the  level 
of  fuel  contained  in  the  tank.  The 
starter  employs  a  compressed  air  sys- 
tem, using  a  gasoline  injector  of  the 
"Maliverti"  type. 

Two  pilot  cockpits  are  provided  in  tan- 
dem, accessible  from  the  left  side  of  the 


fuselage.  Both  cockpits  are  equipped 
with  controls  and  with  flight  instruments. 
The  seats  are  designed  to  accommodate 
"Salvator"  parachutes  which  serve  as 
back  cushions. 

The  wings  have  a  conventional  con- 
struction and  are  staggered.  The  inter- 
plane  "N"  struts  are  of  streamlined  steel 
tubing.  There  are  four  ailerons.  The  fu- 
selage is  of  the  quadrangular  section 
type,  covered  on  top  with  duralumin  and 
on  the  sides  and  bottom  with  fabric.  The 
tail  has  a  framework  of  steel  tubing  cov- 
ered with  fabric.  The  fixed  horizontal 
plane  has  a  variable  incidence  which  can 
be  regulated  during  flight.  The  vertical 
rudder  is  of  three-ply  wood.  The  landing 
gear  is  of  the  split-axle  type,  equipped 
with  a  steel  spiral  spring  and  pneumatic 
oil  shock  absorbers.  The  tail  skid  is  at- 
tached to  the  extreme  stay  of  the  fuse- 
lage and  its  oscillations  are  controlled  by 
a  steel  spiral  spring.  The  wheels  are 
provided  with  axle  brakes  and  a  stream- 
lined covering  faired  into  the  landing 
gear. 

Specifications 

Span   34  feet  5  inches 

Length  overall   24  feet  6  inches 

Height  overall    9  feet  2  inches 

Wing  area  (including  ailerons) .  .276.5  sq.  ft. 

Weighty  empty   1,797  pounds 

Useful  load   551  pounds 

High  speed   143  miles  per  hour 

Climb  in  15  minutes  13,000  feet 
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BLUEPRINTS  and  PHOTOGRAPHS 

of  the  Thompson  Trophy  Winner  and  other  Gee  Beeplanes 


w: 


ITHIN  the  next  few  weeks  more  models  of 
the  Gee  Bee  will  be  built  than  of  any  other 
plane  manufactured.  Already  we  have  received 
hundreds  of  requests  for  blueprints  and  photos  of 
the  plane  which  Lowell  Bayles  flew  to  victory  in 
the  Thompson  Trophy  Race  last  month. 
To  meet  this  sudden  and  growing  demand,  we  have 
had  several  thousand  blueprints  and  photos  made 
of  the  various  ships  in  the  complete  Gee  Bee  line. 
Details  and  prices  are  as  follows: 

BLUEPRINTS 

No.  1  3-View  blue  line  print  on  white  paper,  size 
25"  x  33".  Accurately  drawn.  No  dimen- 
sions on  drawing.  Price  75c. 

No.  2  Special  model  builder's  blueprint,  size  25"  x 
33".  Has  same  three  view  drawing  as  No.  1. 
In  addition,  has  fuselage  (top  and  side 
views),  wing  rib  location,  tail  ribs,  landing 
gear  members,  airfoil  section,  5  sections 
through  fuselage,  color  line  and  many  notes 
and  dimensions  as  to  incidence,  dihedral, 
tail  skid,  tire  size,  etc.  Price  $1.50. 


PHOTOGRAPHS 

Size  8"  x  10";  clear,  glossy  prints.  Price  $50  each; 
5  for  $2.25. 

a.  Front  view 

b.  Rear  view 

c.  Side  view 

d.  %  Front  view 

e.  '%  Rear  view 

Following  are  the  different  models  for  which  blue- 
prints and  photographs  are  available,  except  where 
noted. 

A.  Gee  Bee  Super  Sportster,  Model  Z 
Thompson  Trophy  winner.    Wasp  Jr.,  super- 
charged to  580  h.p.   Speed  280  m.p.h.  Vi 

B.  Gee  Bee  Sportser,  Model  YL 

Powered  by  Lycoming.  235  h.p.  Speed  168 
m.p.h. 

C.  Gee  Bee  Sportster,  Model  YW 

Powered  by  Wasp  or  Wasp  Jr.  Speed  200 
nup.h. 

D.  Gee  Bee  Sportster,  Model  D. 

Powered  by  Menasco  "Pirate",  90  h.p.  Draw- 
ing No.  1  only. 

E.  Gee  Bee  Biplane,  Model  E 

Powered  by  Kinner.    Drawing  No.  1  only 

F.  Gee  Bee  Sportster,  Model  E 

Powered  by  Warner  "Scarab,"  110  h.p.  Draw- 
ing No.  1  only. 


When  ordering  please  use  the  attached  coupon. 
Be  sure  to  specify  drawing  number,  model  letter, 
letter  of  photograph  desired,  or  whether  the  com- 
plete assortment. 


GRANVLLLE  BROS.  AIRCRAFT,  INC., 

c/o  Aero  Digest,  220  W.  42nd  St.,  New  York  City. 

Gentlemen:  Please  send  me  the  following  ma- 
terial.   My  □  check  □  money  order  for  $  

is  enclosed. 


Photographs   (Please  indicate  which  views) . 


Blueprints 
drawing) 


(Please  indicate  model  and 
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THE  LAIRD 

Coast-to-coast  speed 
record  holder  flown  by 
Major  James  Doolittle 

By 


EM.  (Mattie)  LAIRD 

LAST  year  we  produced  the  Laird 
Speedwing  "Solution,"  which  won 
the  Thompson  Trophy  Race  at  the 
National  Air  Races.  This  machine  aver- 
aged 201.96  miles  per  hour  for  the  100- 
mile  stretch  (twenty  laps  over  a  five- 
mile  course). 

This  year  work  was  started  on  the 
"Super-Solution"  July  8th  and  the  ma- 
chine was  test  flown  August  22nd.  It 
was  designed  and  built  for  the  Cleveland 
Speed  Foundation  to  be  flown  by  Major 
James  H.  Doolittle. 

In  general  the  design  of  the  machine 
has  remained  the  same  as  the  original 
"Solution."  The  changes  mainly  consist 
of  refinements  and  added  power.  The 
finished  plane,  designated  as  Model  LC- 
DW  500,  was  test  flown  by  me  at  Ash- 
born  Field,  near  the  factory.  There  were 
surprisingly  few  changes  and  adjustments 
required  before  the  ship  was  turned  over 
to  Major  Doolittle  prior  to  the  coast-to- 
coast  speed  record  attempt.  The  model 
designation,  which  has  seemed  myster- 
ious to  some,  simply  means  the  follow- 
ing :  LC — Laird  Commercial ;  D  refers 
to  the  series ;  W  indicates  the  power- 
plant  as  a  Wasp;  and  the  500  refers  to 
the  horsepower. 


Scaie  outline  drawing  ,>f  Doolittle's  racing  plane,  the  Model  LC-DW  500  Laird  Speedwing  "Super-Solution" 


Super-Solution  SPEEDWING 


The  ship  this  year  was  fitted  with  com- 
plete instruments  for  cross-country  and 
blind  flying,  which  was  one  of  the  rea- 
sons why  its  weight  exceeded  the  weight 
of  the  "Solution"  by  200  pounds.  Among 
these  new  features  were  the  special  air 
vents,  which  took  air  into  the  leading 
edge  of  the  top  wing  well  outside  of  the 
range  of  engine  exhaust  and  conducted 
it  through  vents  into  the  cockpit. 

The  streamlining  of  the  fuselage  was 
carried  out  more  thoroughly  in  the  "Su- 
per-Solution." The  upper  part  continued 
back  over  the  pilot's  head,  allowing  him 
an  opening  on  either  side  for  observa- 
tion. The  whole  structure  could  be  quick- 
ly opened  for  emergency  exit  from  the 
inside,  the  two  sections  of  cowling  hing- 
ing about  half  way  down  the  side  of  the 
fuselage. 

The  landing  gear  was  changd  consid- 
erably, eliminating  the  rigid  cross  mem- 
ber and  substituting  a  tension  member, 
which  crossed  the  gear  at  the  top  of  the 
wheels.  A  flying  wire  was  run  from  the 
upper  end  of  the  wing  struts  down  to  the 
intersecting  points  of  this  cross  wire  on 
the  gear.  The  shock  absorption  system  in 
the  "Super-Solution"  consisted  of  two 
Cleveland    Pneumatic    struts    for  each 


Official  U.  S.  Army  Air  Corps  photo 

wheel,  permitting  a  maximum  travel  of 
four  inches.  The  addition  of  streamlined 
housings  for  the  wheels  doubtlessly  was 
responsible  for  considerable  increase  in 
performance. 

During  both  the  transcontinental  flight 
and  the  Cleveland  races,  the  direct-drive 
engine  was  used.  It  was  announced  dur- 
ing the  races  that  the  powerplant  would 
be  changed  to  a  geared  drive,  but  it  was 
not  possible  to  make  these  changes  in 
time  for  the  event. 

The  "Super-Solution's"  performance 
showed  an  increase  in  top  speed  of  twen- 
ty-one to  twenty-five  miles  per  hour  over 
the  original  "Solution,"  but  this  was 
later  increased  to  thirty-one  miles  by  the 
substitution  of  a  geared  engine. 

With  the  direct-drive  engine  the  pro- 
peller diameter  was  eight  feet  three  inches 
with  a  24°  setting  at  the  42-inch  station. 
The  revolutions  per  minute  under  these 
conditions  was  2,400.  With  the  geared 
engine  the  propeller  diameter  was  in- 
creased to  nine  feet  and  the  pitch  set- 
ting was  32°  at  the  42-inch  station.  This 
reduced  the  propeller  revolutions  per 
minute  to  1,600. 


(Continued 
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LAIDLAW 
CABIN  UPHOLSTERY 


SUPPLIES  ALL  AVIATION'S  TEXTILE  NEEDS 


Broadcloths,  Bedford  Cords,  fancy 
Rayons  and  Cottons  in  a  large 
variety  of  colorings,  patterns  and 
weaves  for  cabin  seats,  walls  and 
ceilings;  also  carpets  for  floor  coverings. 
All  textiles  in  harmony,  producing 


THE  LAIDLAW  CO.,  Inc. 
NEW  YORK 


DETROIT 


CHICAGO  ST.  LOUIS 

MILLS  AT  PHILADELPHIA,  PA..  AND  PAWTUCKET,  R.  I. 


LOS  ANGELES 
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GERMAN 
TRANSPORT 
AIRPLANES 

(Part  IV) 
Edwin  P.  A.  Heinze 


WE  have  now  reviewed  the  designs 
of  the  principal  manufacturers  in 
Germany  producing  passenger 
and  freight  planes  for  land  use.  There 
yet  remain  some  landplanes  to  be  con- 
sidered, namely,  the  highly  successful 
models  of  the  Dornier  and  Rohrbach 
companies.  These  makers,  however,  are 
more  important  as  producers  of  flying 
boats  and  since  their  landplanes  in  many 
respects  show  a  certain  similarity  in  con- 
structional features  to  their  flying  boats, 
it  will  doubtless  be  propitious  to  deal 
with  them  when  describing  the  latter. 

Before  turning  our  attention  to  the 
German  flying  boats,  there  are  some 
other  transport  planes  produced  by  less 
well-known  makers,  to  be  referred  to. 
There  is  the  Albatros  Aircraft  Company 
of  Berlin-Johannisthal,  which  is  making 
a  new  bid  for  a  lost  market  by  the  in- 
troduction of  a  new  freight  carrier. 
There  is  also  the  Arado  Company  of 
Warnemunde,  with  a  well-tried  and  ef- 
ficient mail  plane.  And  there  are  the 
catapult  planes  and  the  new  amphibion 
of  the  Ernst  Heinkel  Company  of  War- 
nemiinde. 

The  Albatros  "Eagle" 

The  Albatros  L83  "Eagle"  (Adler) 
has  been  designed  for  transport  of  goods 
over  relatively  long  distances  and  is  one 
of  the  most  economical  German  ma- 
chines. It  is  a  monoplane  with  low-set 
wings  in  three  sections,  the  central  one, 
similar  to  the  Junkers,  being  integral 
with  the  fuselage  structure  below  the 
cockpit  and  fore  part  of  the  goods  hold. 
The  wing  stubs,  however,  have  struts 
leading  to  the  top  of  the  fuselage. 

The  wings  are  trapezoid  in  plan  con- 
tour and  their  spars  and  ribs  consist  of 


One  of  the  Arado  monoplanes  operated  by  the  Luft  Hansa 


duralumin,  the  spars  being  constructed 
of  extruded  profile  lengths  formed  into 
a  bridge  truss  type  girder  by  short  dura- 
lumin tube  stays,  the  whole  being  riveted. 
The  ribs  are  constructed  in  the  same 
manner.  The  wing  skeleton,  like  the 
fuselage,  is  covered  with  fabric,  and  the 
wing  end  sections  are  secured  by  means 
of  cap  nuts  at  four  points  to  the  fuse- 
lage stubs.  The  breaking  load  of  the 
wing  structure  is  5.14  times  the  plane's 
gross  weight.  The  wings  have  a  slightly 
cambered  lower  surface  and  a  span  of 
82  feet  with  a  lifting  area  of  624.3 
square  feet. 

The  Albatros  company  has  always 
taken  special  care  to  insure  good  visibil- 
ity from  the  cockpits  of  its  planes.  Be- 
fore completing  the  design  of  a  plane  the 
company  builds  up  a  full  scale  model  of 
the  fore  part  of  the  machine  with  wings 
and  cockpit  in  order  to  ascertain  the  best 
position  for  the  seats  of  the  pilots  and  to 
determine  what  alterations  are  neces- 
sary to  secure  best  possible  visibility. 

The  fuselage  consists  of  a  framework 
of  welded  tubes,  which  in  the  rear  is 
braced  with  wire.  The  nose  part  is  de- 
tachable and  a  wholly  enclosed  cabin  is 
provided  for  the  pilots  behind  the  fire- 
wall over  the  stub  wing  structure.  The 
cabin  is  accessible  through  a  door  in  the 
rear  wall  leading  to  the  cargo  hold  and 
through  a  hatch  in  the  ceiling.  The  cargo 
hold  has  a  length  of  7.7  feet,  a  breadth 
of  4.2  feet  and  height  of  4.9  feet,  giving 
a  cubic  foot  content  of  159  cubic  feet. 
The  floor  of  the  hold,  as  are  also  the 
front  and  rear  walls,  is  covered  with  cor- 
rugated duralumin;  the  side  walls  are  of 
fabric,  provided  with  three  fixed  win- 
dows of  cellon,  and  protected  by  wire  net- 
ting. A  door  is  located  in  the  left  side 
and  the  ceiling  has  a  hatch  2.3  feet  by 


Albatros  L  83  "Eagle"  for  long-distance  freight  transport 


1.6  feet  in  size.  The  length  of  the  plane 
is  43.4  feet  and  its  height  11.2  feet. 

The  control  surfaces  all  have  metal 
frames  and  fabric  covering.  The  rudder 
fin  is  arranged  standing  on  top  of  the 
wedge  ended  tail,  to  which  is  secured  the 
compensated  rudder.  The  stabilizer, 
which  can  be  adjusted  during  flight,  lies 
on  top  of  the  rudder  and  is  braced  by 
one  strut  on  each  side  leading  down  to 
the  lower  fuselage  longeron.  The  ma- 
chine is  equipped  with  dual  controls  of 
the  normal  type,  steering  transmission 
consisting  of  a  joint  system  of  rods  and 
cables  in  which  all  bearing  points  are 
provided  with  ball  bearings.  Ready  ac- 
cessibility to  all  important  parts  is  se- 
cured. 

The  landing  wheels  are  independently 
sprung  and  the  spring  support  has  com- 
pression rubber  shock  absorbers  com- 
bined with  hydraulic  dampers.  On  re- 
quest hydraulically  operated  wheel 
brakes  are  also  supplied.  The  Albatros 
still  retains  the  tail  skid,  which  is  steer- 
able. 

A  Junkers  L5  with  a  compression  ra- 
tio of  5.5  to  1  developing  280  to  310 
horsepower  is  employed.  It  is  supported 
in  a  welded  steel  tube  structure  secured 
by  four  ball  and  socket  joints  to  the  fu- 
selage. The  motor  cowling  is  horizon- 
tally divided  and  consists  of  two  main 
parts  hinged  at  their  rear  ends  so  they 
can  be  turned  up  and  let  down  respec- 
tively, leaving  the  entire  motor  accessi- 
ble. The  radiator,  which  is  retractable, 
is  arranged  in  the  bottom  of  the  fuselage 
between  the  motor  and  the  fire  wall.  It 
can  be  let  down  or  drawn  up  by  means 
of  a  crank  within  reach  of  the  pilots. 
Normally  this  Albatros  is  fitted  with  two 
fuel  storage  tanks  located  in  the  wing 
stubs  and  holding  53  gallons  each.  The 
service  tank  is  below  the  ceiling  of  the 
cockpit  and  holds  5.3  gallons.  A  Jun- 
kers fuel  pump  driven  by  the  motor  feeds 
the  service  tank  and  for  emergencies 
hand  pump  is  additionally  provided.  The 
oil  tank  holds  A]/2  gallons  and  is  located 
behind  the  fire  wall.  Further  fuel  tanks 
can  be  fitted  in  the  wings  if  desired. 

The  weight  empty  of  the  machine  fully 
equipped  is  3,440  pounds,  and  it  is  able 
to  carry  a  useful  load  of  2,640  pounds, 
of  which  1,685  pounds  are  pay  load.  The 
full  flying  weight  being  6,080  pounds,  the 
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Heinkel  amphibion  powered  with  a  P.  &  W.  425-horsepower  Wasp 


wing  load  is  9.75  pounds  per  square 
foot,  which  is  relatively  low  for  German 
transport  planes,  and  the  power  load  is 
16.6  pounds  per  horsepower.  High  speed 
is  stated  to  be  118  miles  per  hour,  the 
cruising  speed  103  miles  per  hour  and 
the  landing  speed  52  miles  per  hour. 
With  the  indicated  quantity  of  fuel  the 
Mbatros  will  stay  in  the  air  hours 
ind  travel  approximately  465  miles.  The 
hiel  consumption  amounts  to  125J4 
pounds  per  hour  and  the  service  ceiling 
of  the  plane  is  15,000  feet. 

The  Arado 

The  Arado  company  of  Warnemunde 
at  present  only  produces  one  type  of 
plane  in  three  executions  of  the  same 
size.  It  is  a  shoulder  monoplane  of  59- 
foot-span,  a  lifting  area  of  508.5  square 
feet  and  a  total  length  of  39.3  feet.  For 
passenger  transport  it  is  supplied  in  two 
executions,  one  with  a  Pratt  &  Whitney 
Hornet  motor  of  500  horsepower  output, 
the  other  with  a  Junkers  L  5  delivering 
310  horsepower.  The  third  plane  has  the 
Hornet  motor  also  and  is  solely  meant 
for  cargo  or  mail  transport. 

The  Arado  sprang  into  fame  in  the 
service  of  the  Luft  Hansa,  in  which  it  did 
pioneer  work  in  opening  up  new  long- 
distance mail  routes  from  Berlin  to  Ten- 
eriffe  on  the  Canary  Islands  (in  ten 
hours)  and  from  Berlin  to  Constanti- 
nople (also  in  ten  hours). 

The  wing  of  the  machine  is  made  in 
two  parts  linked  each  to  the  top  longe- 
ron on  the  fuselage,  which  consists  of 
welded  steel  tubes  held  in  position  by  a 
V-strut  on  each  side  leading  down  to  a 
welded  knot-joint  of  a  triangular  strut 
system  rooted  in  the  top  and  bottom 
longerons  of  the  fuselage.  These  serve 
also  as  wheel  support.  The  swing  sections 
are  entirely  made  of  wood  with  plywood 
covering  down  to  the  second  spar  and 
fabric  covering  from  there  to  the  trailing 
edge.  The  leading  and  trailing  edges 
are  parallel  and  the  wings  have  the  same 
section  throughout  with  a  flat  lower  sur- 
face and  a  chord  of  9.18  feet.  The  tips 
are  rounded  enclosing  the  ailerons, 
which,  like  the  other  control  surfaces, 
have  a  metal  frame. 

The  front  end  of  the  fuselage  is  formed 
to  support  whatever  motor  is  used,  and, 


therefore,  does  not  admit  of  fitting  other 
types  of  motors  as  would  be  the  case 
with  a  separately  attached  motor  sup- 


The  Heinkel  amphibion 

port  that  could  easily  be  exchanged.  The 
cockpit  is  very  close  up  to  the  motor 
and  the  two  pilots  are  seated  high  up 
with  their  heads  in  a  glass  superstruc- 


ture giving  excellent  visibility  in  front 
and  down  the  sides.  Access  to  the  cock- 
pit is  gained  through  a  door  in  the  par- 
tition to  the  passenger  cabin  or  goods 
hold,  and  emergency  exits  are  provided 
both  in  the  ceiling  and  the  bottom  of  the 
fuselage.  The  seats  can  be  adjusted  for 
height  during  flight.  The  roof  of  the 
cabin  behind  the  cockpit  can  be  removed. 
The  floor  of  the  fuselage,  which  has  rec- 
tangular section,  is  drawn  low  down, 
securing  ample  head  room  in  the  cabin, 
which  has  a  length  of  7.2  feet,  a  breadth 
of  4.4  feet  and  a  height  of  6.2  feet  and 
contains  four  basket  chairs  facing  for- 
ward. Behind  the  cabin  the  fuselage  con- 
tains a  luggage  room  3.1  feet  in  length, 
4.2  feet  in  width  and  5.5  feet  high.  Half 
of  this  may  be  equipped  as  a  lavatory. 
In  the  cargo  machine  the  partition  be- 
tween the  cabin  and  this  room  drops 
away,  leaving  a  goods  hold  10.3  feet  in 
length. 

The  fuel  tanks  are  located  between 
the  wing  spars  of  both  wings;  the  oil 
tank  is  situated  in  the  nose  part  of  the 
right  wing. 

The  passenger  machine  with  the  Hor- 
net motor  is  capable  of  124  miles  per 
hour  and  weighs  empty  3,320  pounds. 
It  is  able  to  convey  a  useful  load  of 
2,200  pounds,  of  which  normally  1,065 
pounds  are  payload.  The  total  flying 
weight  is  5,520  pounds,  making  a  wing 
load  of  10.85  pounds  per  square  foot  and 
a  power  load  of  11  pounds  per  horse- 
power. The  Junkers-powered  machine 
weighs  empty  3,080  pounds,  carries  2,090 
pounds  (1,065  payload),  and  weighs  when 
fully  loaded  5,170  pounds.  The  wing 
load  is  10.18  pounds  square  foot; 
the  power  load  17  pounds  horsepower. 
The  maximum  speed  is  given  as  109 
miles  per  hour.  The  cargo  machine, 
which,  as  mentioned,  also  has  a  Hornet 
motor,  weighs  only  3,320  pounds.  The 
useful  load  is  3,150  pounds,  the  payload 
2,015  pounds  and  the  full  flying  weight 
is  as  high  as  6,470  pounds,  so  the  wing 
load  comes  to  12.7  pounds  per  square  foot 
and  the  power  load  is  13  pounds  per 
horsepower.  The  maximum  speed  is  124 
miles  per  hour. 

Heinkel  Planes 

The  Ernst  Heinkel  Aircraft  Company 
of  Warnemunde,  founded  in  1922,  has  so 
far  not  been  conspicuous  as  a  maker  of 


Catapult  launching  Heinkel  ship-to-shore  seaplane  from  S.  S.  Bremen 
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passenger  and  goods  transport  planes. 
Yet  it  is  one  of  the  most  successful  fac- 
tories in  Germany,  for  it  does  a  con- 
siderable export  trade  in  military,  naval, 
schooling  and  other  types  of  planes  for 
special  purposes  (expedition,  newspaper 
transport,  photography,  etc.)  It  has 
made  two  hits  in  the  transport  plane  field 
by  the  design  of  the  well-known  cata- 
pult planes  employed  on  the  German 
liners  Bremen  and  Europa  for  the  trans- 
port of  mail  to  and  from  the  ships  and 
in  the  recently  introduced  amphibion 
plane,  the  merits  of  which,  however, 
have  yet  to  be  established  in  regular  ser- 
vice. As  both  types  of  machines  come 
within  the  scope  of  our  article  we  will 
give  a  description — a  brief  one  in  view 
of  the  fact  that  these  machines  have 
been  described  at  some  length  in  Aero 
Digest. 

Of  the  catapult  planes  only  two  have  so 
far  been  built  and  these  differ  from  one 
another  in  small  details.  For  instance, 
the  last  one  has  the  two  seats  for  the 
pilot  and  the  mechanic  or  wireless  oper- 
ator arranged  side  by  side.  We  will 
deal  with  the  latter,  which  is  stationed 
on  the  Europa.  This  plane  has  the 
factory  designation  H.E.  58  and  is  a 
cantilever  type  of  monoplane  with  low- 
set  wings  having  a  slight  dihedral 
angle  and  floats.  The  span  of  the  wings 
is  56.4  feet,  the  lifting  area  measures 
531.7  square  feet  and  the  over-all  length 
of  the  machine  is  38.7  feet,  while  the 
height  amounts  to  15.4  feet. 

The  fuselage  consists  of  a  framework 
of  steel  tubes  with  four  longerons  and 
welded-in  rectangular  frames  and 
bracing  tubes.  It  has  a  skin  of  light  metal 
from  the  nose  to  just  behind  the  mail 
compartment,  from  whence  to  the  tail 
tip  it  is  covered  with  fabric.  The  steel 
tube  motor  support  is  secured  to  the 
foremost  bulkhead,  which  acts  as  fire- 
wall, behind  which  are  arranged  the  fuel 
and  lubrication  fittings,  the  steering  con- 
trols and  two  seats. 

The  two  wings  are  secured  by  bolts  to 
the  fuselage  and  are  made  of  wood  with 
fabric  covering.  The  wings  have  two 
box  spars  with  spruce  flanges  and  ply- 
wood webs.  Also  several  of  the  ribs  are 
of  the  box  type  to  secure  utmost  rigid- 
ness  against  torsional  strains.  Inside 
the  wings  are  braced  with  steel  tubes 
and  plywood  sheets  in  the  parts  where 
the  fuel  tanks  are  located.  Also  the  lead- 
ing edge  is  formed  with  plywood.  The 
control  surfaces  have  steel  tube  skele- 
tons and  cloth  skin. 

The  floats  are  attached  in  the  usual 
manner  and  are  built  of  wood,  the  in- 
terior being  subdivided  by  bulkheads  into 
several  watertight  compartments. 

A  Pratt  &  Whitney  Hornet  motor  is 
employed  giving  the  machine  a  maxi- 
mum speed  of  124  miles  per  hour  and 
a  normal  cruising;  speed  of  100  miles  per 
hour.  The  plane  weighs  empty  but  fully 
equipped  3,960  pounds  and  is  capable  of 
taking  a  useful  load  of  2,730  pounds,  of 
which  approximately  490  pounds  can  be 


considered  payload  as  .  the  plane  has  to 
carry  fuel  for  flights  of  at  least  600  miles 
distance.  The  full  flying  weight  being 
6,690  pounds,  the  wing  load  amounts  to 
13  pounds  square  foot  and  the  power 
load  to  13.8  pounds  per  horsepower. 

The  Heinkcl- Amphibion  is  a  metal  fly- 
ing boat  with  shoulder  wings  braced  with 
long  V-struts  linked  two-thirds  the  dis- 
tance from  the  hull  to  the  wings  and  to 
the  lower  edge  of  the  hull.  Also  lateral 
supporting  floats  are  provided  under  the 
wings.  These  have  wooden  box-spars  in 
combination  with  metal  ribs  and  diago- 
nal bracing  tubes  of  light  metal  and 
steel.  The  fabric  skin  is  laced  on  with 
wire.  The  wings  have  a  dihedral  angle 
of  3.5  degrees.  Their  leading  and  trail- 
ing edges  are  parallel  and  the  tips  are 
rounded.  The  chord  measures  110  inches, 
the  span  52.5  feet  and  the  wing  area  422 
square  feet,  while  the  length  of  the  ship 
is  38.8  feet  and  height  on  wheels  14.7  feet. 

The  hull  is  divided  into  three  com- 
partments by  bulkheads,  the  front  one 
being  used  for  stowage  and  luggage,  the 
middle  as  cabin  and  the  tail  section  re- 
maining unused.  The  cabin  contains 
three  rows  of  two  seats  with  a  gangway 


A  N  INSTRUMENT  that  solves  in  a 
graphic  manner  the  "speed  triangle" 
for  air  navigation  has  been  invented  by 
a  young  pilot,  Antonio  Menendez,  of 
Cienfuegos,  Cuba.  On  a  recent  flight 
from  Chicago  to  Havana  and  Cienfuegos, 
Mr.  Menendez  had  the  opportunity  of 
testing  the  practicability  of  his  invention, 
and  he  reports  the  result  as  highly  suc- 
cessful. 

The  device  consists  of  a  disc  on  which 
is  marked  degrees  and  the  points  of  the 
compass ;  another  smaller  member  shaped 
like  a  sector,  also  marked  with  degrees ; 
and  three  rules  divided  into  equal  sec- 
tions representing  measure  units  for 
speed,  which  may  mean  miles  or  kilo- 
meters or  any  other  unit  of  measurement 
desired. 

Two  of  the  rules  revolve  around  a 
screw  through  the  center  of  the  disc :  the 
rule  indicating  the  true  direction  of  the 
plane  (which  in  the  accompanying  illus- 
tration is  90  degrees)  and  a  smaller  rule 
on  the  disc  that  points  the  direction  of 
the  wind  and  gives  also  the  speed  of  the 
wind,  which  in  this  case  is  315  degrees 


between  them  down  the  center. 

The  landing  wheels  struts  are  each 
supported  at  three  points  on  the  hull. 
The  compression  strut  is  telescopic  and 
the  wheels  are  let  down  or  retracted  hy- 
draulically,  a  pump  and  oil  container  be- 
ing arranged  within  reach  of  the  pilots. 
To  relieve  the  hydraulic  system  of  land- 
ing shocks  a  mechanical  lock  snaps  in 
position  when  the  wheels  are  out. 

The  bottom  of  the  hull  has  a  flat  and 
curved  V-form,  which  is  more  pro- 
nounced behind  the  step.  At  the  rear  it 
tapers  to  a  wedge  carrying  a  water  rud- 
der, which  is  so  constructed  as  also  to 
act  as  tail  skid  on  land. 

A  Pratt  &  Whitney  Wasp  motor  of 
425  horsepower  output  is  fitted  on  a  na- 
celle standing  on  stays  above  the  hull  and 
access  to  the  cabin  is  obtained  through 
a  hatch  and  steps  behind  the  nacelle. 

Maximum  speed  is  115  miles  per 
hour  and  landing  speed  is  58  miles  per 
hour.  It  weighs  fully  equipped  but  other- 
wise empty  4,000  pounds,  takes  a  load 
of  1,720  pounds  and  fully  loaded  weighs 
5,720  pounds,  giving  a  wing  load  of  13.5 
pounds  per  square  foot  and  a  power  load 
of  13.4  pounds  per  horsepower. 


and  25  miles  per  hour.  The  third  rule 
is  pinned  to  the  graduated  sector  and 
moves  with  this  along  the  first  rule. 
When  the  point  on  the  third  rule  (in- 
dicating the  relative  speed  of  the  plane) 
is  brought  to  coincide  with  that  on  the 
second  rule  (indicating  the  speed  of  the 
wind)  we  obtain  the  absolute  speed  of  the 
plane  in  the  air  on  the  first  rule,  and  the 
angle  of  drift  on  the  sector. 

The  instrument  is  used  in  the  follow- 
ing manner:  Assume  that  the  true  direc- 
tion is  90  degrees,  the  wind  direction, 
315  degrees,  and  the  wind  velocity,  25 
miles  per  hour.  Setting  the  instrument 
with  these  factors  in  the  respective  places, 
we  get  the  absolute  speed  (ground  speed) 
on  the  first  rule,  116  miles  per  hour,  and 
on  the  sector,  a  negative  angle  of  drift 
of  ten  degrees. 

Thus  we  arrive  at  the  following 
figures : 

Absolute  speed  of  the  plane,  116  miles 
per  hour. 

Angle  of  drift,  10  degrees. 

Compass  direction:  (90  minus  10  de- 
grees), 80  degrees. 
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DYKE'S 
Automobile 
and  Gasoline 
Engine  . 
Encyclopedia 

By   A.   L.  Dyke 

16th  Edition 
The  standard  automobile  authority  for 
more  than  twenty  years.  Hundreds 
of  thousands  of  previous  editions  sold. 
New  16th  edition  includes  free  wheel- 
ing—front drive— synchro-mesh  trans- 
mission, and  all  new  engines.  Supple- 
ment on  Fords  included  free.  1327 
pages.  Over  4500  illustrations.  Flex- 
ible binding,  $7.50.  Cloth  binding,  $6.00. 


HIGH  SPEED  IGNITION 

By  FRANK  F.  TENNEY 

The  only  authoritative  book  on  syn- 
chronizing and  servicing  the  new  high 
speed,  multi-cylinder  automobile  en- 
gines. Shows  use  of  all  new  special 
tools  developed  for  this  work.  130 
pages.  134  illustrations.  Flexible  bind- 
ing, $3.50. 


Practical   Air  Navigation 
and  Meteorology 

By  CAPT.  R.  DUNCAN 

All  the  information  a  flyer  needs  to 
become  an  eflicient  air  navigator. 
Covers  use  of  maps,  charts,  instru- 
ments, with  special  emphasis  on  night 
and  long  distance  flying.  243  pages. 
80  illustrations.   Flexible  binding,  $3.00. 


HOUSE  WIRING 

By  WOLBER  and  ROSE 

3rd  Edition 
handy,  concise  volume, 
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every  phase  of  house  wiring— a  work- 
ing manual  for  the  student  and  elec- 
trician alike.  348  pages.  662  illustra- 
tions.   Flexible  binding,  $2.50. 


D.  C.  POWER  WIRING 

By  WOLBER  and  ROSE 

2nd  volume  in  American  Electrician 
Series.  Every  type  of  D.C.  Power 
Wiring  is  covered.  All  types  of  D.C. 
motors,  generators  and  switchboards 
are  made  as  plain  as  though  you  had 
these  machines  before  you  to  work 
on.  500  pages.  530  illustrations.  Flexible 
binding,  $3.50. 


Aircraft  Engine  Instructor 

By  A.  L  DYKE 

A  practical  book  covering  modern 
aircraft  engines  and  miscellaneous  ac- 
cessories and  equipment,  such  as  car- 
buretors, magnetos,  starters,  genera- 
tors, aeronautic  instruments,  etc.  It 
is  a  complete  training  on  aircraft  en- 


eration;  an  indispen- 
sable source  of  ready 
infcrmation  for  the 
mechanic,  pilot  and 
student  alike.  430 
pages.  Over  500  illus- 
trations, including 
folding  colored  inserts 
and  master  charts. 
Flexible  binding,  $5.00. 
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Briefly  described  on  this  page  are  some  of  the  famous  Willcox 
mechanical  and  technical  books,  covering  the  four  greatest  fields 
of  opportunity  for  ambitious  men,  in  the  world  today.  These  great 
books  were  designed  for  home  study  and  self  advancement,  and 
already  thousands  of  successful  men  look  upon  them  as  the 
greatest  aids  to  their  success.  They  have  been  adopted  by  many 
leading  trade  and  technical  schools,  and  are  recommended  more 
than  any  other  books  of  this  kind.  Behind  each  book  is  an  expert 
—a  recognized  authority— giving  you  the  benefit,  not  only  of  his 
own  knowledge  and  experience,  but  valuable  and  practical,  pay- 
raising  information  gathered  from  many  other  sources,  as  well. 

The  man  who  looks  ahead— who  prepares  himself— by  keep- 
ing up  with  the  latest  developments  in  any  of  these  four  live 
fields,  is  bound  to  win  out  on  pay  day.    Forge  ahead — get 
out  of  the  small-pay  rut— you  can  do  it  with  a 
Willcox  book  and  a  little  spare  time.    Mail  the  m 
coupon   below   for   a   complete   free   catalogue  of 
these  famous  books.   Include  the  title  of  the  book 
you  want  to  start  with.    Send  no  money.  Just 
pay  the  postman  when  he  brings  the  book. 


STUNT  FLYING 

By  CAPT.  R.  DUNCAN 

While  covering  thoroughly  all  sorts 
of  stunt,  exhibition  and  speed  flying, 
Captain  Duncan's  book  is  in  reality  a 
practical  manual  of  every  day  flying 
and  is  especially  recommended  to  the 
student  fiver.  175  pages.  32  illustra- 
tions. Cloth  binding.  $2.50. 


DYKE'S  CARBURETOR 

BOOK  By  A.  L.  DYKE 

A   Companion   Book   to   the  Famous 

Dyke's  Encyclopedia 
This  valuable  book  tells  you  what  you 
want  to  know  about  Carburetors,  Gas- 
oline Fuel-Feed  Systems,  Air  Cleaners, 
Superchargers,  R  i  c  a  r  d  o  Cylinder 
Heads,  Engine  Bearings,  etc.  106 
pages.  246  illustrations.  Cloth  binding, 


Radio  Trouble  Shooting 

2nd  Edition 
By  E.  R.  HAAN 

Here  is  a  new  edition  of  this  famous 
book,  giving  the  latest  on  A.C.  Re- 
ceivers, Dynamic  Speakers  and  Tele- 
vision. Tells  you  exactly  what  to  ao 
when  something  goes  wrong  with  a 
radio  set.  361  pages.  300  illustrations. 
Flexible  binding,  $3.00. 


Simplified  Aerodynamics 

By  ALEXANDER  KLEMIN 

Professor  Klemin  is  director  of  the 

Guggenheim  School  of  Aeronautics, 
and  in  this  book  he  has  simplified 
and  made  easy  this  most  important 
subject.  Pilots,  mechanics,  builders, 
students  and  every  person  seriously 
interested  in  the  development  of  Air- 
craft will  want  to  read  it.  320  pages. 
218  illustrations.  Flexible  binding, 
$3.50. 
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The  STORAGE  BATTERY 
SIMPLIFIED 

By  H.  E.  PHILLIPS 

A  practical  book  for  the  old-timer, 
beginner,  and  others  interested  in 
Storage  battery  work.  It  covers  the 
construction,  operation,  maintenance 
and  repair  of  all  the  various  types  of 
storage  batteries.  300  pages.  185  illus- 
trations. Flexible  binding,  $3.00. 
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By 

J.  B.  JOHNSON,  M.E. 

Every  bit  of  informa- 
tion available  today 
on  the  art  of  welding 


od  of  welding— every  type  of  weld— 
every  weldable  metal— in  plain,  every 
day  language.  325  pages,  200  illustra- 
tions. Flexible  binding,  $3.50. 
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DIGEST  OF  A.S.M.E.  AND  S.A.E.  PAPERS 


AUTOGIRO  PROGRESS 

Progress  of.  the  Autogiro  Development,  A.  E. 
Larsen.    S.  A.  E   Preprint.    6  pp. 

TP  HE  Chief  Engineer  of  the  Autogiro 
*  Company  of  America  briefly  traces  the 
progress  of  the  Autogiro,  contrasting  the 
experimental  venture  as  shown  at  the  Na- 
tional Air  Races  a  year  ago  with  the  serious 
manufacturing  proposition  of  today  in 
which  the  sale  of  three  new  approved 
models  takes  place  daily  and  many  new 
types  are  awaited.  The  Department  of 
Commerce  investigation  of  Autogiro  engi- 
neering and  the  subsequent  approval  of 
three  design  types  are  related  and  the 
progress  made  by  the  Pitcairn  Aircraft, 
Kellett  Aircraft  Company  and  the  Buhl 
Aircraft  Company  in  Autogiro  development 
is  outlined.  Various  parts  of  the  Autogiro 
which  required  modification  are  discussed 
and  a  study  made  of  the  aerodynamic  rela- 
tionships existing  in  the  three  or  four 
widely  different  combinations  of  rotor  and 
fixed  wing,  which  are  briefly  described. 
Nine  cases  of  the  use  of  the  Autogiro  by 
commercial  and  government  organizations 
are  listed. 


LOAD  FACTORS 

The  Rationalization  of  Load  Factors  for  Air- 
planes in  Flight,  J.  S.  Newell.  S.  A.  E.  Pre- 
print.   21  pp.,  8  figs.,  3  tables. 

A  METHOD  is  proposed  for  determining 
•**  load  factors  in  the  high  angle  of  attack 
condition  by  the  use  of  two  rational  vari- 
ables and  one  empirical  coefficient.  The 
method  is  applied  to  some  nineteen  airplanes 
and  the  results  compared  with  the  factors 
established  by  current  practice.  An  effort 
is  also  made  to  coordinate  wing  and  tail 
loading  conditions  by  establishing  limiting 
velocities  for  various  maneuvers.  The 
velocities  depend  on  the  magnitudes  of  the 
factors  where  such  factors  have  been  estab- 
lished by  past  experience,  and  the  factors 
are  dependent  upon  velocities  where  new 
conditions  require  diving  and  pulling  out 
from  dives  at  speeds  in  excess  of  those  for- 
merly considered  necessary.  Two  categories 
are  established,  one  for  pursuit  ships,  diving 
bombers  and  similar  craft  which  must  be 
brought  out  of  dives  at  terminal  speed,  and 
the  other  for  commercial  or  non-acrobatic 
military  types  for  which  it  is  possible  to 
establish  limiting  maximum  diving  speeds. 


PROPELLER  DESIGN 

Aeronautic  Propeller  Design,  F.  W.  Caldwell. 
S.  A.  E.  Preprint.  S  pp.  and  7  figs,  on  sup- 
plementary sheets. 

COME  of  the  problems  involved  in  the 
^  design  of  airplane  propellers  are  briefly 
summarized  and  development  work  now 
being  carried  on  is  outlined.  The  effect  of 
high  speeds  on  propeller  efficiency,  propeller 
stresses,  and  the  safe  life  of  propellers  are 
discussed.  A  vibrating  machine  recently 
designed  by  the  author's  company  for  mak- 
ing accelerated  tests  in  order  to  check  the 
effect  of  vibration  occurring  in  the  plane  of 
torque  is  illustrated.  This  type  of  test  is 
thought  closely  to  approach  the  actual  con- 
ditions of  forced  vibration  present  when  the 


By  ELSA  GARDNER 

A  symposium  of  some  of  the  papers 
presented  during  the  meetings  of  the 
Society  of  Automotive  Engineers  and  the 
American  Society  of  Mechanical  Engi- 
neers in  conjunction  with  the  National 
Air  Races  at  Cleveland,  Ohio,  Sep- 
tember 1-4. 


propeller  is  run  on  the  engine.  Aluminum- 
and  magnesium-alloy  and  hollow-steel  pro- 
pellers and  the  advantages  of  controllable- 
pitch  propellers  are  referred  to. 


MAGNESIUM  ALLOYS 

Magnesium  Alloys  in  Aircraft- Engine  Con- 
struction, G.  D.  Welty.  S.  A.  E.  Preprint.  9 
pp.,   1 1   figs,  on  supplementary  sheets. 

HE  substitution  of  magnesium  base 
alloys  for  those  of  aluminum  is  dis- 
cussed, and  the  physical  properties  of 
magnesium  and  aluminum  castings  and 
forgings  are  compared.  Features  of  design 
which  should  receive  special  attention  when 
changing  from  an  aluminum  casting  or 
forging  to  the  same  part  in  magnesium  are 
emphasized.  The  most  promising  immediate 
field  for  the  magnesium  alloys  is  said  to  lie 
in  those  applications  where  strength  and 
lightness  are  the  main  considerations  and 
where  high  temperature  properties  are  of 
secondary  importance. 

Machining  practice  for  magnesium  alloys 
is  covered  in  some  detail  as  well  as  the 
question  of  protection  against  corrosion.  It 
is  stated  that  the  present  casting  alloys  have 
proved  commercially  satisfactory,  from  the 
corrosion  standpoint,  for  all  types  of  land 
service  and  for  most  salt  water  service,  in 
the  middle  and  upper  latitudes.  In  tropical 
salt  water,  however,  a  certain  amount  of 
trouble  has  been  encountered  and  some  pro- 
tective measures  appeared  necessary.  A  few 
recent  developments  in  fabricating  the 
magnesium  alloys  are  included. 


INSTRUMENT-BOARD  VIBRATION 

A  Study  of  Airplane  and  Instrument-Board 
Vibration,  S.  J.  Zand.  S.  A.  E.  Preprint.  18 
pp.,  30  figs.,  3  tables. 

TP  HE  purpose  of  the  investigation  de- 
scribed  was  to  give  to  vibration  such 
dimensions  in  terms  of  frequency,  amplitude 
and  form,  that  vibration  might  be  defined 
and  compared  without  reference  to  bodily 
sensations  in  order  that  standards  and 
limits  might  be  established  for  specifying 
the  performance  of  aircraft  instruments. 
The  serious  mathematical  analysis  was  car- 
ried out  in  the  investigation  of  resonance 
conditions  between  engine  and  engine  mount. 
An  apparatus  of  the  same  size  as  that  of 
any  standard  aircraft  instrument,  a  photo- 
graphic recorder,  was  developed  which 
operates  on  the  principle  of  the  seismo- 
graph. A  complete  mathematical  analysis, 
description,  and  method  of  calibrating  it  are 
given. 

Vibration  test-stands  used  for  duplicating 
airplane  vibration  in  the  laboratory  are 
described.  The  analysis  of  records  obtained 
on  them  seemed  to  indicate  that  duplication 
of  vibration  in  the  laboratory  was  not  fully 


accomplished.  A  few  of  the  records  anu 
results  of  flight  tests  are  given.  A  table  is 
presented  which  gives  the  arbitrary  relation 
of  bodily  sensation  to  amplitude. 

From  the  data  and  records  it  was  con- 
cluded that  the  failure  of  instruments  on 
some  airplanes  could  be  traced  to  abnormal 
vibration  of  the  instrument  board  or  the 
structure  near  it.  The  frequency  of  vibra- 
tion at  the  instrument  board  was  equal  to 
the  engine  speed.  The  vibration  of  instru- 
ment boards  in  the  large  majority  of  cases 
was  unidirectional  and  parallel  to  the  X  or 
fore-and-aft  axis  of  the  airplane.  The  time- 
amplitude  curve  resembled  a  simple  sine 
curve.  Vibrations  of  instrument  boards 
were  inherent  in  the  type  of  complete  plane 
giving  a  similar  amplitude-frequency  rela- 
tion for  different  airplanes  of  the  same  type. 
The  engine  and  propeller  alone  were  not 
ordinarily  responsible  for  excessive  vibra- 
tion. 


FIRE  PREVENTION 

Fire  Prevention  and  Protection  in  Air  Trans- 
portation, W.  Littlewood.  A.  S.  M.  E.  Pre- 
print.   10  pp. 

\A  EANS  for  preventing  and  combating 
airplane  fires  in  the  air  and  the  fire 
protection  of  a  well-equipped  airport  are 
discussed.  Airplane  and  engine  manufac- 
turers are  urged  to  give  thought  to  the 
development  of  the  following:  Design, 
mounting  and  location  of  gasoline  and  oil 
tanks,  pipes,  and  fittings  to  prevent  leakage; 
ventilation  and  drainage  of  all  compart- 
ments housing  these  tanks;  outside  location 
of  exhaust  pipes  and  highly  heated  engine 
parts ;  elimination  of  the  use  of  combustible 
structural,  finishing,  or  sound-  or  heat- 
insulating  materials,  or  porous  materials 
where  they  might  absorb  oil;  and  sheet- 
metal  protection  of  fabric-covered  planes 
back  of  the  firewall  and  parts  exposed  to 
the  exhaust  gas.  It  is  considered  that  all 
air  transport  planes  should  be  fitted  with 
manually  operated  extinguishers  protecting 
all  engine  compartments  used  in  conjunction 
with  visual  fire  alarms,  as  well  as  gasoline 
and  engine  shut-offs,  and  tetrachloride  ex- 
tinguishers located  in  each  compartment. 

After  dealing  with  the  equipment  re- 
quired for  fire  protection  of  an  airport,  the 
author  lists  sixteen  fire  regulations  designed 
for  the  air  transportation  industry,  covering 
among  these  the  protection  of  airplanes  in 
case  any  part  must  be  welded.  He  con- 
cludes with  suggestions  for  portable  fire- 
protection  equipment  for  risks  not  otherwise 
specifically  protected. 


LIQUID  COOLING  FOR  ENGINES 

Sealed  Liquid  Cooling.  J.  H.  Geisse.  S.  A.  E. 
Preprint.     7  pp.,  5  figs,  on  supplementary  sheets. 

TpHE  investigation  conducted  by  the 
Navy  in  adapting  airplane  engines  to 
the  use  of  ethylene  glycol  as  a  coolant  in 
place  of  water,  is  outlined  by  the  Vice  Pres- 
ident of  Engineering  of  the  Comet  Engine 
Company.  The  Comet  Prestone  engine,  de- 
signed from  the  ground  up  to  accommodate 
the  new  system  of  cooling  and  delivered  to 
(Continued  on  following  page) 
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PILGRIM 

100-A 

Transport  Airplane 

Developed  to  suit  today's  trans- 
portation needs — not  designer's 
prejudice. 


In  every  kind  of 

Passengers  demand  COMFORT! 

They  choose  their  travel  service  on  that  basis. 
A  study  of  comments  from  more  than  100,000  air 
travelers  has  helped  build  this  "passenger's"  air- 
plane. That's  why  it  has  ample  leg  room  •  wide 
easy  seats  •  individual  ventilation  control  •  in- 
dividual heating  control  •  full-view  windows  • 
quietness   •  ample  head  room   •   toilet  facilities 

•  no   bother  from   baggage   and   mail  loading 

•  reasonable  speed. 


transportation  — 

Operators  demand  PROFIT! 

They  choose  equipment  on  that  basis.  Study  of 
more  than  20  million  miles  of  country-wide  air- 
line operations  has  helped  build  this  "operator's" 
airplane.     That's  why  it  carries  9  passengers 

•  their  baggage  •  223  pounds  of  mail  •  (space  for 
423  pounds)  •  two-way  radio  telephone  and  radio 
beacon  equipment  •  night  flying  equipment  •  all 
proven  navigation  aids  •  fuel  for  over  400  miles 

•  at  a  speed  of  2  miles  per  minute. 


The  ability  to  provide  swift,  comfortable,  restful  travel,  and  the 
features  necessary  for  minimum  cost  and  an  operating  profit,  are 
combined  in  the  design  of  the 

PILGRIM  100-A 

Transport  Airplane 
AMERICAN    AIRPLANE   &    ENGINE  CORPORATION 

Manufacturing  Division  of  The  Aviation  Corporation 
FARMINGDALE,  LONG  ISLAND,  NEW  YORK 
Manufacturers  of  PILGRIM  Airplanes  and  RANGER  Engines 


First  three  of  a  fleet  of  10  PILGRIM  100-A  Airplanes,  ready     to  leave  Farmingdale  for  delivery  to  American  Airways 
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(Continued  from  preceding  page) 
the  Navy,  is  described  and  illustrated.  The 
construction  is  similar  to  that  of  the  Wright 
E-4  previously  used  by  the  Navy  in  these 
tests,  in  that  it  is  of  the  dry  sleeve  type  with 
no  joints  to  cause  trouble  through  leakage. 
It  differs  from  the  E-4  and  all  water- 
cooled  engines  in  that  the  liquid  does  not 
completely  surround  each  cylinder,  provid- 
ing direct  air  cooling  for  the  thrust  and 
anti-thrust  sides  of  the  cylinders.  In  opera- 
tion, the  jacket  space  is  filled  with  the  cool- 
ant and  then  sealed  from  the  atmosphere  ex- 
cept for  provision  of  a  pressure  relief  valve 
close  to  the  top. 

Results  obtained  in  acceptance  tests  are 
discussed  and  particular  attention  is  called 
to  the  very  small  variation  in  the  liquid 
temperatures  measured  between  the  heads 
of  the  cylinders.  The  author's  method  of 
pointing  out  the  advantages  of  the  new 
cooling  principle  over  both  direct  air  cool- 
ing and  liquid  cooling  consists  chiefly  in  re- 
viewing the  disadvantages  of  the  radial  air- 
cooled  engine.  He  concludes  with  a  refer- 
ence to  the  possibilities  of  the  new  cooling 
system  as  applied  to  large  Diesel  engines. 

AIR  TRANSPORT  OPERATION 

Ludington  Line  Operations,  P.  F.  Collins. 
A.  S.  M.  E.  Preprint.  5  pp. 
Tp  CONOMIES  adopted  by  the  Ludington 
Line  of  the  Washington  Airway  Cor- 
poration in  order  to  reduce  its  operating 
costs  are  taken  up  by  the  Vice  President  in 
Charge  of  Operations.  The  value  of  cen- 
tering the  responsibility  of  inspection  in 
various  expert  men  and  grouping  various 
parts  of  the  ship  and  motor  under  their 
supervision  is  shown.  Reducing  the  most 
important  item  of  maintenance  expense, 
namely  replacement  of  worn  parts,  is  dis- 
cussed and  cases  in  which  the  cost  of 
replacing  a  whole  assembly  to  remedy  worn 
bearings  and  bushings  was  reduced  by  rede- 
signing the  parts  related.  The  heating  and 
ventilating  system  employed  on  the  Luding- 
ton airplanes  is  described. 

SUPERCHARGERS 

The  Turbo  Supercharger,  A.  L.  Berger  and  O. 
Chenoweth.    S.  A.  E.  Preprint.     16  pp.,  31  figs. 

*TP  HE  history  of  turbo-supercharger  de- 
velopment  is  outlined,  showing  the 
progress  of  the  supercharger  and  the  related 
airplane  parts.  The  developments  in  the 
fuel  and  cooling  system,  exhaust  manifolds 
and  nozzle  boxes,  turbine  buckets,  propel- 
lers, ignition  systems,  carburetors,  inter- 
coolers,  and  bearings  and  lubrication,  which 
have  taken  place  recently  in  connection  with 
the  supercharger  are  discussed.  A  study  is 
made  of  the  power  required  by  the  com- 
pressor and  power  delivered  by  the  turbine 
on  the  basis  of  certain  assumptions  that  may 
be  at  variance  with  the  facts.  Neverthe- 
less, the  study  shows  the  trends  and  general 
order  of  efficiencies. 

It  is  concluded  that  the  turbo  super- 
charger is  a  serviceable  piece  of  equipment 
for  maintaining  sea-level  pressure  at  the 
carburetors  when  flying  at  altitudes.  The 
indications  are  that  extensive  ground  boost- 
ing can  be  used  if  the  engine,  spark  plugs, 
fuels  and  carburetors  are  suitable  for  the 
application.  Among  the  future  develop- 
ments   suggested   to   improve    the  super- 


charger and  attaching  parts  are  listed: — 
Application  to  air-cooled  engines,  better  ma- 
terials for  higher  temperatures,  improved 
disposal-system  design  to  reduce  pressure 
losses  and  improve  installation,  improved 
compressor-inlet  design  to  take  advantage 
of  the  forward  airplane  velocity  and  supply 
cooler  air,  investigation  of  divided  exhaust 
manifolds,  combination  of  geared  and  turbo- 
driven  installations  using  common  impeller, 
improved  cooling  during  and  after  compres- 
sion, multiple  stage  compressors  and  tur- 
bines, improved  methods  of  control  such  as 
varying  nozzle  area,  means  of  maintaining 
highest  possible  exhaust  temperature  at 
nozzles,  and  improved  turbine  efficiency  to 
maintain  exhaust  back  pressure  less  than 
the  carburetor-air  pressure. 

FUEL  INJECTION  SPARK 
IGNITION 

Further  Investigation  of  Fuel  Injection  with 
Spark  Ignition  in  an  Otto-Cycle  Engine.  E.  S. 
Taylor  and  G.  L.  Williams  S.  A.  E.  Preprint. 
8  pp.,  17  figs,  on  supplementary  sheets. 
*T*  HE  application  of  high-pressure  fuel 
injection  to  two-cycle  engines  and  the 
effects  of  late  injection  of  the  fuel  upon  the 
combustion  process  are  investigated.  The 
tests  described  indicated  that  with  injection 
timings  suitable  for  application  to  two- 
cycle  engines,  that  is,  injection  after  the 
closing  of  the  inlet  valve,  better  power  and 
fuel  economy  may  be  obtained  than  is  pos- 
sible with  either  early  injection  into  the  in- 
let pipe  or  with  a  conventional  carburetor. 
In  regard  to  fuel,  it  was  found  that  gaso- 
line or  hydrogenated  fuels  of  low  volatility 
may  be  used  with  equally  good  performance. 
Ordinary  low-grade  Diesel  fuels  of  low 
volatility  may  be  used  but  with  a  perform- 
ance inferior  to  that  obtained  with  gasoline 
or  hydrogenated  fuel. 

From  these  tests  it  appears  that,  with  in- 
jection later  than  bottom  center,  a  fair 
degree  of  directed  turbulence  is  essential  for 
proper  distribution  of  the  fuel  through  the 
combustion  space  and  to  insure  sufficient 
homogeneity  of  the  charge  to  obtain  good 
combustion.  Stratification  of  the  charge 
with  late  injection  is  not  only  possible  but 
to  some  extent  unavoidable.  The  principal 
effects  of  stratification  are  a  considerable 
increase  in  the  range  of  useful  mixture 
ratios,  a  marked  improvement  in  fuel 
economy  at  best  economy  mixture,  and  a  de- 
crease in  the  maximum  available  power,  all 
depending  on  the  degree  of  stratification 
and  characteristics  of  the  injection  valve. 
The  highest  useful  compression  ratio  may 
be  considerably  increased  by  retarding  in- 
jection to  avoid  detonation. 

CHANGEABLE  PITCH 
PROPELLERS 

Controllable  and  Automatic  Aircraft  Propellers. 
D.  A.  Dickey  and  O.  R.  Cook.  S.  A.  E.  Preprint. 
8  pp.,  9  figs,  on  supplementary  sheets. 

COME  of  the  things  that  have  been  done 
^  and  are  being  attempted  in  the  design 
of  controllable-pitch  and  automatic  pro- 
pellers are  outlined  by  two  engineers  of  the 
Propeller  Unit,  Materiel  Division  of  the 
Air  Corps.  The  different  requirements  of  a 
changeable-pitch  propeller  when  used  on  a 
cargo  airplane  and  on  a  pursuit  or  combat 
plane  are  compared.  Methods  for  produc- 
ing and  applying  the  forces  required  to 
change  the  blade  angle  are  outlined  and 


difficult  problems  not  solved  by  experience 
in  other  fields  of  engineering  are  discussed. 
It  is  said  that  the  stumbling  block  seems  to 
be  the  lack  of  materials  light  enough  in 
weight  and  of  sufficient  strength  to  permit 
the  designer  to  get  the  propeller  within  the 
weight  and  space  limitations  established  to 
date.  The  design  of  nine  controllable  pro- 
pellers, in  the  development  of  which  the  Air 
Corps  is  aiding,  are  described  and  illus- 
trated. 


THE  LAIRD  SPEEDWING 

(Continued  from  page  76) 

At  Cleveland  sufficient  time  was  not 
available  for  installing  the  20  x  4  racing 
wheels.  Throughout  the  cross-country 
flight  and  races  the  original  650  x  10  Air- 
craft Products  wheels  were  used. 

While  Major  Doolittle  had  worthy 
competition  during  the  races,  it  is  to  be 
noted  that  his  first  lap  was  made  at  a 
speed  of  209  miles  per  hour.  This  lap, 
which  was  made  before  the  engine  trouble 
developed,  was  two  miles  an  hour  faster 
than  the  recorded  speed  of  the  winner  of 
the  race  for  the  same  lap. 

As  a  result  of  the  transcontinental  per- 
formance of  this  ship  we  have  received 
numerous  inquiries  on  similar  jobs  to  be 
used  in  spectacular  performances.  We 
propose  to  continue  developing  high- 
speed racing  craft  for  special  purposes 
and  believe  that  the  "Super-Solution" 
has  proved  itself  to  be  another  step  for- 
ward in  this  type  of  ship. 

The  engine  is  fitted  with  a  blower  hav- 
ing a  ratio  of  ten  to  one.  Compression 
ratio  is  six  to  one. 

The  following  list  of  specifications 
gives  a  general  list  of  the  dimensions 
and  characteristics  of  the  Laird  Speed- 
wing  "Super-Solution" : 

Span,  upper  wing  21  feet 

Span,  lower  wing  18  feet 

Chord,  upper  wing  42  inches 

Chord,  lower  wing  36  inches 

Total  wing  area  112  square  feet 

Overall  height  6  feet  6  inches 

Overall  length  19  feet  6  inches 

Wheel  tread  4  feet  5  inches 

Propeller  diameter  (direct  drive) 

8  feet  3  inches 
Propeller  diameter  (geared  drive)  .  .9  feet 

Weight  empty  1,580  pounds 

Fuel  capacity  112  gallons 

Oil  capacity  11  gallons 

Engine  (Pratt  &  Whitney  Wasp 

Junior)  510  horsepower 


BRONZE  ALLOY  BUSHINGS 

T>  USHINGS  and  bearings  made  of 
new  super-hard  low  friction  bronze 
alloys  have  been  developed  by  the  Bunt- 
ing Brass  &  Bronze  Company  for  appli- 
cation, where  hardness  and  ability  to 
withstand  pounding  are  desired  in  addi- 
tion to  low  friction  and  minimum  wear. 
Such  bearing  requirements  are  especially 
a  problem  in  mechanical  applications 
subjected  to  shock  loads,  high  speeds  and 
other  severe  operating  conditions. 
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An  Announcement  of  Extreme  Importance 


A STEADY  increase  in  production  of  the 
3-place  100  h.p.  Kinner  BIRD— the  result 
of  unprecedented  acceptance  of  this  popular 
model — enables  us  to  announce  a  reduction 
in  price  of  almost  $1,000.  Manufacturing 
economies  effected  through  standardized 
design  and  quantity  production  have  made 
this  great  reduction  possible — and  the  saving 
is  being  passed  on  to  you.  This  same  model, 
formerly  sold  at  $3985,  is 

NOW  $2995 

(FULLY  EQUIPPED) 


DEALERS  AND  DISTRIBUTORS 
The  Bird  franchise  is  worth  having.  It  offers 
a  complete  line  of  airplanes  for  which  general 
acceptance  has  been  established.  There  is 
valuable  territory  open  for  responsible 
dealers  and  distributors.  It  will  pay  you 
to  investigate. 


THE  SAFE  AIRPLANE 


BIRD  AIRCRAFT  CORPORATION,  Glendale,  L.  I.,  New  York 

Telephone  JUniper  5-8237 


The  BIRD  Challenge 

Bird  planes  invite  comparison  in  performance  with 
any  others  in  their  power  range  —  including  planes 
equipped  with  rotor  vanes,  slots,  flaps  or  variable 
camber  wings. 
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S  pecifications :  Span,  42  feet  3  inches. 
Length  overall,  27  feet  10  inches.  Height 
overall,  9  feet  9  inches.  Wing  area  (includ- 
ing ailerons),  239  square  feet.  Wright  J-6 
Whirlwind  240  horsepower.  Power  loading, 
13.95  pounds  per  horsepower.  Wing  load- 
ing, 14.01  pounds  per  square  foot.  Weight 


T 


Specifications  (Model  P-2A)  :  Span,  29 
feet  10  inches.  Chord,  63  inches.  Incidence, 
both  wings,  2l/2  degrees.  Dihedral,  upper 
wing,  1J/2  degrees;  lower  wing,  2l/2  degrees. 
Length  overall,  22  feet  10  inches.  Height 
overall,  9  feet  3  inches.  Center  section  span, 
72  inches.  Wheel  tread,  65  inches.  Wing 
area  (including  ailerons),  251  square  feet; 


S  pecifications :  Span,  both  wings,  28  feet. 
Length  overall,  22  feet  11  inches.  Height 
overall,  8  feet  8  inches.  Wing  area,  233.4 
square  foot.  Wing  loading,  8.37  pounds  per 
square  foot.  Power  loading,  15.60  pounds 
per  horsepower.  Kinner  B-5  engine  of  125 
horsepower.  Weight  empty,  1,164  pounds. 
Useful  load,  786  pounds.     Gross  weight, 


RYAN 

FOURSOME  C-l 

Detroit  Aircratt  Corporation 
Detroit,  Michigan 

empty,  2,133  pounds;  gross  weight,  3,350 
pounds. 

Performance :  High  speed,  130  miles  per 
hour.  Cruising  speed,  105  miles  per  hour. 
Rate  of  climb,  800  feet  per  minute.  Service 
ceiling,  14,000  feet.  Radius,  615  miles.  Gaso- 
line capacity,  70  gallons. 

The  framework  of  the  fuselage  is  con- 
structed of  welded  steel  tubing  covered  with 
sewed  fabric.  Conventional  ailerons  and 
tail  surfaces  are  provided.  The  framework 
of  the  wings  is  built  of  wood,  glued  spruce 
in  two  panels,  covered  with  sewed  fabric. 

The  landing  gear  is  of  the  conventional 
split-axle  type,  equipped  with  Bendix 
brakes  and  oleo  struts.  Starter  is  Eclipse 
hand  inertia  and  propeller  is  Hamilton- 
Standard. 

The  Ryan  Foursome  accommodates  four 
persons.  The  volume  of  the  baggage  com- 
partment is  five  cubic  feet.  The  seats  are 
arranged  in  two  sets  side  by  side.  Dual 
side-by-side  controls  are  provided. 


RYAN 

SPEEDSTER  P-2,  P-2A 

Detroit  Aircraft  Corporation 
Detroit,  Michigan 

aileron  area,  34  feet;  rudder  area,  7  feet; 
fin,  4  feet ;  stabilizer  area,  27.4 ;  elevators, 
16.9  feet. 

Wing  loading,  8.36  pounds  per  square 
foot.  Power  loading,  14.41  pounds  per 
horsepower.  Weight  empty,  1,483  pounds. 
Useful  load,  897  pounds.  Gross  weight, 
2,380  pounds. 

The  P-2A  is  powered  with  a  Wright  J-6, 
165  horsepower  engine,  the  P-2  with  an 
Axelson  7-cylinder  115  horsepower  engine. 

Performance:  (P-2A  and  P-2,  respec- 
tively) High  speeds,  117,  112  miles  per 
hour.  Cruising  speed,  90,  87  miles  per  hour. 
Landing  speed,  45,  45  miles  per  hour.  Climb 
at  sea  level,  725,  650  feet  per  minute.  Serv- 
ice ceiling,  13,000,  11,000  feet.  Cruising 
range,  470,  450  miles. 

The  Ryan  Speedster  is  a  three-place  dual 
control,  advanced  training  biplane.  The 
fuselage,  tail  surfaces  and  landing  gear  are 
constructed  of  welded  steel  tubing,  fabric 
covered.   The  ailerons  and  the  wings  are  of 


VIKING 

KITTY  HAWK  B-8 

The  Viking  Flying  Boat  Company. 
New  Haven,  Connecticut 


1,950  pounds. 

Performance:  High  speed,  112  miles  per 
hour.  Cruising  speed,  88  miles  per  hour. 
Landing  speed,  42  miles  per  hour.  Rate  of 
climb,  500  feet  in  forty  seconds.  Ceiling, 
15,300  feet.    Radius,  450  miles. 

The  fuselage  is  constructed  of  seamless 
steel  tubing  with  welded  joints.  The  wings 
are  of  wood  and  fabric  construction  with 
spars  and  ribs  of  spruce.  The  lower  wing 
is  bolted  to  the  fuselage,  the  upper  wing  is 
connected  by  means  of  cabane  struts.  In 
the  wing  the  drag  truss  is  standard  square 
tie  rod  and  spruce  struts.  Leading  edges 
of  the  wings  are  duralumin  covered.  The 
ailerons  are  interchangeable,  of  the  enclosed 
type,  actuated  through  push  and  pull  tube. 
The  stabilizer  is  one  piece  and  adjustable 
from  cockpit  by  means  of  push  rod  and  lever. 

The  landing  gear  is  of  the  split  type  with 
a  tread  of  seven  feet  two  inches.  The  axle 
is  welded  to  the  lower  V  struts,  eliminating 
torsional  strains. 

There  are  two  cockpits,  the  front  afford- 


The  areas  of  the  tail  surfaces  are  as  fol- 
lows :  fin,  8.9  square  feet ;  rudder,  9.5 
square  feet;  stabilizer.  27.5  square  feet;  ele- 
vator, 17  square  feet.  The  area  of  the 
ailerons  is  20  square  feet. 

The  stabilizer  is  adjustable  in  the  air  to 
compensate  for  varying  loads  in  the  cabin. 


wood.  The  wing  section  is  a  modified  Aero- 
marine.  Equipment  includes  Rusco  shock 
struts  and  Bendix  brakes.  Instruments  and 
accessories  are :  tachometer,  oil  temperature 
and  pressure  gauges,  altimeter,  air  speed 
indicator,  compass  and  booster  magneto. 

Easy  access  to  the  front  cockpit  is  pro- 
vided through  a  small  door  at  the  left  side. 


ing  room  for  two  persons.  Baggage  com- 
partment accommodating  4  pounds  of  lug- 
gage is  located  behind  the  rear  cockpit. 
Altimeter,  tachometer,  oil  pressure  and  tem- 
perature gauge  and  gasoline  gauge  are  pro- 
vided ;  other  instruments  upon  request.  The 
propeller  is  Hartzell  wood.  The  plane  is 
equipped  with  semi-balloon  tires  with  brakes. 
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and  the  student  who  has  gone  so  far  as  to  search  out  a 
good  flying  school  does  not  need  to  be  told  that  there  is 
a  very  definite  place  for  him  in  the  aviation  industry. 

There  is  only  one  way  to  learn  aviation  and  that  is  the 
right  way.   Cost,  time,  facilities,  personnel,  equipment,  your 
own  capacity — these  are  the  factors  which  will  decide 
whether  or  not  you  have  chosen  the  right  way.    These  are 
factors  which  you,  yourself,  can  determine  before  you  ^ 
spend  one  dollar  on  flight  instruction. 
In  advising  prospective  students  to  select  a  « 
flying  school  with  the  greatest  care,  tl 
Edgewater  Flying  Club  outlines  a  n 
and  practical  plan  for  flight  i 
struction  which  is  considered 
one  of  the  fairest  and  soundest 
systems  of  its  kind. 

In  advising  prospective  studen.  H 
a  new  and  practical  plan  for  fl  % 
with  the  greatest  care,  the  Ed'gews  \ 
considered  one  of  the  fairest  and 
kind. 

Chief  Instructor,  a  man  of  rare  ability  and  pror 
the  aviation  field.  Airplane  construction,  repairin 
bling,  engine  overhaul,  wing  repairing,  covering 
rigging,  wire  splicing,  welding,  care  of  parachutes,  'S#P^ 
few  of  the  aeronautical  subjects  taught. 

Field  Headquarters  of  the  Edgewater  Flying  Club  are 
at  the  Chicago  Municipal  Airport,  5250  West  63rd  Street. 
This  is  one  of  the  most  important  flying  centers  in  the 
entire  country.  Members  of  the  club  are  able  to  observe 
and  study  the  operations  of  the  Aeronautics  Branch  of  the 
Department  of  Commerce,  the  Aero  Division  of  the  Illinois 
National  Guard,  the  many  supply  and  service  companies, 
air  mail  companies  and  air  lines. 

In  addition  to  the  Chicago  Municipal  Airport,  the  club 
uses  the  Harlem  Airport,  only  three  minutes  by  air  from 
the  Municipal  field,  for  training.  This  is  done  in  order  that 
beginning  flyers  will  not  be  interrupted  or  endangered  by 
other  planes. 

Licensed  Transport  Pilots  and  licensed  aircraft  only  are 
used  for  student  instruction.  Also,  approved  type  para- 
chutes are  provided.  All  planes  are  offered  to  members 
at  cost.  Flight  instructors,  likewise,  are  offered  at  cost 
and  are  available  at  all  times.  One  of  the  new  NB  Trainers 
equipped  with  an  80  h.p.  engine  has  just  been  purchased  by 
the  club.  The  new  NB  Trainer,  incidentally,  is  known  as 
one  of  the  safest  and  easiest-to-fly  planes  on  the  market. 
It  compares  very  favorably  in  performance  with  the  Auto- 
giro.  Not  only  is  it  safer  than  most  planes,  but  it  is  cheaper 
to  operate.  The  saving  in  cost  is  passed  along  to  the  club 
members. 

The  Edgewater  Flying  Club  have  just  recently  been 
appointed  distributors  and  dealers  for  Nicholas-Beazley  and 
Great  Lakes  Aircraft  Corporation,  which  makes  it  possi- 
ble to  purchase  its  planes  at  a  considerable  saving. 

Some  of  the  distinct  advantages  of  the  Edgewater  Flying 
Club  are  low  cost,  efficient  training,  participation  in  club 
ownership  and  control,  pleasant  associations,  accessibility 
to  field  and  club  rooms,  research  and  experimental  studies, 
glider  construction  and  flying,  continued  use  of  the  club's 
planes  at  low  rates  and  for  unlimited  time,  subscription  to 
the  club  paper,  etc. 


breaking  into 
T?rint  ♦  .  . 


WITH  A  NEW  AND 
PRACTICAL  PLAN  OF 
FLIGHT  INSTRUCTION 


READ  the  story  of  this  new-day  method  of  safe, 
inexpensive  flight  instruction.  A  brief  outline 
of  the  Edgewater  Flying  Club's  activities  appears 
in  the  column  to  the  left.  You  can  participate  in  the 
social  and  business  activities  of  this  modern  club. 
You  can  become  part  owner.  All  while  you  are 
learning  to  fly. 

Fill  out  and  mail  the  attached  coupon  today.  Some 
mighty  interesting  details  will  be  sent  you— a  plan 
you  will  want  to  join  up  with  at  once. 


=T1 


EDGEWATER  FLYING  CLUB,  INC. 
357  North  LaSalle  Street,  Chicago,  III. 
Office  of  the  President: 

Your  story  sounds  good  to  me  and  I  am  interested  enough  to  want 
to  know  more  about  your  organisation.  Please  send  me  complete 
information  by  return  mail. 

Name    Age  

Address   


(ADVERTISEMENT) 
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RECENT  PATENTS 


THE  following  patents  of  interest  to 
readers  of  Aero  Digest  recently  were 
issued  from  the  United  States  Patent 
Office.  Copies  thereof  may  be  obtained  from 
R.  E.  Burnham,  patent  and  trade-mark  at- 
torney, 1343  H  Street,  N.  W.,  Washington, 
D.  C,  at  the  rate  of  20c  each.  State  num- 
ber of  patent  and  name  of  inventor  when 
ordering. 

Auxiliary  extensible  wing  for  airplanes. 
Elden  A.  Turner,  Graniteville,  ,  Mass. 
(1,815,814.) 

Mooring-mast  for  airships.  Joseph  B. 
Strauss,  Chicago,  111.  (1,815,936.) 

Mooring  apparatus  for  aircraft.  Henry  G. 
Gros,  Oakville,  Conn.,  assignor  to  Water- 
bury  Tool  Co.,  Waterbury,  Conn.  (1,816,- 
010.) 

Aircraft  especially  of  the  amphibion  type, 
including  means  for  mounting  engines  there- 
on. Igor  I.  Sikorsky,  College  Point,  N.  Y., 
assignor  to  Sikorsky  Aviation  Corporation, 
Wilmington,  Del.  (1,816,129.) 

Aircraft,  including  wing  panel  and  fuel 
tank  assembly  for  same.  Igor  I.  Sikorsky, 
College  Point,  N.  Y.,  assignor  to  Sikorsky 
Aviation  Corporation,  Wilmington,  Del. 
(1,816,130.) 

Landing  gear  for  aeroplanes.  Harry  Cor- 
dy,  Los  Angeles,  Calif.  (1,816,143.) 

Means  for  and  method  of  cooling  and  ven- 
tilating airplane  fans.  Frank  H.  Gallagher, 
Chicago,  111.  (1,816,183.) 

Airplane.  Henry  Ford,  Dearborn,  Mich., 
assignor  to  Ford  Motor  Co.,  same  place. 
(1,816,216.) 

Airplane.  Harold  A.  Hicks,  Detroit, 
Mich.,  assignor  to  Ford  Motor  Co.,  Dear- 
born, Mich.  (1,816,219.) 

Sliding  oleo  landing  hook.  Robert  J.  Min- 
shall,  Seattle,  Wash.,  assignor  to  Boeing 
Airplane  Co.,  same  place.  (1,816,228.) 

Cabin  ventilator.  Frank  R.  Canney,  Seat- 
tle, Wash.,  assignor  to  Boeing  Airplane  Co., 
same  place.  (1,816,314.) 

Helicopter.  William  A.  Clark,  Oakland, 
Calif.  (1,816,315.) 

Propeller.  Thomas  A.  Dicks,  Pittsburgh, 
Pa.,  assignor  to  Pittsburgh  Screw  &  Bolt 
Corporation,  same  place.  (1,816,317.) 

Aeroplane  engine.  Louis  R.  Spencer, 
West  Hartford,  Conn.,  assignor  to  Spencer 
Aircraft  Motors,  Inc.,  Hartford,  Conn. 
(1,816,406.) 

Flying  machine.  Juan  de  J.  Santo,  New 
York,  N.  Y.  (1,816,616.) 

Airplane  construction.  William  H.  Nelsch,e 
St.  Louis,  Mo.  (1,816,653.) 

Wing  spar  for  aeroplanes.  Ralph  W.  Hil- 
ton, Wichita,  Kans.  (1,816,678.) 

Aeroplane  control.  Charles  McCarroll, 
Kinsport,  Tcnn.  (1,816,688.) 

Means  for  vertically  raising  and  lowering 
aeroplanes.  William  Waddell,  Los  Angeles, 
Calif.,  assignor  to  Dragon  Fly  Aero  Cor- 
poration, Ltd.  (1,816,707.) 

Airplane  propeller.  Harvey  H.  Hardin, 
Maitland,  Mo.  (1,816,730.) 

Kite  parachute.  Milford  Ater,  Chillicothe, 
Ohio.  (1,816,814.) 

Airplane.    Sonia  F.  Few,  Niagara  Falls, 


N.  Y.  (1,816,898.) 

Parachute.  James  L.  Brown,  jr.,  Lan- 
caster, Pa.,  assignor  to  Follmer,  Clogg  & 
Co.  (1,816,927.) 

Engine  starting  device  for  aeroplanes. 
Charles  B.  Kirkham,  Garden  City,  N.  Y., 
assignor  to  Eclipse  Machine  Co.,  Elmira 
Heights,  N.  Y.  (1,816,976.) 

Parachute.  Francis  H.  Pickard,  Board- 
man,  Oregon.  (1,816,986.) 

Aeroplane.  Robert  E.  King,  Granite 
City,  111.  (1,817,007.) 

Aeroplane.  Robert  E.  Krug,  Granite  City, 
111.  (1,817,008.) 

Airplane  pontoon.  Walter  H.  Wallraff, 
St.  Paul,  Minn.  (1,817,047.) 

Aircraft  control.  Charles  E.  Glessner, 
Portland,  Oreg.  (1,817,074.) 

Aeroplane  construction.  John  C.  Mc- 
Fadyen,  Lakeport,  Calif.  (1,917,089.) 

Night  aerial  advertising  sign  or  the  like 
and  fastening  means  therefor.  Roland 
Rohlfs,  Forest  Hills,  N.  Y.  (1,817,268.) 

Night  aerial  advertising  sign.  Roland 
Rohlfs,  Forest  Hills,  N.  Y.  (1,817,269.) 

Airship.  Johann  Schutte,  Berlin-Lichter- 
felde-Ost,  Germany.  (1,817,274.) 

Wing  for  aeroplanes.  Alexander  Solden- 
hoff,  Zurich,  Switzerland.  (1,817,275.) 

Auto  vent  wing  for  aeroplanes.  George 
W.  Williams,  jr.,  Temple,  Tex.  (1,817,281.) 

Aerial  flare.  Robert  J.  Anderson,  Whit- 
man, Mass.,  assignor  to  National  Fireworks, 
Inc.,  West  Hanover,  Mass.  (1,817,503.) 

Propeller  for  aircraft.  Thomas  F.  Ham- 
ilton, Milwaukee,  Wis.,  assignor  to  Hamil- 
ton Standard  Propeller  Corporation,  West 
Homestead,  Pa.  (1,817,556.) 

Airplane  and  method  of  control.  Rudolph 
H.  Schroeder,  Glencoe,  111.  (1,817,.651.) 

Aircraft  sheet-metal  seam.  Herbert  V. 
Chaden,  Detroit,  Mich.,  assignor  to  General 
Aviation  Corporation,  New  York,  N.  Y. 
(1,817,653.) 

Lighting  plant  for  airport  landing  places. 
Vaclav  Kolar,  Modrany,  Czechoslovakia. 
(1.817,827.) 

Aerofoil  for  aeroships.  Samuel  E.  Hitt, 
Elyria,  Ohio.  (1,817,920.) 

Propelling  device  for  aircraft  and  the 
like.  William  Stelzer,  Chicago,  111.,  assignor 
to  American  Propeller  Co.,  Baltimore,  Md. 
(1,817,952.) 

Aeroplane  wing.  William  Wait,  jr.,  Gar- 
den City,  N.  Y.,  assignor  to  Curtiss  Aero- 
plane &  Motor  Co.  (1,817,956.) 

Aerofoil  operating  mechanism.  Howard 
R.  Moles,  Garden  City,  N.  Y.,  assignor  to 
Curtiss  Aeroplane  &  Motor  Co.  (1,818,000) 

Controlling  device  for  aircraft.  Louis 
Constantin,  Paris,  France.  (1,818,044.) 

Aeroplane.  Frederic  F.  Kookogey,  New 
York,  N.  Y.  (1,818,067.) 

Automatic  pilot.  Elmer  A.  Sperry,  Brook- 
lyn, N.  Y.,  assignor  to  Sperry  Gyroscope 
Co.,  same  place.  (1,818,103.) 

Means  for  controlling  dirigible  aircraft. 
Elmer  A.  Sperry,  Brooklyn,  N.  Y.,  assignor 
to  Sperry  Gyroscope  Co.,  same  place.  (1,- 
818,104.) 

Aeroplane.  Harry  Cordy,  Los  Angeles, 
Calif.  (1,818,116.) 
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Apparatus  for  and  method  of  launching, 
landing,  and  mooring  dirigibles.  Levi  S. 
Howland,  Oakland,  Calif.  (1,818,137.) 

Dirigible  coupling  means.  Levi  S.  Hol- 
land, Oakland,  Calif.  (1,818,138.) 

Propeller  for  helicopterous  aircraft.  Jean 
Mellander,  Brussels,  Belgium.  (1,818,238.) 

Aeroplane.  Jean  F.  de  Villard,  East  St. 
Louis,  111.  (1,818,309.) 

Airplane.  Randolph  F.  Hall,  Ithaca,  N. 
Y.  (1,818,321.) 

Airplane.  Randolph  F.  Hall,  Ithaca,  N. 
Y.  (1,818,322.) 

Landing-gear.  Lessiter  C.  Milburn, 
Wickliffe,  Ohio,  assignor  to  Glenn  L.  Mar- 
tin Co.,  Cleveland,  Ohio.  (1,818,417.) 

Metal-framed  structure  for  aeroplanes. 
Harvey  C.  Mummert,  Hammondsport,  N.  Y. 
(1,818,423.) 

Aerofoil  construction.  Lewis  G.  Young, 
Bronxville,  N.  Y.  (1,818,519.) 

Aerofoil  construction.  Lewis  G.  Young, 
Bronxville,  N.  Y.  (1,818,520.) 

Aerofoil  construction.  Lewis  G.  Young, 
Bronxville,  N.  Y.  (1,818,521.) 

Aeroplane.  William  Snee  and  Morris  Bell, 
West  Elizabeth,  Pa.  (1,818,588.) 

Airplane  flotation  system.  Harry  W. 
Adams  and  Frank  M.  Salisbury,  Dundalk, 
Md.,  assignors  to  Glenn  L.  Martin  Co.,  Bal- 
timore, Md.  (1,818,597.) 

Airship  mooring  mast  gear.  Archibald 
Hall-Brown,  Purley,  and  Edwin  W.  Jones, 
Lincoln,  England,  assignors  to  Babcock  & 
Wilcox,  Bayonne,  N.  J.  (1,818,603.) 

Radio  dynamic  control  of  gliding  bodies. 
John  H.  Hammond,  jr.,  Gloucester,  Mass. 
(1,818,708.) 

Aircraft.  Lawrence  J.  McCarthy,  Og- 
densburg,  N.  Y.  (1,818,809.) 

Air  mail  catcher  and  refilling  device. 
Henry  Zimmerman,  St.  Louis,  Mo.  (1,818,- 
834.) 


FABRIC  FASTENERS 

A DEVICE  for  attaching  fabric  to  air- 
foils by  means  of  duralumin  or 
stainless  steel  clasps,  particularly  for  fast- 
ening or  clamping  the  covering  fabric  to 
the  metal  ribs  of  airplane  wings,  has  been 
invented  by  Michael  N.  MatveyefT.  The 
apparatus  was  recently  tested  in  the 
laboratory  of  the  Sikorsky  Aviation  Cor- 
poration, Bridgeport,  Conn. 

In  ordinary  practice  the  fabric  is  at- 
tached by  tying  it  with  cords  which  are 
drawn  through  the  wing  by  means  of 
long  needles.  The  mechanism  devised  by 
Mr.  Matveyeff  for  replacing  this  method 
consists  of  an  operating  handle  and  a 
magazine  for  clasps.  The  machine  is 
held  and  slid  along  the  fabric  directly 
Dver  the  cap  strip  with  one  hand  while 
being  operated  by  the  other  hand.  A 
guide  groove  assures  alignment  and  a 
spacing  guide  makes  accurately  spaced 
fastenings  positive.  A  clasp  which 
stradles  the  cap  strip  is  sent  through  the 
fabric  and  locked  around  the  cap  strip, 
leaving  a  smooth  surface  on  top  and  a 
hole  in  the  fabric  smaller  than  the  aver- 
age hole  left  in  twine-sewn  fabric.  A 
safety  catch  is  provided. 
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DAWN  °pSd  ENGINE 


TESTS  of  a  five-cylinder  radial,  four- 
cycle, air-cooled  aircraft  engine  of 
the  opposed  piston  type  have  been 
conducted  by  the  Dawn  Motors,  Ltd.,  of 
Los  Angeles,  Calif.  This  engine,  which  was 
constructed  as  an  experimental  model,  after 
700  hours  on  the  test  stand,  developed  no 
trouble  except  oil  leaks  due  to  blow  holes 
in  the  castings.  During  the  initial  tests 
aviation  gasoline  poured  directly  in  front  of 
the  exhaust  manifold  and  onto  strips  of  wing 
fabric  failed  to  ignite  while  the  engine  was 
running  at  high    speed,  according  to  the 


report  made  by  the  Dawn  company. 

Present  plans  include  the  construction  of 
a  seven-cylinder,  four-cycle,  radial  aircraft 
powerplant  of  the  opposed  piston  type  sim- 
ilar to  the  five-cylinder  engine  with  which 
the  experiments  have  been  conducted.  This 
engine,  which  the  company  plans  to  produce 
on  a  commercial  scale,  will  have  a  six-inch 
bore,  a  3.75-inch  crankshaft  stroke,  a  piston 
displacement  of  1484.38  cubic  inches,  a 
weight  in  excess  of  300  pounds,  and  a  horse- 
power approximating  300. 

The    Dawn    engine    has    two  opposing 


pistons  in  each  cylinder,  the  outer  pistons 
serving  as  a  moving  cylinder  head.  There 
are  no  cylinder  heads,  the  cylinders  being 
open  at  both  ends.  The  movement  of  any 
piston  in  the  cylinders  automatically  moves 
the  opposing  piston  in  the  opposite  direc- 
tion, resulting  in  the  reduction  of  tendency 
toward  roughness. 

There  is  little  inclination  of  the  engine 
to  rotate  in  the  direction  opposite  to  the 
crankshaft,  the  same  amount  of  thrust  be- 
ing applied  on  the  opposite  sides  of  the 
crankshaft  at  the  same  time  and  from  one 
positioned  point,  which  is  the  cylinder.  This 
results  in  a  push  and  pull  in  the  crank 
throws  which  tend  to  twist  the  shaft  and 
the  propeller. 

All  the  energy  of  the  expanding  gases 
is  directly  applied  to  the  motion  of  the 
pistons  which  act  as  two  moving  walls  asd 
twist  the  crankshaft,  no  part  of  the  energy 
being  lost  in  the  thrust  against  the  main 
bearings  or  in  the  effort  to  blow  off  the 
cylinder.  The  Dawn  engine  is  designed  to 
overcome  the  factors  which  produce  vibra- 
tion, and  a  saving  of  about  eighteen  per 
cent  in  fuel  for  power  is  developed.  Ex- 
panding rapidly  in  both  directions,  the  ex- 
ploding gas  burns  itself  out  with  the  valves 
closed  during  the  power  stroke. 

The  two  pistons  push  and  pull  the  crank- 
shaft at  the  same  time,  giving  balanced  in- 
ertia of  all  motion  and  eliminating  the  need 
for  counterbalancing  the  crankshaft.  All 
valves  are  of  the  poppet  type  and  are  in- 
terchangeable. The  compression  ratio  may 
be  changed  by  adjusting  the  distances  be- 
tween the  piston.  The  engine  has  a  solid 
one-piece  forged  crankshaft  and  is  provided 
with  a  new  type  of  connecting  rod  as- 
sembly. This  engine  has  driven  a  Paragon 
club  propeller  eight  feet  six  inches  in 
diameter  at  1,000  r.p.m.  continuously  for 
seven  hours  on  ten  gallons  of  aviation  gaso- 
line. 

Specifications 

Bore   4.125  inches 

Stroke  3.750  inches 

Piston  displacement  501.15  cubic  inches 

Horsepower  at  1,300  r.p.m  90 

Horsepower  at  1,450  r.p.m  110 


METAL  WING  RIBS 

TpHE  Edward  G.  Budd  Manufacturing 
Company  of  Philadelphia  and  Detroit,  is 
now  in  production  on  light  sheet  metal  ribs 
for  airplane  wings.  These  ribs  are  made 
of  stainless  steel,  electrically  welded  in  ac- 
cordance with  the  Budd  company's  design. 
This  type  of  construction  has  been  approved 
by  the  Department  of  Commerce. 

Its  characteristics  are  light  weight, 
strength,  durability  and  freedom  from  fa- 
tigue and  deterioration.  The  ribs  are  de- 
signed in  such  a  way  as  to  be  suitable  for 
quantity  production. 

The  Budd  company  was  the  originator 
of  all-steel  construction  in  automobile 
bodies  and  has,  during  the  past  sixteen 
years,  built  over  6,000,000  bodies  of  this 
type  for  manufacturers  of  popular  cars.  The 
company  is  closely  associated  with  the 
Budd  Wheel  Company. 


Front  view  and  longitudinal  section  of  the  90-110  horsepower  Dawn  aircraft  engine 
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Aero  Diges 


JOINING  THE  CATERPILLARS 

Brief  Accounts  of  Emergency  Jumps  which  Won  Membership  in  This  Unique  Organization 


T?  OUR  more  names  were  added  to  the 
"  Caterpillar  Club  roster  during  the 
National  Air  Races  of  1931,  in  which 
stunts  and  speed  races  put  heavy  strains 
on  planes  and  pilots. 


\y  ALTER  J.  HUNTER,  one  of  the 
y  '  Hunter  brothers  of  endurance  flight 
fame,  was  testing  his  racing  plane  at  the 
Cleveland  Airport  on  September  6  when 
it  caught  fire  and  forced  him  to  take  to 
his  parachute  for  safety. 

The  pilot  had  flown  in  from  Terre 
Haute,  Indiana,  and  had  made  some  ad- 
justments on  his  racer.  He  took  it  up 
for  final  adjustments  before  entering  the 
Thompson  Trophy  race  and  was  giving 
it  a  try-out  in  the  early  morning  in  front 
of  the  empty  grand  stands.  He  had  been 
around  the  course  and  was  turning  a 
pylon  when  one  fuel  tank  ran  dry.  He 
turned  on  a  second  tank  and  then,  when 
the  motor  did  not  respond,  a  third  one. 

Suddenly  a  sheet  of  flame  swept  up 
through  the  cockpit,  burning  Hunter's 
hands  so  that  he  was  forced  to  remove 
them  from  the  control  stick.  The  fire 
burned  his  neck  and  face  where  he  was 
not  protected  by  the  flying  suit.  It  was 
impossible  to  control  the  plane;  it  was 
traveling  at  200  miles  an  hour  and  had 
an  altitude  of  only  150  feet.  So  Hunter 
pushed  himself  from  the  cockpit  and 
took  to  his  parachute. 

It  opened  beautifully,  Hunter  said.  The 
wind  blew  out  the  flames  on  his  clothes 
and  he  landed  safely  about  thirty  feet 
from  his  plane. 

On  September  1,  Lieut.  Thayer  S. 
Olds  of  the  First  Pursuit  Group,  Army 
Air  Corps,  jumped  when  his  plane  be- 
came unmanageable  over  Bay  Village. 

He  had  taken  off  from  the  Cleveland 
Airport  to  join  a  group  of  Army  fliers 
at  a  nearby  port.  He  was  flying  an  old 
plane  which  had  been  used  for  testing 
various  equipment  and  which  had  been 
pressed  into  service  because  of  the  short- 
age of  planes.  It  is  believed  the  frequent 
drilling  of  holes  for  fittings  had  weakened 
the  structure  of  the  plane.  Over  the  lake 
one  of  the  motor  mountings  became 
loosened.  The  pilot  throttled  down  but 
the  motor  continued  to  shake  loose. 
Finally  he  was  forced  to  bail  out.  He 
landed  in  the  lake  near  the  shore  and 
waded  out  unhurt. 


T  IEUTENANTS  L.  H.  Sanderson 
and  W.  O.  Brice,  marine  pilots,  joined 
the  ranks  of  those  who  have  saved  their 
lives  by  parachute  when  their  planes  col- 
lided in  an  exhibition  flight  over  the 
Cleveland  Airport.  A  grand  stand  crowd 
of  approximately  30,000  witnessed  the 
accident  and  the  safe  landing  of  the 
pilots. 

The  two  fliers  were  a  part  of  a  group 
of  nine  marine  planes  which  had  gone 
through  intricate  maneuvers  to  demon- 
strate fighting  tactics  to  the  visitors  at 
the  Races.  Sanderson  was  leading  the 
flight  and  Brice  was  second  in  command. 
Near  the  end  of  the  flight  the  marines 


Official  U.  S.  Air  Corps  photo 
Lieuts.  Sanderson  (left)  and  Brice  (right) 
receiving  Caterpillar  pins  from  Secretary 
Ingalls  of  the  Navy 


had  started  a  snake  dance,  a  difficult  per- 
formance in  which  each  plane  copies  the 
tactics  of  the  leader.  In  a  "squirrel  cage" 
turn  the  two  planes  collided.  The  stands 
saw  a  wing  flutter  off  and  the  planes 
start  their  plunge  to  the  ground.  In  a 
few  seconds  both  planes  sprouted  para- 
chutes and  the  pilots  descended  safely. 

The  demonstration  was  being  broad- 
cast and  the  announcer  calmly  explained 
to  the  crowd  what  was  taking  place. 
Later  in  the  week,  the  pilots  participated 
again  in  the  same  stunt  maneuver  in 
which  they  had  crashed. 

^^^^ 

Parachute  Rules  Revised 
TPHE  requirements  to  be  complied  with 
*  by  manufacturers  of  parachutes  in 
order  that  their  products  may  be  ap- 
proved by  the  Department  of  Commerce 
and  the  regulations  governing  the  licens- 
ing of  parachute  riggers  are  contained 
in  a  newly  revised  bulletin,  which  has 
just  been  published  by  the  Aeronautics 
Branch.    The  bulletin  is  designated  as 


Aeronautics  Bulletin  No.  7-D,  "Para- 
chute Supplement  of  Air  Commerce 
Regulations." 

In  the  revised  bulletin,  several  addi- 
tions to  the  specification  and  material 
strength  requirements  for  approved  type 
parachutes  have  been  made.  It  is  speci- 
fied that  fabric  shall  be  free  from  gums, 
starches  and  foreign  substances,  and  from 
imperfections  that  will  lessen  durability. 
Suspension  lines  are  to  consist  of  con- 
tinuous cords,  without  splices  or  knots 
between  connector  links,  and  before  being 
attached,  the  suspension  lines  are  to  be 
tested  under  40  pounds  tension.  Machine 
sewing  is  to  be  done  with  a  shuttle  or 
plain  stitch  and  zigzag  sewing  with  a 
two-stitch  zigzag  sewing  machine.  The 
rip  cord  is  to  be  designed  to  withstand 
a  load  of  300  pounds. 

Two  other  amendments  make  clear  the 
circumstances  under  which  separate  ap- 
proved type  certificates  are  necessary  for 
slightly  different  models  manufactured 
by  one  firm,  or  for  a  modified  design 
of  an  approved  type  parachute.  In  either 
case,  a  difference  such  as  the  size  or 
shape  of  the  canopy,  type  fabric  of  the 
canopy,  or  type  of  harness  will  be  con- 
sidered sufficient  to  warrant  issuance  of 
separate  approved  type  certificates. 

In  general,  the  procedures,  respectively, 
for  obtaining  approved  type  certificates 
for  parachutes  and  for  obtaining  para- 
chute riggers'  licenses,  are  the  same  as 
heretofore.  In  order  to  be  eligible  for 
a  Department  of  Commerce  approved 
type  certificate,  as  outlined  in  the  bul- 
letin, a  parachute  must  either  have  been 
approved  previously  by  the  army  or  navy, 
or  it  must  undergo  tests  by  the  Aero- 
nautics Branch  designed  to  ascertain  its 
strength  and  dependability.  These  tests 
include  examination  as  to  the  strength  of 
the  material,  the  connection  of  suspension 
lines,  and  the  construction  of  the  harness. 

When  these  requirements  are  complied 
with  satisfactorily,  the  parachute  is 
dropped  from  altitudes  varying  from  500 
feet  to  2,500  feet,  first  with  a  170-pound 
dummy,  and  then  with  a  600-pound  lead 
weight,  and  finally  is  tested  under  work- 
ing conditions  in  a  drop  with  a  170- 
pound  man.  The  descent  of  the  para- 
chute is  timed  from  the  time  of  its  open- 
ing until  the  ground  is  reached.  Thei 
rate  of  descent,  which  shall  not  exceed 
twenty-one  feet  per  second,  is  judged  by 
the  dropping  of  a  170-pound  dummy  man. 

Applicants  for  a  parachute  rigger's 
license  are  examined  on  the  Air  Com- 
merce Regulations  and  must  show  suffi- 
cient knowledge  of  parachutes  to  inspect, 
maintain,  repair  and  pack  them  properly. 
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Henley  Aviation  Books 
are  used  for  instruction 
purposes  in  more  than 
200  schools  and  colleges 


Aviation  Training  For  All 

INSTRUCTION  BY  EXPERTS  AT  LOW  COST 


Airplane  and  Engine  Books 

By  Major  V.  W.  Page,  Air  Corps,  U.  S.  R. 

MODERN  AIRCRAFT 

•t*y"vNE  THOUSAND  DOLLARS  worth  of  aeronautical  Information  for  the 
B  I  1  sum  of  five  dollars."  eaya  Thomas  L.  Hill,  Pres.  Am.  Society  for 
V/  of  Aviation,  Inc.,  of  this  comprehensive  treatise  that  covers  all 
aeronautics.  Written  by  an  Internationally  known  automotive  engineering 
It  answers  every  question  about  the  design,  construction,  operation  and  main: 
all  types  of  American  and  foreign  airships. 
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itructlon,   engine  types,  propellers,  airplane   equilibrium  and  control,  official 
Price— $2.00. 

Tamblen  Tenemos  "Everybody's  Aviation  Guide"  Traducldo  al  Aspanol  Bajo  El 
de  "La  Aviaclon  Al  Alcance  de  Todos."    Price— $3.00. 

A  B  C  OF  AVIATION 


Paper  bound.  Price— $  I 
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The  Standard  Reference  Work  On  Power  Plants 

MODERN  AVIATION  ENGINES 
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AVIATION  ENGINE  EXAMINER 


EVERYTHING  you 


want  to  know  about  Aviation  Engines  simply  explained 

form'  A  comprehensive  set  of  lessons  In  book  form- 
Major  Pagfi,  one  of  a' 


Prepared  by  Major  Page\  one  of  aviation's  leading  authorities.  Just  the 
book  you  need  to  qualify  as  aircraft  engine  mechanic.  Indispensable  to  pilots,  students, 
etc  Easy  to  understand,  concise,  practical.  Coven  all  leading  types  of  Aviation 
Engines  elementary  Thermo-Dynamlcs,  Engine  Tests,  Engine  Parts.  Air  and  Water- 
Cooled  Cylinders  and  ValveB.  Pistons.  Crankshafts,  etc..  Lubrication  Systems,  Fuels 
and  Carburetion,  Ignition,  Bnglne  Instruments,  Engine  Installation  and  Inspection. 
Practical  Trouble  Shooting.  Overhauling  and  Repair.  400  pages,  250  illustrations. 
Bound  In  cloth,  $3.00. 
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AERIAL  NAVIGATION  AND 
METEOROLOGY 

By  Capt.  Lewis  A.  Yancey,  Master  Mariner  (Unlimited) 
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the  knowledge  that 
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MODERN  DIESEL  ENGINE 
PRACTICE 

Theory — Practical  Applications — Operation — Upkeep  and  Repair 

By  ORVILLE  ADAMS,  Consulting  Diesel  Engineer 
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I  pageB,  400  Illustrations,  $6.00. 
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THE  AIR  SERVICES 


AIR  CORPS  BUYS  NEW 
EQUIPMENT 

T"*  HE  War  Department  recently  an- 
nounced  the  award  of  contracts  total- 
ing $2,571,757  for  the  purchase  of  seventy- 
one  planes  from  four  aircraft  manufacturers 
and  ninety-two  aircraft  powerplants  from 
an  aircraft  engine  company. 

The  Boeine  Airplane  Company  of  Seat- 
tle, Wash.,  was  awarded  a  contract  for  the 
construction  of  seven  new  type  low-wing, 
all-metal,  bi-motored  Air  Corps  bombing 
planes  valued  at  a  total  of  $696,324.  This 
new  bomber,  developed  recently  by  the  Boe- 
ing plant,  is  reported  to  be  faster  than  any 
present-day  plane  of  its  class.  The  plane 
is  streamlined  and  is  equipped  with  retract- 
able landing  gear.  The  first  of  these  planes 
constructed  by  the  company  has  been  dem- 
onstrated to  the  Air  Corps.  It  is  powered 
with  two  P.  &  W.  Hornet  engines  mounted 
on  the  wings.  Previous  to  this  Air  Corps 
contract,  the  Boeing  company  was  awarded 
a  contract  from  the  Navy  Department  for 
forty-five  Wasp-powered  F4B-3  fighters, 
which  were  in  addition  to  thirty  ships  of 
the  same  type  previously  bought  by  the 
navy.  This  forty-five  plane  order,  includ- 
ing spare  parts,  is  valued  at  $527,810.70. 
The  navy  fighters,  designed  for  aircraft  car- 
rier duty,  are  single-place  ships  with  fuse- 
lages of  all-metal  monocoque  construction. 

Among  the  aircraft  manufacturers  award- 
ed contracts  by  the  War  Department  in  the 
recent  $2,571,757  order  is  the  Curtiss  Aero- 
plane and  Motor  Company,  Inc.,  Buffalo, 
N.  Y.  A  total  of  $704,629  was  involved  in 
the  purchase  of  forty-six  P-6E  pursuit 
ships.  This  plane  will  be  powered  with  the 
Curtiss  type  V-1570-C  700-horsepower  en- 
gine. 

Four  transport  planes  were  purchased 
from  the  American  Airplane  and  Engine 
Corporation,  Farmingdale,  N.  Y.,  at  a  to- 
tal cost  of  $85,480.  It  is  reported  that  this 
plane  will  be  equipped  with  a  Wright  Cy- 
clone engine. 

Six  observation  planes  and  eight  am- 
phibions  were  contracted  for  with  the  Doug- 
las Aircraft  Company,  Inc.,  Santa  Montica, 
Calif.,  at  a  total  cost  of  $358,784.  The  ob- 


servation planes,  of  the  high-wing  mono- 
plane type,  involved  a  total  cost  of  $159,653. 
The  Douglas  amphibions  were  ordered  at 
a  total  cost  of  $199,131.  Each  of  the  ob- 
servation planes  will  be  equipped  with  a 
Curtiss  G1-V1570-C  engine  and  the  am- 
phibions will  each  be  powered  with  two 
Wright  J-6  aircraft  powerplants. 

Under  the  terms  of  the  contracts  award- 
ed by  the  War  Department,  the  Wright 
Aeronautical  Corporation  will  construct 
ninety-two  type  V-1570-C  engines  for  in- 
stallation in  the  forty-six  pursuit  ships  con- 
tracted for  with  the  Curtiss  Aeroplane  and 
Motor  Company.  The  extra  engines  will  be 
used  as  spares  for  these  ships. 

The  Boeing  company  recently  reported 
that  the  production  of  P-12E  pursuit  planes 
for  the  Army  Air  Corps  is  progressing  sat- 
isfactorily. The  company  has  an  order  from 
the  War  Department  for  a  total  of  135 
Wasp-powered  single-seaters  of  this  type. 
The  first  planes  on  the  contract  have  been 
completed  and  delivered  to  the  Air  Corps. 


Major  Royce  Receives  Mackay  Medal 

MAJOR  RALPH  ROYCE  was  present- 
ed with  the  Mackay  Medal  by  F.  Trubee 
Davison,  Assistant  Secretary  of  War  for 
Aeronautics,  in  ceremonies  held  September 
17  at  Washington,  D.  C.  The  medal  was 
awarded  for  the  most  meritorious  flight 
made  by  an  Army  Air  Corps  officer  in  1930. 
The  prize-winning  achievement  was  a  cross- 
country mid-winter  flight  by  the  First  Pur- 
suit Group  from  Selfridge  Field,  Mich.,  to 
Spokane,  Wash.,  and  return. 

Major  Royce's  name  will  be  inscribed  on 
the  Mackay  Trophy,  a  silver  cup  offered  in 
1912  by  Clarence  Mackay. 


Navy  Reserves  Air  Space 

THE  Navy  Department  has  designated  a 
naval  air-space  reservation  and  defensive  sea 
area  near  the  southern  entrance  to  Tangier 
Sound  in  Chesapeake  Bay,  where,  from  Oc- 
tober 5-20,  inclusive,  ordnance  tests  will  be 
carried  out  by  the  Department  on  the  cruiser 
Pittsburgh.  While  the  experiments  are  in 
progress,  aircraft  are  prohibited  from  op- 


erating within  a  radius  of  five  miles  and 
surface  craft  within  a  radius  of  two  miles 
of  the  center  of  the  reserved  area. 

Dummy  aerial  bombs  will  be  dropped  to 
determine  the  deck  penetration  that  may  be 
expected  from  the  latest  type  of  bombs  and 
to  test  the  design  of  bomb  cases  and  fuses. 
Static  explosive  charges,  representing  the 
explosions  to  be  expected  from  various 
types  of  bombs,  will  be  detonated  to  study 
the  destructive  effects  of  bomb  hits. 

Mobile  Mooring  Mast  Contract 

A  CONTRACT  for  the  construction  oil 
a  mobile  mooring  mast  at  the  Naval  Air 
Station,  Lakehurst,  N.  J.,  has  been  award- 
ed to  the  Wellman  Engineering  Company, 
Cleveland,  Ohio,  for  $119,000,  by  the  Bu- 
reau of  Yards  and  Docks,  Navy  Depart- 
ment. 

The  mast  is  designed  to  move  over  a  pair 
of  standard  gauge  railroad  tracks.  In  its 
construction  will  be  incorporated  the  expe- 
rience gained  through  the  use  of  a  similar 
mast  recently  delivered  to  Lakehurst,  as 
well  as  experimental  features  developed  by 
the  contractors  for  this  mast. 

The  mast  will  be  delivered  to  the  Naval 
Air  Station,  Lakehurst,  in  about  seven 
months  where  it  will  be  installed  and 
tested.  Later,  it  is  contemplated,  it  will  bel 
disassembled  and  shipped  to  Sunnyvale, 
Calif. 

Navy  Pilots  Qualify  on  Landings 

FLIGHT  OPERATIONS  for  the  pur- 
pose of  airplane  pilot  qualification  and  re- 
fresher operations  were  recently  conducted 
on  the  aircraft  carrier  Saratoga,  thirty- 
three  pilots  being  qualified  within  a  periods 
of  three  days  without  injuries  to  personnel, 
according  to  a  recent  announcement  of  the 
Bureau  of  Aeronautics,  Navy  Department. 
Twenty-three  pilots  qualified  in  original 
carrier  landings  and  ten  in  refresher  car- 
rier landings.  A  total  of  127  landings  was 
accomplished. 

In  flight  operations  held  recently  on  the 
aircraft  carrier  Lexington,  forty-seven  air- 
plane pilots  qualified  in  carrier  landings  on| 
a  single  day,  a  total  of  195  landings  being  | 
made. 


Two  of  the  Air  Corps  Squa 


rons  which  participated  in  the  National  Air  Races;  (left)  "Black"  Squadron,  1 
manding  and  (right)  "Red"  Squadron,  Lieut.  Harry  A.  Johnson  commanding 


r  Corps  photos  by  J.  L.  AtbrighA 
ieut.  John  S.  Griffith  com-  \ 


(This  notice  originally  appeared  in 
the  June  1931  issue  of  Aero  Digest 
to  which  there  was  a  warm  and 
widespread  response  from  wartime 
aviators,  from  all  parts  of  the 
world. 

It  is  published  again,  solely  to 
bring  it  to  the  attention  of  those 
"pilotes,"  their  families  and  friends, 
who  did  not  see  the  earlier  an- 
nouncement, so  that  they  may  have 
an  opportunity  to  join  this  move- 
ment to  commemorate  and  mark 
the  birthplace  of  American  wartime 
aviation  in  France.) 


TO  ISSOUDUN  ALUMNI 
THROUGHOUT  THE  WORLD 

THIS  appeal  is  a  sort  of  rite  in  memory  of  our  exalted  dead  who  confided 
their  last  dream  to  France  at  old  Issoudun  in  1917-1918  and  1919.  Then  the 
cemetery  and  the  monument  beside  it  (erected  by  the  French  on  ground 
given  by  a  French  family,  but  paid  for  by  funds  from  the  Plane  News, 
officers  and  enlisted  personnel  at  the  3rd  A.  I.  C.)  were  only  a  kilometer  from  us. 
Today  they  are  thousands  of  miles  away.  Our  Buddies  who  wrote  "finis"  on  the 
last  page  of  their  young  lives,  and  wrote  it  in  their  blood,  are  not  forgotten  tonight 
nor  were  they  neglected  then. 

Twelve  years  have  fallen  in  on  the  Issoudun-Vatan  road  from  then  to  now. 
More  years,  with  their  formations  of  days,  will  fall  in  as  time  flies  by.  They  will 
carry  us  further  from  Issoudun.  But  may  the  assembling  years,  with  their  flight 
of  days  carry  us  not  an  inch  from  the  memory  of  our  dead  Alumni. 

The  twelve  years  have  been  severe  on  the  monument.  It's  a  patched  monu- 
ment now  split  by  frost"  writes  Jack  Niles,  and  Major  Bob  Walsh  tells  us  of  its 
neglected  condition.  They  both  agree  that  the  French  estimate  that  about  five 
hundred  dollars  can  restore  it. 

Already  we  have  been  asked:  "How  much  do  you  need?"  We  appreciate  that 
spirit,  but  we  would  not  be  true  to  ourselves  if  we  failed  to  remember  that  that 
monument  was  erected  by  voluntary  contributions  from  the  Alumni  of  Issoudun 
and  it's  our  heart's  desire  to  restore  and  care  for  it  from  voluntary  funds  now. 

And  so  we  renew  liaison  with  all  the  Alumni  of  Issoudun  by  this  appeal.  We 
ask  each  member  of  the  Alumni  in  different  parts  of  the  world  to  write  a  letter 
and  enclose  a  check  for  two  dollars  to  Aviators'  Post  No.  743.  These  two  dollars 
will  report  at  headquarters  for  you.  They  will  show  you  are  present  and  accounted 
for.  They  will  show  you  are  not  missing  from  roll  call. 

Colonel  Harold  Hartney 
Major  Walter  Kilner 
Arthur  Butler 
Frank  A.  Tichenor 
Father  John  Sullivan 

Issoudun  Monument  Committee 
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Women's  Air  Association  Sponsors  Gar- 
den Benefit  for  Convalescents  at 
Selfridge  Field  Hospital 

MEMBERS  of  the  Women's  Aeronauti- 
cal Association  of  Detroit,  Mich.,  sponsored 
a  garden  party  on  the  afternoon  of  August 
25  to  raise  funds  with  which  to  buy  com- 
forts for  the  convalescent  patients  at  the 
new  field  hospital  at  Selfridge  Field,  Mich. 
The  affair  was  held  at  the  home  of  Mrs. 
Bruce  Wark  on  Fairway  Drive,  facing  the 
fairway  of  the  Detroit  Golf  Club,  over  which 
members  of  the  First  Pursuit  Group  staged 
a  series  of  aerial  maneuvers  during  the 
afternoon. 

Although  the  hospital  has  been  equipped 
with  every  needed  surgical  device,  the 
women  did  not  feel  that  sufficient  comforts 
had  been  supplied  for  officers  and  men  who 
are  recovering  from  accident  or  illness,  and 
asked  permission  of  the  Commanding  Of- 
ficer, Major  George  H.  Brett,  to  add  easy 
chairs,  drapes  and  pictures.  Not  only  was 
this  permission  given,  but  the  officers  from 
the  post  assisted  and  attended. 

The  entertainment  included  bridge  and 
a  series  of  raffles  and  auctions.  In  the  eve- 
ning a  chicken  dinner  was  served.  The  af- 
fair was  quite  successful,  several  hundred 
dollars  being  raised. 

The  Women's  Aeronautical  Association  of 
Detroit  is  composed  of  the  wives  of  other 
women  relatives  of  men  engaged  in  aviation 
activities.  This  entertainment  was  held  un- 
der the  direction  of  the  special  events  com- 
mittee, of  which  Mrs.  Ray  Cooper  is  chair- 
man. The  chairman  of  the  day  was  Mrs. 
J.  A.  Nowicki. 

Other  members  of  the  committee  are: 
Mrs.  Harry  Russell,  Mrs.  Edward  J.  Hill, 
Mrs.  Ed  Schlee,  Mrs.  Howard  Hartung, 
Mrs.  F.  R.  Anderson,  Mrs.  Floyd  Evans, 
Mrs.  George  Goin,  Mrs.  Wm.  C.  Naylor 
and  Mrs.  Sid  Erwin. 


Fly  New  Naval  Patrol  Seaplanes 

CONSTRUCTION  of  twenty  naval  pa- 
trol seaplanes  for  the  Bureau  of  Aeronau- 
tics, Navy  Department,  was  recently  com- 
pleted by  the  Glenn  Martin  Company,  Bal- 
timore, Md.  These  ships  will  be  attached 
to  the  U.  S.  S.  Wright,  aircraft  tender,  and 
will  operate  from  the  Fleet  Air  Base,  Coco 
Solo,  C.  Z. 

Following  the  delivery  of  these  ships  to 
the  Navy,  personnel  flew  them  in  groups  of 
three  or  four  from  Hampton  Roads,  Va., 
to  Coco  Solo,  via  Jacksonville  and  Key 
West,  Fla.,  and  Trujillo,  Honduras. 


Construction  at  Air  Corps  Flying  Fields 

CONSTRUCTION  work  at  a  number 
of  Air  Corps  flying  fields  has  been  author- 
ized under  a  program  of  general  develop- 
ment of  Army  establishments  throughout 
the  country,  according  to  recent  report 
issued  by  the  War  Department.  Contracts 
involving  a  total  of  $2,000,000  have  been 
awarded  for  work  at  forts,  barracks,  mili- 
tary parks  and  aviation  fields. 

Improvements  at  Air  Corps  flying  fields 
include  the  following: 

Randolph  Field,  Texas. — Irrigation  pump- 
ing equipment,  $1,606 ;  deep-well  pumps, 
$8,761;  booster  pumps,  $2,247.50;  sprinkler 


irrigation  system,  $15,400;  insect  screen 
for  windows,  $12,500;  door  screens,  $8,610; 
street  lighting,  $14,125 ;  and  street  paving, 
$178,059.72. 

Selfridge  Field,  Mich. — Water  supply 
main,  $26,000 ;  sewerage  plant  and  pumping 
station,  $15,225 ;  and  machine  shop,  assem- 
bly shop,  warehouse  and  four  hangars, 
$223,955. 

Mitchel  Field,  N.  Y.— Warehouse,  $20,- 
281. 

Middletown  Air  Depot,  Pa. — Exterior 
walls  of  warehouse,  $18,362. 


Air  Corps  Designs  Runway  Marker 

TpXPERIMENTS  with  airport  lights  de- 
*-J  signed  to  outline  runways  and  indicate 
unsafe  ground  areas,  but  which  would  not 
form  an  obstacle  to  airplanes  taxying  or 
landing  over  them,  were  recently  conducted 
by  tfie  Army  Air  Corps  at  Wright  Field, 
Dayton,  Ohio. 

Three  commercial  types  of  floodlights 
were  tested.  These  consisted  of  an  incan- 
descent lamp  placed  at  the  focal  point  of  a 
parabolic  reflector  and  housed  in  a  water- 
tight casting  fitted  with  a  heavy  glass  door. 
These  units  were  installed  with  the  lens 
level  with  the  ground.  Tests  showed  that 
the  light  distribution,  the  beam  being  ver- 
tically upward,  was  not  satisfactory.  It 
was  necessary  to  fly  fairly  high  above  the 
lights  before  they  became  apparent.  To  a 
pilot  flying  low  over-  the  field  and  approach- 
ing from  a  side  angle,  they  were  scarcely 
apparent. 

The  Air  Corps  designed  and  tested  a 
unit  called  a  runway  marker  light  which 
proved  to  be  the  most  satisfactory  yet  tried 
out  for  this  purpose.  It  consists  of  an  in- 
candescent lamp  placed  in  a  glass  cylinder 
which  is  installed  in  a  water-tight,  protec- 


tive, metal  casting.  The  cylinder  is  five! 
inches  in  diameter,  the  whole  casting  twelve 
inches  in  diameter,  and  it  extends  four 
inches  above  the  ground  level.  The  metal 
cap  which  tops  the  glass  cylinder  and  the 
elevation  of  the  cylinder  four  feet  above  the 
ground  level  cause  a  diffusion  of  the  light 
beam  sideways  across  the  level  of  the  field 
and  upwards  to  an  angle  of  forty  degrees. 
A  white  light  is  used  to  denote  runways 
and  a  red  for  ground  obstacle  marking. 


Martin  XP2M-1  Patrol  Flying  Boat 

TEST  flights  of  the  XP2M-1,  a  Martin 
trimotor  patrol  flying  boat,  were  conducted 
recently  by  the  Navy  Department  at  the 
Naval  Air  Station,  Anacostia,  D.  C.  This 
flying  boat  has  been  developed  to  be  self- 
sustaining  so  that  its  crew  may  live  on 
board  for  a  considerable  length  of  time  with 
no  outside  assistance  other  than  the  provi- 
sion of  fuel  and  food.  Three  spacious  com- 
partments are  incorporated  in  the  construc- 
tion of  this  plane  and  each  is  provided  with 
full-size  bunks,  fresh  water  and  cooking 
facilities.  The  Martin  flying  boat  is  de- 
signed for  long  cruises  over  the  ocean  and 
to  carry  a  heavy  load  of  bombs. 

It  has  been  more  than  twelve  years  since 
the  Navy  has  had  a  plane  of  greater  size, 
the  NC  type,  which  made  the  first  trans- 
Atlantic  air  crossing  in  1919.  In  speed, 
cruising  range  and  general  suitability,  the 
Martin  patrol  boat  is  reported  superior  to 
its  long-range  prototype,  the  NC  flying  boat. 


Selfridge  Field  Construction 

NEW  construction  work  is  under  way  at 
the  Air  Corps  post,  Selfridge  Field,  Mich. 
The  new  structures  include  four  new  han- 
gars, headquarters  building  and  quarters  for 
officers  and  non-commissioned  officers. 


PHOTOMETRIC  TUNNEL  AT  WRIGHT  FIELD 

By  A.  M.  Jacobs 


\  260-foot  tunnel  for  the  testing  of 
various  types  of  aircraft  lights,  in- 
cluding beacons,  floodlights,  landing 
lights  and  airdrome  marker  and  boun- 
dary lights  was  recently  set  up  in  the 
basement  of  the  main  laboratory  at 
Wright  Field,  Dayton,  Ohio.  Con- 
structed of  galvanized  sheet  metal, 
painted  black  on  the  inner  side,  this  tun- 
nel when  all  lights  are  turned  off  is 
darker  than  any  night.  At  one  end  is  a 
platform,  eight  feet  in  diameter,  upon 
which  the  light  to  be  tested  is  mounted, 
which  revolves,  and  which  may  be 
raised  or  lowered  any  amount  desired  to 
bring  the  light  beam  in  a  direct  line  with 
a  photometer,  the  instrument  used  for 
measuring  the  light  intensity.  The  pho- 
tometer is  mounted  on  a  truck  which 
moves  on  rails  and  may  be  brought  as 
close  as  four  feet  or  as  far  distant  as  250 
feet  down  the  tunnel  from  the  light. 
Black  screens,  with  center  circular  cut- 
outs decreasing  in  diameter  are  placed 
at  regular  intervals  down  the  length  of 
the  tunnel.  These  screens  are  for  the 
purpose  of  shutting  away  from  the  pho- 
tometer the  diffused  rays  of  light  and 
focusing  upon  it  the  direct  beam.  Since 


the  platform  revolves,  the  light  may  be 
tested  from  all  sides  and  it  can  be  so 
mounted  as  to  be  tilted  to  any  angle. 

The  routine  testing  of  various  kinds  of 
lights  in  use  by  the  whole  Air  Corps  is 
carried  on  in  this  tunnel.  But  routine 
testing  is  exceeded  in  amount  by  the  test- 
ing of  new  and  experimental  types  of 
lights.  Formerly  the  proper  mounting 
of  these  lights  and  the  obtaining  of  sat- 
isfactory test  data  concerning  them  was 
a  long-drawn-out  business.  In  the  pho- 
tometric two  men  can  do  the  work  in 
two  or  three  hours,  which  formerly  re- 
quired eight  to  ten  hours  to  complete. 

On  the  beacon  at  present  installed  on 
the  platform,  an  experimental  type,  four 
separate  tests  are  being  run ;  one  with 
beam  spread  vertically,  one  with  split 
beam,  one  without  lens,  and  one  with  a 
new  type  of  pressed  glass  lens.  Recently 
a  new  type  of  airplane  landing  light  was 
received  in  the  tunnel  for  testing  which, 
consuming  but  one-fifth  of  the  energy  of 
the  two-million  candlepower  beacon, 
gave  one-half  the  light  intensity.  It  is 
upon  the  report  of  these  tests  that  deci- 
sions as  to  the  adoption  of  lights  for 
standard  Air  Corps  use  largely  depend. 
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The  MARSHALL 

Flying  School 


(  INCORPORATED  AND  ESTABLISHED   1923  ) 


IMPROVED  COURSES,  LOW  RATES 


SPECIAL  10-HOUR  FLYING  COURSE 

Including  7  weeks'  mechanic's  course  and  (J**!  Cf\ 
solo  flight  if  student  is  capable   CJ)  SOv/ 

10  hours  of  flight  instruction,  including  solo 
flights  if  capable  


$120 


TRANSPORT  COURSE 

200  hours  of  dual,  check  and  solo  advanced  flight  instruc- 
tion; complete  12  weeks'  mechanic's  course  with  special 
advanced  instruction  in  meteorology,  navi- 
gation and  map  reading  


$1950 


PRIMARY  AVIATION  COURSE 

20  hours'  flight  instruction  and  7  weeks'  <t07^ 
mechanic's  course  with  solo  time  as  capable      ^Z./  %J 

DEPARTMENT  OF  COMMERCE— PRIVATE 
PILOT'S— SPORTSMAN'S  COURSE 

25  hours — necessary  dual  and  solo  flight  instruction  to  qual- 
ify for  Department  of  Commerce  Private  Q  <j  jr 
Pilot's  license,  7  weeks'  mechanic's  course.         CJ)0  13 

50-HOUR  FLYING  COURSE 

with  instruction  in  advanced  flying,  solo  as  ^ 
capable  and  complete  12  weeks'  mechanic's  t\SSO 

DEPARTMENT  OF  COMMERCE— LIMITED 
COMMERCIAL  PROFESSIONAL  COURSE 

60  hours — necessary  dual  and  solo  flight  instruction  to  qual- 
ify for  Dept.  of  Commerce  Limited  Com- 
|  mercial  Pilot's  license,  complete  12  weeks' 
mechanic's  course,  advanced  flight  instruc-  ^t/C^O 
tion  and  training   ^OOVJ 


SOLO  FLYING 

A  special  inducement  to  students  completing  courses: 

Unlimited  solo  time  on  new  production 

planes    with    air    cooled    motors,    per      ^7  50 


MECHANIC'S  COURSE 

375  hours'  scientifically  arranged  instruction,  lectures  and 
practical  work  on  modern  radial,  air  cooled  and  water 
cooled  engines  and  52  pertinent  subjects,  qualifying 
students  for  Dept.  of  Commerce  engine  mechanic's  and 
airplane  mechanic's  licenses,  upon  student 
passing    Air   Commerce    Regulations    re-  (]• /  A 

quirements   CpOvJ' 


WELDING  COURSE 

100  hours'  light  and  heavy  metals,  fabrication,  cutting, 

steel,  aluminum  and  alloys,  with  complete 

mechanic's  course,  including  electric  weld-  ^^25 


ROOM  AND  BOARD 

$6.50 

PER  WEEK  AND  UP 

INSTRUCTION  PROVIDED  OR  DEPOSIT  REFUNDED 
Practical  instruction  in  stock  control  and  aircraft  production  in  the  modern  Nicholas-Beazleg  Aircraft  factory 


FOR  FULL  PARTICULARS 
WRITE    THE  SCHOOL 


160  NORTH  ENGLISH  ST. 
MARSHALL,  MISSOURI 
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AERONAUTICAL  INDUSTRY 


Notes  of  Appreciation  from 
Air  Race  Officials  to  the 
Aeronautical  Industry 


NATIONAL  AIR  RACES, 
INC.,  the  non-profit  or- 
ganization which  sponsored 
the  1931  event  in  Cleveland, 
sincerely  appreciates  the 
splendid  cooperation  of  the 
aviation  industry  in  making  a 
success  of  the  first  of  a  series 
of  air  races  to  be  held  at  that 
city.  The  wholehearted  sup- 
port of  all  associated  with  the 
business  of  flying  was  evident 
from  the  formulation  of  the 
first  plans  until  the  final  race 
was  flown,  and  for  this  gener- 
ous assistance  we  wish  to  ex- 
tend our  sincere  thanks. 

Believing  thoroughly  in  the 
value  of  the  Races  as  an  in- 
centive to  the  production  of 
superior  aircraft  and  piloting 
skill,  it  is  our  hope  that  we 
will  be  able  to  contribute  as 
much  to  the  aeronautical  in- 
dustry as  the  industry  has 
contributed  to  the  National 
Air  Races. 

L.  W.  Greve, 
President. 


THE  1931  National  Air 
Races  truly  interpreted 
the  needs  of  the  aircraft  in- 
dustry as  expressed  by  the  in- 
dustry's executives,  engineers 
and  pilots  at  the  several  zone 
meetings  held  during  Febru- 
ary this  year.  The  many  en- 
tries in  all  events  is  proof  of 
this  fact.  There  can  be  no 
justification  for  this  annual 
air  classic  unless  it  does  en- 
courage engineering  genius 
and  pilot  skill  and  the  Race 


Committee  invites  the  con- 
structive reactions  of  the  en- 
tire industry  for  the  ensuing 
event. 

I  believe  the  participating 
and  visiting  aircraft  industry 
can  take  pride  in  the  safe 
operations  record  this  syear, 
which  I  trust  will  result  in  a 
broader  confidence  in  and  ac- 
ceptance of  aviation  by  the 
layman  public. 

Clifford  W.  Henderson, 
Managing  Director. 


IT  has  been  a  pleasure  for 
the  Contest  Committee  to 
work  with  all  contestants,  and 
we  wish  to  take  advantage 
of  this  opportunity  through 
the  courtesy  of  Aero  Digest 
to  thank  you  for  your  co- 
operation and  assistance  in 
making  our  program  the  suc- 
cess it  was. 

We  also  wish  to  thank 
every  man  who  served  on  the 
various  committees  in  connec- 
tion with  the  Contest  Depart- 
ment. The  efficiency  of  this 
department  depends  solely 
upon  the  committeemen,  and 
while  lack  of  space  does  not 
permit  me  to  mention  each 
individual's  name,  the  Air 
Race  Corporation  is  deeply 
grateful  to  all  those  men  who 
labored  throughout  the  entire 
period  of  the  Races.  We  also 
wish  to  commend  them  upon 
their  courteous  treatment  of 
the  contestants  and  visiting 
pilots. 

E.  W.  "Pop"  Cleveland, 
Contest  Chairman. 


Bleriot  to  Offer  Speed  Trophy 

LOUIS  BLERIOT,  the  first  man  to  fly 
across  the  English  Channel,  announced  re- 
cently that  he  would  donate  a  cup  bearing 
his  name  to  anyone  capable  of  maintaining 
for  half  an  hour  a  speed  of  400  miles  per 
hour.  The  speed  may  be  attained  in  the  air, 
on  the  water  or  on  the  land,  according  to  the 
conditions  of  award,  but  Mr.  Bleriot  said 
duobtlessly  the  award  will  be  won  by  means 
of  aircraft.  The  Bleriot  Cup,  which  will  be 
ready  within  two  years,  would  pass  to  other 
hands  if  the  holder's  record  is  exceeded  by 
five  per  cent  and  into  permanent  possession 
for  a  speed  of  650  miles  per  hour. 


Oil  Executives  Fly  11,985  Miles  on 
Company  Air  Tour 

TO  increase  business  through  direct  con- 
tact with  customers,  six  marketing  execu- 
tives of  the  Continental  Oil  Company  have 
completed  a  seventy-eight-day  aerial  tour  of 
11,985  miles,  crossing  thirty  states,  two 
Canadian  provinces  and  making  short  flights 
over  the  Atlantic,  the  Pacific,  the  Gulf  of 
Mexico  and  the  Great  Lakes,  according  to  a 
recent  company  report. 

Unhampered  by  the  necessity  of  adhering 
to  train  or  bus  schedules  and  aided  by  the 
speed  and  reliability  of  their  aircraft,  tour 
members  flew  hundreds  of  miles  each  day* 
regularly  and  yet  spent  the  greater  part  of 
their  time  on  the  ground  engaged  in  business 
activities.  On  one  day,  the  group  traveled 
900  air  miles  and  spent  six  and  one-half 
hours  at  work  on  the  ground. 

Adverse  weather  conditions  resulted  in 
delay  only  once.  Two  minor  adjustments 
totaling  three  hours  and  twenty  minutes  com- 
prised the  only  mechanical  delays.  The  tour 
was  made  in  the  Conoco  Ford  trimotor  cabin 
monoplane  and  a  Curtiss  Robin  cabin  plane 
both  ships  being  loaded  to  capacity  on  prac- 
tically every  flight.  On  a  comparative  cos 
and  efficiency  basis,  it  was  estimated  that 
saving  of  at  least  fifty  per  cent  was  effecte< 
by  using  aircraft  on  the  tour. 
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Clifford  W.  Henderson 


E.  W.  "Pop"  Cleveland 
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DIGEST     OF     RECENT  EVENTS 

A  Brief  Chronological  Summary  of  the  Month's  Important  Aeronautical  News 


German  Fliers 

(Portugal.)  The  German  pilots,  Willy 
tiody  and  Christian  Johanssen,  arrived  at 
Portugal  on  the  first  leg  of  a  projected 
transatlantic  flight  to  the  United  States. 
They  left  Berlin  two  days  previously. 
[(August  24) 

New  York-New  Orleans 

i  A  new  record  of  seven  hours  and  fourteen 
Iminutes  for  a  non-stop  flight  of  1,185  miles 
Ibetween  New  York  and  New  Orleans  was 
'claimed  by  James  Goodwin  Hall  and  Andre 
de  Coppet,  passenger.    (August  26) 

j  Captain  Hawks 

Seven  new  inter-city  airplane  speed 
I  records  on  short  flights  between  Atlanta, 
Ga.,  and  Newark  Airport,  N.  J.,  were  set 
by  Capt.  Frank  M.  Hawks.  For  the  803 
'miles  he  required  four  hours  and  eight 
minutes  total  flying  time  at  an  average 
speed  of  192  miles  per  hour.  The  records 
were  formerly  held  by  regular  passenger 
'and  mail  planes.    (August  26) 

Lindberghs 

(Japan.)  Colonel  and  Mrs.  Lindbergh 
landed  their  Lockheed  Sirius  monoplane 
seaplane  at  Kasumigaura  naval  base,  Tokio, 
Japan,  official  terminus  of  their  7,132-mile 
flight  from  the  United  States.  They  left 
Washington,  D.  C,  on  July  28  and  started 
on  an  air  tour  to  the  Orient  via  New  York, 
Canada,  Alaska,  Siberia  and  the  Kurile 
Islands,  where  they  made  several  forced 
landings  before  reaching  Japan.  They  did 
!  not  follow  a  fixed  schedule.    (August  26) 

J  French  Air  Maneuvers 

(France.)  Two  hundred  planes  of  the 
I  French  Air  Force  began  four  days  and 
i  nights  of  continual  maneuvers  to  test  the 
I  attack  and  defense  potentialities  of  the  air 
j  and  ground  forces  along  the  eastern  fron- 
tier.   (August  26) 

Do.  X 

The  German  flying  boat  Do.X  landed  in 
New  York  harbor,  completing  a  flight  from 

9  Lake  Constance,  Switzerland,  via  Holland, 
England,  France,  Spain,  Portugal,  Canary 
Islands,  the  West  African  coast,  South 
America  and  northward  along  the  Atlantic 

••  Coast.    (August  27). 

I  Italian  Air  Maneuvers 

I  (Italy.)  A  total  of  894  aircraft  began 
,  maneuvers  of  the  Italian  Air  Force  over  a 
I  period  of  several  days  to  test  Italy's  air 
I  defense  and  the  use  of  planes  in  mass  for- 
mations independent  of  the  navy  and  army. 
(August  28) 

National  Air  Races 

The  Eleventh  Annual  National  Air  Races 
'  were  held  at  Cleveland  Airport,  Cleveland, 
I  Ohio.    (August  29-Sept.  7) 


Germany-Chicago  Flight 

Under  the  command  of  Capt.  W.  Von 
Gronau,  the  Groenland-Wal,  twin-motored 
airplane,  completed  at  Chicago,  111.,  a 
4,000-mile  flight  from  Westernland,  Ger- 
many, via  Iceland,  Greenland,  Labrador  and 
Canada.  The  plane  successfully  weathered 
the  dangers  of  sub-Arctic  ice,  areas  of  open 
sea,  cold,  treacherous  winds  and  fog.  Cap- 
tain Von  Gronau  was  accompanied  by 
Edward  Zimmer,  co-pilot;  Fritz  Albrecht, 
radio  operator;  and  Franz  Hack,  mechanic, 
the  same  crew  on  the  Germany-New  York 
flight  made  by  Von  Gronau  in  1930  over  the 
northern  route  in  a  five-year-old  Dornier- 
Wal  flying  boat.  The  flight  was  made  to 
obtain  data  helpful  in  the  establishment  of 
air  mail  routes  via  the  sub-Arctic.  (Sept.  1) 

Coast-to-Coast  Record 

Major  James  H.  Doolittle  flew  from 
Burbank,  Calif.,  to  New  York  (Newark 
Airport)  in  eleven  hours  and  fifteen 
minutes,  setting  a  new  eastward  transconti- 
nental air  record  and  winning  the  Bendix 
Trophy  Race  of  the  National  Air  Races. 
His  average  speed  was  218.81  miles  per 
hour,  stopping  for  fuel  en  route  at  Albu- 
querque, N.  M.,  Kansas  City  and  Cleveland. 
The  former  record  of  twelve  hours,  twenty- 
five  minutes  and  three  records  was  estab- 
lished by  Capt.  Frank  M.  Hawks  on  August 
13,  1930.    (Sept.  4) 

Allen-Moyle  Start 

(Japan.)  The  American  pilots  Cecil  A. 
Allen  and  Don  Moyle  took  off  from  Sabi- 
shiro  Beach  on  a  projected  non-stop  flight 
to  Seattle,  Wash.    (Sept.  7) 

Italian  Speed 

(Italy.)  It  was  unofficially  reported  that 
Flight  Lieutenant  Bellini,  attempting  to  set 
a  world's  speed  record  for  seaplanes  in 
secret  trials  at  Lake  Garda,  completed  one 
leg  of  the  course  at  453  miles  per  hour. 
While  attempting  a  turn,  the  plane  struck 
a  bank  and  was  destroyed,  the  pilot  being 
fatally  injured.  Italian  authorities  did  not 
confirm  the  report.    (Sept.  10) 

Air  Fiesta 

The  Fiesta  of  the  Air  was  held  at  the 
Los  Angeles  Municipal  Airport,  Los  Ange- 
les, Calif.,  in  conjunction  with  La  Fiesta  de 
Los  Angeles.    (Sept.  12-13) 

Philadelphia  Meet 

Flying  eight  times  over  a  five-mile  circuit 
at  an  average  speed  of  202  miles  per  hour, 
L.  Bayles  won  the  forty-mile  free-for-all 
speed  race  at  the  American  Legion  Air 
Meet,  Philadelphia,  Pa.    (Sept.  13) 

Trans-Atlantic  Start 

(•Portugal.)  In  the  Esa,  a  Junkers  W.  33 
monoplane,  the  German  fliers,  Willy  Rody 
and  Christian  Johanssen,  and  the  Portuguese, 
Fernando  Viega,  took  off  at  Juncal  do  Sol 
near  Libson,  on  a  projected  3,700-mile  flight 
to  New  York.    They  carried  fuel  sufficient 


for  approximately  forty-eight  hours  of  fly- 
ing.   (Sept.  13) 

Schneider  Trophy  Race 

(England.)  Without  competition  from 
other  nations,  Great  Britain  won  perma- 
nent possession  of  the  Schneider  Trophy 
with  a  new  record  for  the  race  in  a  speed 
test  at  Calshot  when  Flight  Lieutenant  J. 
N.  Boothman  attained  an  average  speed  of 
340.08  miles  per  hour  over  the  triangular 
course.  The  first  two  laps,  covered  at  an 
average  speed  of  342.9  miles  per  hour,  made 
a  new  record  for  100  kilometers.  Flight 
Lieutenant  G.  H.  Stainforth  broke  the 
world's  record  on  the  three-kilometer 
straightaway  course  with  an  average  speed 
of  379  miles  per  hour.    (Sept.  13) 

Air  Corps  Gunnery 

The  highest  score  ever  made  since  the 
Air  Corps  began  annual  bombing  and  gun- 
nery practice  in  1925  at  Langley  Field,  Va., 
was  made  during  recent  practice,  the  Air 
Corps  announced.    (Sept.  14) 

Fly  Tailless  Plane 

(Germany.)  A  tailless  plane  powered 
with  a  thirty-horsepower  engine  was  test 
flown  with  successful  results  at  Berlin- 
Tempelhof  Airdrome.  The  performance 
included  acrobatics,  gliding  with  a  dead 
engine  and  a  speed  of  ninety  miles  per  hour. 
(Sept.  14) 

Mooring  Test 

For  the  first  time  an  airship  attempted  to 
moor  to  the  mast  on  top  of  the  Empire 
State  Building  in  New  York  when  a  Good- 
year blimp  dropped  a  rope  to  a  landing 
crew  on  the  tower.  The  rope  was  grasped 
by  the  crew  and  held  for  approximately  one 
minute  during  the  experiment,  after  several 
attempts  to  effect  the  mooring  in  a  forty- 
mile  wind.    (Sept.  15) 

Speed  Service 

New  extra  fare  limited  air  passenger 
transport  service  bringing  Washington, 
D.  C,  and  New  York  sixty-eight  minutes 
apart  by  air  was  inaugurated  by  the  Luding- 
ton  Line.  Two  schedules  each  way  daily 
will  be  operated.    (Sept.  16) 

Moyle  and  Allen 

Seven  days  after  they  had  been  given  up 
for  lost  on  an  attempted  non-stop  flight 
from  Japan  to  the  United  States,  Cecil 
Allen  and  Don  Moyle  were  reported  by 
three  Soviet  vessels  to  be  safe  on  an  unin- 
habited island  on  Alyutorsk  Bay,  Siberia. 
They  had  covered  a  distance  of  1,200  miles 
from  the  starting  point,  being  forced  down 
by  inclement  weather.    (Sept.  16) 

High-Altitude  Plane 

(Germany.)  Construction  was  completed 
at  Dessau  of  a  Junkers  airplane  especially 
designed  for  high-altitude  flying  into  the 
stratosphere,  according  to  reports  in  the 
German  press.  A.  Hansen,  designer,  ex- 
pects the  plane  to  attain  an  altitude  of  ten 
miles.  The  ship  was  built  jointly  by  the 
German  Scientific  Society  and  the  Experi- 
mental Institute  for  Aeronautics.  (Sept.  18) 
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Lindbergh  Flight 

(China.)  Colonel  and  Mrs.  Lindbergh, 
on  an  air  tour  of  the  Orient,  landed  at  Nan- 
king, China,  completing  an  800-mile  flight 
from  Fukuoka,  Japan,  crossing  the  Yellow 
Sea  en  route.    (Sept.  19) 

Japan-Alaska 

Moyle  and  Allen  landed  at  Nome,  Alaska, 
on  a  flight  from  St.  Paul  Island,  Bering 
Sea.  They  decided  to  abandon  an  attempted 
non-stop  flight  from  Japan  to  Seattle  after 
being  forced  down  on  a  deserted  island  for 
several  days.    (Sept.  20) 

Graf  Zeppelin 

(Brazil.)  The  Graf  Zeppelin  landed  at 
Pernambuco  on  a  transatlantic  flight  from 
Friedrichshafen,  Germany,  carrying  ten  pas- 
sengers, mail,  and  a  crew  of  forty-three,  her 
third  crossing  to  Brazil,  under  the  command 
of  Capt.  Ernst  Lehmann.  The  Zeppelin 
flew  on  a  round-trip  schedule  from  Ger- 
many and  return.  The  crossing  was  un- 
eventful and  favorable  weather  was  encoun- 
tered. This  flight  followed  a  round-trip 
journey  over  the  same  route  which  the 
Zeppelin  started  from  Germany  on  Aug- 
ust 29.    (Sept.  20) 

The  Esa 

After  floating  for  more  than  148  hours  on 
the  open  sea  in  the  Junkers  monoplane  Esa, 
Rody,  Johanssen  and  Viega  were  picked  up 
by  the  Norwegian  motorship  Belmoira  and 
were  reported  safe  on  board.  The  fliers 
were  sighted  eighty  miles  off  Newfoundland 
after  they  had  been  forced  down  on  an  at- 
tempted flight  from  Portugal  to  New  York. 
The  Esa  was  a  low-winged  all-metal  Junkers 
monoplane,  powered  with  a  single  water- 
cooled  engine.    (Sept.  21) 

Navy  Autogiro 

Lieut.  A.  M.  Pride,  U.S.N.,  successfully 
landed  an  autogiro  three  times  on  the  deck 
of  the  aircraft  carrier  Langley  and  three 
times  completed  perfect  take-offs  from  the 
vessel.  A  landing  run  of  less  than  fifteen 
feet  resulted  on  each  trial,  no  vertical 
descents  being  employed.  These  tests  were 
the  first  to  be  completed  in  the  navy's  pro- 
gram of  experimenting  with  autogiros  for 
use  with  the  fleet.  A  passenger  was  carried 
on  each  flight.  (Sept.  23) 

Akron  Tested 

The  first  trial  flight  of  the  navy  airship 
Akron  were  successfully  completed  at 
Akron,  Ohio.  A  flight  of  three  and  three- 
quarter  hours  was  made,  carrying  113  per- 
sons.   (Sept.  23) 

Air  Mail  Anniversary 

Ceremonies  commemorating  the  twentieth 
anniversary  of  the  United  States  Air  Mail 
were  held  at  Roosevelt  Field,  L.  I.  On 
September  23,  1911,  Earl  Ovington,  flying 
a  seventy-horsepower  Bleriot,  traveled  from 
Nassau  Boulevard,  New  Garden  City,  to  the 
airport,  then  located  at  Mineola,  and 
dropped  two  bags  of  mail.    (Sept.  23) 

Memphis-New  York 

Capt.  Frank  M.  Hawks  flew  from 
Memphis,  Tenn.,  to  New  York  in  four  hours 
and  fifty  minutes,  a  new  record.  (Sept.  23) 


Trade  Directory  Shows  Growth  in  Civil 
Aeronautics  During  Past  Year 

tpXPANSION  in  the  field  of  civil  aero- 
nautics  during  the  year  ended  July 
1,  1931,  is  shown  in  the  new  revised  edi- 
tion of  the  Aeronautics  Trade  Directory 
recently  published  by  the  Aeronautics 
Branch  of  the  Department  of  Commerce. 
There  is  a  total  of  2,818  listings  of  firms 
engaged  in  the  manufacture  of  aircraft 
or  accessories,  the  operation  of  aircraft 
or  in  some  business  linked  with  the  aero- 
nautics industry.  This  represents  an  in- 
crease of  more  than  200  during  the  year. 

There  was  an  increase  in  the  number 
of  airplane  manufacturers  from  117  to 
240  during  the  year,  and  aircraft  engine 
manufacturers  increased  during  this  period 
from  sixty-eight  to  eighty-five.  Glider 
manufacturers  increased  from  thirty-two 
to  thirty-five  and  lighter-than-air  craft 
manufacturers  from  eight  to  ten. 

Scheduled  air  transport  operators  in- 
creased from  forty-five  to  forty-nine. 
Flying  services  offering  taxi  flying,  sight- 
seeing and  delivery  remained  practically 
constant  in  number — 314  in  the  old  bul- 
letin as  against  315  in  the  new.  The 
number  of  schools  remained  the  same — 
385. 

As  some  firms  are  listed  two  or  more 
times,  under  different  headings,  the  fig- 
ure 2,818  does  not  represent  the  actual 
number  of  business  organizations,  but 
rather  the  total  number  of  sources  where 
the  various  products  or  types  of  service 
represented  by  the  civil  aeronautics  in- 
dutry  are  available. 


U.  S.  Ranked  First  in  Civil  Air  Strength 
and  Fourth  in  Military 

"T*HE  United  States  is  ranked  first  among 
the  leading  powers  in  the  number  of 
civil  planes  and  fourth  in  military  air 
strength  in  a  pamphlet  recently  published 
by  Carl  Byoir  and  Associates,  New  York 
City. 

In  number  of  civil  planes,  the  United 
States  is  shown  to  be  far  in  the  lead,  with 
twice  as  many  as  have  the  other  leading 
nations  combined.  There  are  10,235  civil 
planes  in  this  country,  according  to  the  re- 


port, as  compared  with  2,070  in  the  British 
Empire  and  1,320  in  France. 

To  France  is  attributed  supremacy  in  the 
number  of  military  planes,  while  the  British 
Empire  is  second  and  Italy  third.  The  fol- 
lowing table  is  cited  in  the  pamphlet  to 
show  national  strength  in  the  fighting  air- 
planes of  each  country  listed,  including  both 
active  and  reserve  planes,  but  excluding  ex- 
perimental and  obsolete  aircraft : 

Great  Britain,  1,593 ;  Dominions,  etc., 
472;  British  Empire,  2,065;  France,  4,683; 
Italy,  1,834;  Japan,  1,312;  Russia,  1,520  ;j 
United  States,  1,809. 

The  British  Empire,  Russia  and  thej 
United  States  spend  the  most  for  military 
aviation.  France  and  Russia  spend  the  most 
for  civil  aviation. 

The  pamphlet  does  not  say  how  the  fig- 
ures were  compiled,  but  declares  that  they 
were  obtained  from  "authentic  sources." 


Increase  in  Applications  for  Student 
Pilots'  Permits 

APPLICATIONS  to  the  Aeronautics 
Branch  for  student  pilots'  permits  increased 
more  than  fifty  per  cent  in  the  second  quarter 
of  1931  over  the  number  of  applications  in 
the  first  three  months  of  the  year,  according 
to  a  Department  announcement.  From 
April  1  to  June  30,  the  Aeronautics  Branch 
issued  student  permits  to  4,674  persons  as 
against  2,934  in  the  period  January  1  to 
March  31. 

Although  this  increase  may  be  accounted 
for  in  part  by  the  fact  that  flying  conditions 
are  better  in  the  spring  and  summer  months 
than  during  the  winter,  and  therefore  prompt 
more  persons  to  begin  their  flying  instruction, 
it  is  interpreted  by  the  Aeronautics  Branch 
as  an  indication  of  increasing  interest  in 
flying. 

Statistics  compiled  for  the  second  three 
months  of  1931  show  that  10,020  examina- 
tions were  conducted  during  this  period.  Of 
this  number,  3.977  were  original  examina- 
tions of  students  and  978,  reexaminations  of 
students.  In  281  cases  the  applicants  for 
student  permits  were  disqualified  for  physical 
defects.  There  also  were  106  original  ex- 
aminations for  higher  grades  of  licenses,  and 
4,959  reexaminations  for  higher  grades.  Of 
this  total,  eleven  examination  records  were 
canceled  or  filed  without  action. 


RESULTS  OF  THE  NATIONAL  BALLOON  RACE 

OFFICIAL  CHECK  of  the  logs  of  pilots  in  the  National  Balloor 


started  at  Akron,  Ohio,  July  19,  has  been 
ciation  as  follows: 


Race 

need  by  the  National  Aeronautic 


which 
Asso- 


Pilot  and  Aide 

.T.  G.  W.  Settle. 
Wilfred  Bushnell... 


Place  of  Landing 

.18    mi.  ESE  of  Buffalo,  N.  Y  

.  6  mi.  NNE.  of  E.  Aurora,  N.  Y. 
7     mi.  SW  of  Alden,  N.  Y. 


NW  of  Buffalo,  N.  Y.... 

E  of  Welland.  Ohio 

NE  of  Stevensville,  Ont. 


H.    H.  Couch. 


E  of  Custards,  Pa... 
S  of  Meadville,  Pa. 
W  of  Cochranton,  Pa. 

N  of  Ravenna.  Ohio.. 
S  of  Mantua,  Ohio 
NE  of  Keirt.  Ohio 


18  mi. 
11  ml 


Geological  Survey  from  data  given  on  the  landing 
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AHard  Heads  Curtiss-Wright  Flying 
Service — New  Policy  Announced 
"-pHOMAS  A.  MORGAN,  president  of 
*  the  Curtiss-Wright  Corporation,  recently- 
announced  the  election  of  J.  S.  Allard  as 
president  of  the  Curtiss-Wright  Flying  Ser- 
vice to  succeed  Major  E.  H.  Brainard,  re- 
signed. 

Mr.  Allard,  who  has  been  vice  president 
of  Curtiss-Wright  Export  Corporation  for 
three  years,  will  retain  his  vice  presidency. 
He  immediately  announced  a  change  in 
policy  of  the  flying  service,  which  operates 
a  chain  of  airports  throughout  the  United 
States. 

"In  the  past,  we  have  had  to  pioneer,  blazing 
the  trail  for  air  taxi,  flying  instruction  and 
many  other  kinds  of  aerial  service  and  we  are 
continuing  this  policy  as  evidenced  by  our  newly 
established  hourly  Air  Ferry  Service  connecting 
Newark  Airport,  Floyd  Bennett  Field,  Brooklyn, 
and  Glenn  H.  Curtiss  Airport,  Queens,"  Mr. 
Allard  stated.  "Today,  there  are  some  500  aerial 
service  01  ganizations.  Most  of  them  are  well- 
equipped  and  experienced  and  we  feel  this  to  be 
the  opportune  time  to  provide  these  people  with 
service  facilities  rather  than  compete  with  them  in 
business.  Of  course,  where  we  are  operating  big 
airports,  we  must  continue  to  supply  all  kinds 
of  flying  service.  But,  in  general,  our  policy  will 
be  to  concentrate  on  sales  and  service  to  private 
owners  and  operators  of  aircraft." 

Mr.  Allard  said  that  the  company  will  in 
the  future  concentrate  on  providing  service, 
fuels,  repairs,  parts,  airplanes,  engines  and 
instruments,  distributing  the  products  of  the 
Curtiss-Wright  organization  and  other  types 
of  airplanes,  parts  and  accessories. 

The  Curtiss-Wright  Flying  Service,  or- 
ganized by  Glenn  H.  Curtiss  in  1910,  oper- 
ates thirty-two  flying  service  bases  and  has 
187  dealers  in  forty-five  states,  Mr.  Allard 
stated. 


Southworth  Named  Official  Winner  of 
Detroit  Balloon  Race 

BY  A  MARGIN  of  two  miles  Tracy 
W.  Southworth  has  been  officially  de- 
clared winner  of  the  Detroit  News  Bal- 
loon Trophy  Race.  Initial  reports  from 
the  U.  S.  Geological  Survey  indicated 
that  Southworth  and  Edward  J.  Hill  both 
had  covered  217  miles  with  G.  M.  Le- 
Gallee,  Jr.,  a  close  third.  More  accurate 
determination  of  the  exact  point  of  land- 
ing favored  Southworth,  who  landed  at 
Option,  Pa.,  216.5  miles  from  Detroit. 
Hill's  landing  at  Lowell,  Ohio,  estab- 
lished his  distance  at  214.22  miles,  with 
LeGallee  finishing  at  New  Plymouth, 
Ohio,  206.25  miles.  The  start  of  the  race 
was  at  Detroit  on  July  25.  Balloons 
were  of  35,000  cubic  foot  capacity. 

Other  competing  pilots  were:  L.  P. 
Furcolow,  who  landed  at  New  Castle, 
Pa.,  170  miles;  George  Hineman,  at 
Blair,  Ont.,  160  miles;  S.  A.  U.  Rasmus- 
sen,  Fowler,  Ohio,  148  miles,  and  Roy 
Cunningham,  Hartsgrove,  Ohio,  125  miles. 


Air  Violations  Total  310  in  Second 
Quarter  of  1931 

THERE  WERE  310  violations  of  the 
Air  Commerce  Regulations  dealt  with  by 
the  Aeronautics  Branch  of  the  Depart- 
ment of  Commerce  during  the  second 
quarter  of  1931,  according  to  a  recent 
announcement  of  Gilbert  G.  Budwig, 
Director  of  Air  Regulations.  Fines  total- 
ing $600  were  assessed  and  collected,  and 
$1,025  was  collected  on  civil  penalties 


previously  assessed.  During  the  second 
quarter,  fines  were  assessed  against  sev- 
enty-nine persons.  Penalties  in  the  form 
of  forty-nine  reprimands,  103  suspensions', 
twenty-one  revocations  and  five  denials 
of  licenses  were  imposed  for  violations. 
In  fifty-three  cases,  evidence  was  pro- 
duced which  justified  dismissal. 

Violations  of  the  Air  Commerce  Reg- 
ulations dealing  with  acrobatics  led  the 
list  of  specific  offenses.  There  were  six- 
ty-five violations  of  the  acrobatics  pro- 
visions and  forty-four  of  the  low  flvi«o- 
clause  of  the  regulations. 


Meetings  of  S.  A.  E.  Held  in  Conjunction 

With  National  Air  Races 
'~pHE  Society  of  Automotive  Engineers 
held    its    Twentieth    National  Aero- 
nautic Meeting  at  the  Hotel  Statler,  Cleve- 
land, Ohio,  on  September  1,  2  and  3. 

The  meeting  was  arranged  in  conjunction 
with  the  Aeronautical  Chamber  of  Com- 
merce of  America  and  with  the  cooperation 
of  the  Cleveland  Section  of  the  S.A.E. 

Morning  sessions  were  held  at  10  o'clock 
and  evening  sessions  at  8:30.  Each  meeting 
was  devoted  to  the  consideration  of  a  single 
general  topic.  A  Dutch  Supper  was  held  on 
the  last  evening. 

TUESDAY,  SEPTEMBER  1 

Morning  Session.  Engines.  B.  G.  Leigh- 
ton,  chairman. 

"Sealed  Liquid-Cooling,"  by  J.  H.  Geisse, 
Comet  Engine  Corporation. 

"The  Turbo  Supercharger,"  by  O.  Cheno- 
weth  and  A.  L.  Berger,  United  States  Army 
Air  Corps,  Wright  Field. 

Evening  Session.  Aircraft.  William  B. 
Stout,  chairman. 

"A  Study  of  Airplane  Vibration  with 
Particular  Reference  to  Vibration  at  the 
Instrument  Board,"  by  S.  J.  Zand,  Pioneer 
Instrument  Company.  "A  Rationalization  of 
Load  Factors  for  Airplanes  in  Flight,"  by 
J.  S.  Newell,  Massachusetts  Institute  of 
Technology. 

COMING 
AERONAUTICAL 
EVENTS 

October.  International  air  mail  con- 
ference, Brussels,  Belgium. 

October  5-10.  National  Congress  of 
Colonial  Aviation  in  conjunction 
with  the  International  Colonial  Ex- 
position, Paris,  France. 

October  5-15.  Tour  of  aeronautical 
and  other  industrial  laboratories, 
auspices  National  Research  Council. 

October  7-8.  Production  Meeting  of 
the  S.  A.  E.,  Book-Cadillac  Hotel, 
Detroit,  Mich. 

October  8-11.  First  Annual  All- 
Southern  Aircraft  Pageant,  Char- 
lotte, N.  C. 

October  22-November  5.  Glider  Con- 
test, auspices  Honolulu  Chapter  of 
the  N.  A.  A.,  Honolulu,  Hawaii. 

October  27-29.  Fall  transportation 
meeting  of  S.  A.  E.,  Washington, 
D.  C. 


WEDNESDAY,  SEPTEMBER  2 
Morning  Session.   Aircraft    C.  H.  Col- 
vin,  chairman. 

"Speed,"  by  Lieut.  C.  B.  Harper,  U.S.N., 
Ret.  "Progress  of  Autogiro  Development," 
by  A.  E.  Larsen,  Autogiro  Company  of 
America.  "Progress  of  Technical  Develop- 
ment in  Europe  Looking  Toward  Increased 
Efficiency  in  Aircraft,"  by  Lieut.  Alford  J. 
Williams. 

Evening  Session.  Engines.  N.  N.  Til- 
ley,  chairman. 

"Further  Investigation  of  Fuel  Injection 
with  Spark  Ignition  in  an  Otto-Cycle  En- 
gine," by  E.  S.  Taylor  and  George  L.  Wil- 
liams, Massachusetts  Institute  of  Technology. 
"The  Development  of  an  Apparatus  for  the 
Study  of  Combustion  in  High-Speed  Diesel 
Engines,"  by  A.  M.  Rothrock,  National 
Advisory  Committee  for  Aeronautics.  "Mag- 
nesium Alloys  in  Aircraft  Engine  Construc- 
tion," by  G.  D.  Welty,  Aluminum  Company 
of  America. 

THURSDAY,  SEPTEMBER  3 

Morning  Session.  Propellers.  E.  E.  Wil- 
son, chairman. 

"Controllable  and  Automatic  Aircraft 
Propellers,"  by  D.  A.  Dickey  and  Lieut. 
O.  R.  Cook,  United  States  Army  Air  Corps, 
Wright  Field. 

"Aeronautic  Propellers,"  by  F.  W.  Cald- 
well, Hamilton  Standard  Propeller  Corpora- 
tion. 

Evening.  Dutch  Supper.  Hon.  David  S. 
Ingalls,  Assistant  Secretary  of  the  Navy  for 
Aeronautics,  toastmaster.  Speaker,  Lowell 
Thomas,  "With  Lawrence  in  Arabia." 

FEDERALLY  approved  flying  schools 
may  permit  prospective  students  to  handle 
the  controls  of  aircraft  on  demonstration 
flights,  according  to  a  recent  announcement 
of  Col.  Clarence  M.  Young,  Assistant  Sec- 
retary of  Commerce  for  Aeronautics.  No 
more  than  two  such  demonstration  flights 
shall  be  given  each  prospective  student  and 
the  aggregate  time  may  not  exceed  thirty 
minutes.  These  flights  must  be  conducted  by 
transport  pilots  holding  flying  instructors' 
ratings  and  employed  by  approved  schools. 


Return  from  Aerial  Survey  of 
Labrador 

COMMANDER  DONALD  B.  MacMIL- 
LAN  and  Pilot  Walter  Rocheville 
recently  returned  to  Rockland,  Me.,  from 
Labrador  where  they  have  been  since  July 
8,  mapping  part  of  the  coast  line  and  flying 
over  unexplored  interior.  They  used  a 
Lockheed  Vega  powered  with  a  Wasp,  Jr., 
engine.  With  the  exception  of  greasing 
rocker  arms,  adjusting  valve  clearances  and 
spark  plug  gaps  the  engine  required  no  at- 
tention during  200  hours  of  flying. 

From  headquarters  at  Anetalak  Bay,  the 
expedition  made  aerial  photographic  trips 
up  and  down  the  coast  every  clear  day.  Only 
nine  hours  of  photographic  flying  were  ac- 
complished during  the  two  months  because 
of  the  extremely  foggy  weather.  However, 
in  these  nine  hours,  from  1,500  to  2,000 
square  miles  of  coast  line  were  mapped. 
The  negatives  will  be  used  by  the  Geo- 
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graphical  Society  for  constructing  charts  of 
which  there  are  none  at  present.  The 
photographic  work  was  done  by  J.  A.  New- 
comb. 

Most  of  the  flying  was  made  over  land 
never  before  seen  by  white  men.  A  com- 
pass was  useless  because  of  the  large  de- 
posits of  magnetic  ore  in  the  mountains. 
The  farthest  north  flown  by  MacMillan 
and  Rocheville  was  at  Eclipse  Harbor,  59 
degrees  north  latitude.  On  two  occasions 
when  an  offshore  wind  sprang  up  after 
they  had  landed  at  the  head  of  a  fjord,  they 
were  forced  to  taxi  twenty  miles  out  to  open 
water  because  of  the  down  draft  coming 
off  the  high  cliffs  on  either  side. 


NORTHEAST 


A  NEW  flying  club  at  Portland,  Me.,  is 
being  formed  by  Stanford  B.  Chanler,  man- 
ager for  Curtiss- Wright,  and  Charles  N. 
Cutter,  manager  of  Boston-Maine  Airways. 
There  are  fourteen  members  enrolled.  The 
club  will  need  a  membership  of  twenty  in 
order  to  carry  out  their  plans  for  purchasing 
a  plane. 

BOSTON-MAINE  AIRWAYS  carried 
1,500  passengers  in  their  first  month  of 
operations  between  Boston,  Portland  and 
Bangor.  Eighty  per  cent  of  their  schedules 
were  completed  and  it  was  necessary  to  add 
another  plane  a  day  between  Portland  and 
Boston  where  the  heaviest  traffic  occurred. 


Stamford  Gliding  Club 

THE  Stamford  Gliding  Club,  Stamford, 
Conn.,  recently  test-hopped  its  first  ship, 
constructed  by  club  members.  The  first 
glider  club  to  be  formed  in  the  State  of 
Connecticut,  it  has  an  initial  membership 
of  fifteen  members.  The  purchase  of  a  sec- 
ond glider  will  be  made  very  shortly.  A 
ground  course  is  given  at  the  meetings,  and 
flight  instruction  is  by  the  auto-tow  method, 
under  the  direction  of  W.  C.  Garey,  J. 
Rourke  and  F.  R.  Ashley,  the  latter  for- 
merly of  the  Berkeley  Aero  Club,  and  the 
Ferron  Glider  School,  of  Berkeley,  Calif. 
Meetings  are  held  every  Wednesday  eve- 
ning in  the  Y.  M.  C.  A. 


Air  Progress  Pageant  Held 

AN  AERIAL  pageant  depicting  the 
progress  of  aviation  during  the  years  be- 
tween 1910  and  1931  was  held  at  Glenn  H. 
Curtiss  Airport,  North  Beach,  Queens,  N. 
Y.,  September  20.  Under  the  auspices  of 
the  Chamber  of  Commerce  of  Queens,  an 
aviation  committee  led  by  Alfred  Warwick, 
chairman,  and  assisted  by  Robert  Wessman, 
George  Sutherland,  Eugene  Sullivan,  Frank 
O'Hara,  Thomas  Malone  and  A.  E.  Mc- 
Dougal,  had  charge  of  the  arrangements. 

Planes  flown  included  the  1910  Curtiss 
Pusher;  the  1931  Curtiss- Wright  "Junior," 
a  group  of  wartime  battle  planes  consisting 
of  the  Fokker  D-7,  Thomas  Morse  Scout 
and  the  British  SE-5 ;  the  first  cabin  plane 
built  by  Guiseppe  Bellanca ;  several  modern 
Army  and  Navy  planes ;  and  an  autogiro. 

THE  first  of  state  departments  in  New 


York  State  other  than  the  State  Police  to 
use  an  airplane,  the  Conservation  Depart- 
ment recently  purchased  a  three-place  open- 
cockpit  Fleet  biplane  for  use  mainly  in 
forest  fire  patrol  and  observation  work. 
The  department  supervises  the  state  for- 
ests, of  which  there  are  more  than  2,000,000 
acres  in  the  Adirondack  and  Catskill  Forest 
Preserves,  and  other  wooded  sections. 

Albert  L.  Leo-Wolf,  who  has  been  en- 
gaged as  the  regular  airplane  pilot  of  the 
department,  is  the  first  civilian  pilot  to  be 
employed  by  the  State  of  New  York. 

THE  appointment  of  three  outstanding 
men  to  its  staff  of  special  lecturers  and  the 
institution  of  three  new  courses  in  aeronauti- 
cal and  radio  law  was  recently  announced 
by  Dean  Frank  H.  Sommer  of  the  New 
York  University  School  of  Law  as  part  of 
the  school's  program  of  cooperation  with  the 
American  Academy  of  Air  Law. 

The  new  additions  to  the  staff  of  special 
lecturers  for  the  year  beginning  in  Sep- 
tember, include  Henry  G.  Hotchkiss,  Ar- 
nold Knauth  and  Bethuel  M.  Webster,  Jr. 

A  NUMBER  of  courses  in  aviation  and 
radio  communication  for  pilots  and  ground 
school  teachers  is  being  conducted  at  New 
York  University,  beginning  September  22. 
Evening  engineering  courses  have  also  been 
included  in  the  curriculum,  including  a  prac- 
tical aviation  engineering  course  designed 
to  prepare  men  for  air  transport  work,  pro- 
duction of  aircraft  and  executive  work  at 
the  factory  or  airport. 

GENERAL  AVIATION  CORPORA- 
TION, New  York  City,  has  announced  the 
change  of  name  of  its  subsidiary,  the  Fok- 
ker Aircraft  Corporation  of  America,  to 
the  General  Aviation  Manufacturing  Cor- 
poration. 

GIROFLYERS,  LTD.,  recently  took  over 
operations  of  the  Poughkeepsie,  N.  Y.,  Air- 
port from  the  Lent  Airways,  Inc.  Field  op- 
erations are  now  under  the  direction  of 
Lieut.  John  M.  Miller.  C.  B.  McMullen, 
formerly  of  the  Red  Wing  Flying  Service, 
is  operations  manager  of  Giroflyers,  Ltd. 


Jaeger  Jump  Hour  Clock 

HP  HE  Jaeger  Watch  Company,  Inc., 
New  York,  recently  announced  the 
addition  to  their  line  of  a  new  eight-day 
timepiece  known  as  the  "Jump  Hour" 
Clock.   This  timepiece  indicates  elapsed 
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time  in  hours  and  minutes  without  the 
necessity  of  computation. 

The  Jump  Hour  Clock  is  available  in 
either  a  dull  nickel  or  chromium  case, 
set  off  by  a  silver  rippled  dial.  The  case 
is  designed  for  easy  installation  of  the 
clock  in  a  convenient  position. 

A  THREE-DAY  air  meet  was  held  at  the 
airport,  Schenectady,  N.  Y.,  September  24-26 
in  conjunction  with  the  Centennial  Anni- 
versary of  the  DeWitt  Clinton  train  run  be- 
tween Albany  and  Schenectady,  September 
24,  1831. 


P.  A.  C.  C.  to  Build  Clubhouse 

THE  Philadelphia  Aviation  Country  Club 
is  about  to  start  the  construction  of  a  club- 
house at  Wingsport,  Five  Points,  Pa.,  ac- 
cording to  a  recent  announcement  of  mem- 
bers of  the  club.  It  is  planned  to  have  the 
building  completed  after  the  first  of  the 
year.  The  directors  have  approved  the  lease 
of  Wingsport  for  the  use  of  the  club  and 
the  membership  has  authorized  its  execution. 
The  clubhouse  is  sixteen  miles  from"  City 
Hall  in  Philadelphia.  The  field  is  com- 
prised of  more  than  135  flat  acres  of  land, 
drained  and  with  easy  air  approaches  from 
all  directions. 

The  clubhouse  will  be  of  early  American 
farmhouse  type  with  a  living  room,  open 
fireplaces  and  dining  room  on  the  first  floor ; 
private  bedrooms  and  baths  above  for  mem- 
bers and  guests ;  and  lockers  and  showers 
in  the  basement.  A  stone  paved  terrace  on 
the  east  side  of  the  clubhouse  will  command 
a  view  of  Whitemarsh  Valley  and  of  the 
flying  activities  at  the  field. 


Legion  Air  Meet 

THE  second  annual  air  meet  to  be  con- 
ducted by  the  George  H.  Imhof  Post  of  the 
American  Legion  was  held  recently  at  the 
Philadelphia  Airport,  Pa. 

Major  General  Smedley  D.  Butler  was 
honorary  chairman  of  the  meet,  and  Mayor 
Mackey,  advisory  chairman,  with  Edmund 
T.  Hoche  and  Norman  S.  Gotwals  assisting. 
Lieutenant  C.  F.  Schilt  of  the  U.  S.  Marine 
Corps  headed  the  contest  committee. 

Military  maneuvers,  autogiro  slow-speed 
races,  stunting,  and  a  diversified  program 
of  events  attracted  thousands  of  visitors. 

PHILADELPHIA'S  bid  for  restoration 
of  the  air  mail  stop  at  a  local  airport  was 
officially  presented  during  the  recent  visit 
of  Assistant  Postmaster  General  Glover  to 
the  site  of  the  Philadelphia  Airport. 

Mayor  Mackey  stated  that  the  tract  had 
been  improved  to  permit  its  use  by  airplanes 
in  all  sorts  of  weather.  He  contended  that 
with  the  establishment  of  a  new  postoffice 
which  will  be  closer  to  the  airport,  Hog 
Island  would  be  the  logical  stop  for  air  mail 
planes. 

THE  Frank  &  Seder  Department  Store, 
Philadelphia,  Pa.,  recently  inaugurated  a 
model  airplane  club.  Providing  the  success 
of  the  junior  club  warrants  it,  a  senior  club 
for  young  men  and  young  women  interested 
in  aviation  may  be  formed. 

CONSTRUCTION  of  the  first  of  a  new 
series  of  individual  hangars  at  Wingsport 
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has  been  completed.  The  first  series,  com- 
prising nine  hangars,  has  been  occupied.  It 
has  been  found  that  additional  space  will  be 
necessary  to  provide  adequate  storage. 

THE  Wings  Corporation  recently  ac- 
quired an  enclosed  Waco  glider  for  student 
training.  The  ship,  a  one-place  job,  may  be 
powered  with  a  small  Jacobs  engine  if  de- 
sired. 

WITH  $2,000,000  in  undelivered  orders  on 
its  books,  the  plant  of  the  Glenn  L.  Martin 
Company,  aircraft  manufacturers  of  Balti- 
more, Md.,  is  exceedingly  busy,  particularly 
in  the  operations  department.  For  the  past 
few  weeks  the  concern  has  been  making  de- 
liveries of  three  planes  a  week.  This  plan 
is  expected  to  be  continued  until  completion 
of  present  contracts  calling  for  twenty-five 
planes. 

KREIDER  -  REISNER  AIRCRAFT 
COMPANY,  Hagerstown,  Md.,  recently  re- 
ported a  substantial  increase  in  scheduled 
production  on  the  new  Fairchild  22.  Oper- 
ators ordering  planes  and  appointed  as  Fair- 
child  dealers  recently  include:  Descomb 
Flying  Service,  Hartford,  Conn.;  E.  W. 
Wiggins  Airways,  Hillsgrove,  R.  I. ;  Lynch- 
burg Flying  Service,  Lynchburg,  Va. ;  Dixie 
Flying  Service,  Charlottesville,  Va. ;  Fram- 
ingham  Flying  Service,  Framingham,  Mass. ; 
United  Air  Services,  Floyd  Bennett  Field, 
Brooklyn,  N.  Y. ;  and  East  Coast  Flying 
Service,  Allenhurst,  N.  J. 

THE  Robey-Lambert  Diesel  Company, 
formerly  the  Robey-Lambert  Airplane 
Company,  maintains  a  laboratory  at  Wash- 
ington, D.  C,  for  building  and  testing  high- 
speed, full-Diesel,  two-cycle  engines  of  va- 
rious types  for  aviation,  automotive  and  ma- 
rine purposes,  according  to  E.  B.  Robey. 
These  engines  are  built  under  patents  grant- 
ed recently,  with  the  hope  of  manufacturing 
some  time  in  the  near  future,  any  and  all 
types  that  successfully  undergo  tests.  The 
company  is  in  no  sense  an  airplane  com- 
pany and  will  concentrate  activities  in  the 
engine  field. 


State  Air  Officials  Form  National 
Organization 

ORGANIZATION  of  the  National  As- 
sociation of  State  Aviation  Officials,  in- 
tended to  bring  cooperation  in  aviation  prob- 
lems among  all  states,  was  effected  at  a 
meeting  held  in  Cleveland  September  2,  at- 
tended by  representatives  of  sixteen  states. 

Frank  M.  McKee,  State  Director  of  Aero- 
nautics in  Ohio,  was  elected  the  first  presi- 
dent. Reed  Landis,  chairman  of  the 
Illinois  Aviation  Commission,  was  elected 
vice  president,  and  H.  C.  Bennett,  New 
York,  secretary-treasurer.  George  B. 
Logan,  St.  Louis,  chairman  of  the  aviation 
committee  of  the  American  Bar  Association, 
was  named  counsel.  The  first  board  of 
directors  is  to  consist  of  seven  members  to 
be  appointed  by  the  president,  one  man  to 
be  selected  from  each  of  seven  districts  into 
which  the  country  has  been  divided.  Suc- 
cessors to  these  directors  will  be  elected  by 


representatives  from  the  states  in  the  dis- 
tricts they  represent.  The  president  also  is 
to  appoint  a  committee  to  draft  a  constitu- 
tion and  bylaws. 

The  organization  is  a  result  of  a  two-day 
conference  called  by  Governor  George  White 
of  Ohio.  The  principal  purpose  is  to  pro- 
mote complete  cooperation  among  the  states, 
with  the  Federal  Government  and  the  in- 
dustry in  general.  The  organization  will 
inaugurate  a  movement  to  have  all  states 
create  a  bureau  of  aeronautics.  States 
represented  at  the  meeting  were  California, 
Connecticut,  Illinois,  Maine,  Maryland, 
Massachusetts,  Michigan,  New  Jersey,  Mis- 
souri, North  Dakota,  Ohio,  Oklahoma, 
Pennsylvania,  Tennessee,  Virginia  and  West 
Virginia. 


State  to  Buy  Plane 

THE  Ohio  State  Control  Board  has 
authorized  Adjt.  Gen.  Frank  D.  Henderson 
to  receive  bids  on  a  plane  for  the  use  of  his 
department  and  to  be  at  the  disposal  of 
Governor  White  and  Director  of  Aeronau- 
tics McKee.  The  board  allowed  $5,000  for 
a  plane  and  $875.50  for  its  maintenance 
until  January  1. 

BIDS  for  the  construction  of  a  new  ad- 
ministration building,  two  hangars  and  a 
central  heating  plant  at  Patterson  Field, 
Dayton,  Ohio,  will  be  sought  by  the  War 
Department  within  the  next  few  weeks.  The 
total  outlay  will  be  about  $300,000. 


COLUMBUS 

W.  Donald  Walter 
NORTON  FIELD,  OHIO,  has  received 
a  Curtiss  01  Falcon  for  the  use  of  the  Air 
Corps  Reserve.  The  ship  was  ferried  in  by 
Lieutenant  McConnell  from  Middletown  Air 
Depot.  This  is  the  first  airplane  of  this 
particular  type  that  has  been  assigned  to  this 
station;  we  at  one  time  had  an  0-11  Falcon, 
but  we  have  not  previously  had  any  plane 
powered  by  a  D-12  engine.  Lieutenant  Mc- 
Connell expects  to  return  to  Middletown  in 
the  near  future  to  ferry  back  another  02H 
for  Norton  Field. 

AT  this  writing  it  appears  probable  that 
the  City  of  Columbus,  Ohio,  and  the  War 
Department  will  carry  through  negotiations 
for  the  removal  of  the  Air  Reserve  unit  to 
Port  Columbus.  The  municipal  hangar  has 
no  tenant  at  the  present  time,  and  this 
modern  hangar  would  be  an  excellent  base 
for  the  Air  Corps  ships.  Such  an  arrange- 
ment would  have  the  further  advantage  of 
concentrating  the  major  air  activities  of  this 
city  at  one  point,  Port  Columbus.  Major 
William  F.  Centner,  Commanding  Officer 
of  the  308th  Observation  Squadron,  Air  Re- 
serve, and  superintendent  of  Port  Colum- 
bus, has  been  authorized  by  City  Council  to 
conduct  the  negotiations  with  the  War  De- 
partment. 

LOCAL  Air  Corps  Reserve  officers 
ordered  to  the  first  training  camp  for  this 
Corps  Area,  at  Selfridge  Field,  Mich.,  in- 
clude Captain  Phil  L.  Williams  and  Lieu- 
tenants Roscoe  C.  Aukerman  and  Albert  E. 


Harter.  Major  Centner  attended  the  second 
camp,  and  Lieutenant  Walter  was  ordered  to 
active  duty  at  Fort  Sheridan,  111.,  for  duty 
with  the  anti-aircraft  unit  at  that  station. 

IT  IS  interesting  to  note  the  growth  of 
air  traffic  at  Port  Columbus  during  the  past 
year.  There  are  now  thirteen  scheduled 
ships  arriving  and  departing  each  day.  Some 
of  these  are  mail  planes  exclusively,  but  the 
majority  carry  both  mail  and  passengers. 
Four  ships  arrive  and  four  depart  during 
the  night.  In  addition  to  these,  T  &  W  A 
operate  a  ship  carrying  freight  only,  which 
usually  arrives  sometime  during  the  night. 


SOUTHEAST 


Landing  Field  at  Endless  Caverns 

AN  AIRPLANE  landing  field  has  been 
completed  and  is  ready  for  use  on  the  End- 
less Caverns  farm  adjacent  to  Valley  Pike, 
about  fifteen  miles  north  of  Harrisonburg, 
Va.,  according  to  a  recent  announcement  of 
Col.  E.  T.  Brown,  president  of  the  End- 
less Caverns  Corporation.  He  stated  that 
the  field  may  be  used  safely  by  planes  car- 
rying passengers  and  that  airport  engineers 
have  inspected  the  field  and  found  it  ade- 
quate. No  shops  and  hangars  will  be  pro- 
vided until  warranted  by  sufficient  demand. 
The  landing  field's  area  is  approximately 
2,600  feet  by  500  feet  with  an  "L"  at  one 
end  to  give  an  effective  cross-distance  of 
more  than  1,300  feet. 

THE  Anderson  Bros.  Consolidated  Co.'s 
Inc.,  Danville,  Va.,  manufacturers  of  flying 
suits  and  uniforms,  recently  announced  a 
new  flying  suit  for  winter  wear  at  economical 
cost.  It  is  especially  intended  for  pilots  and 
flying  students. 

One  of  the  members  of  the  concern,  an 
experienced  pilot  who  knows  the  value  of 
comfortable  flying  equipment,  selected  this 
design  as  the  smartest  and  most  practical 
for  cold  weather  flying. 

PERMITS  must  be  obtained  from  the 
United  States  Department  of  Commerce  by 
unlicensed  pilots  to  operate  from  Candler 
Field,  Atlanta,  Ga.,  according  to  the  city 
ordinance  regulating  air  traffic  approved  by 
Mayor  Key  September  10.  Two  weeks 
were  allowed  for  them  to  move  the  base  of 
their  operations. 

J.  H.  WENTWORTH,  president  of  All- 
American  Airways,  Inc.,  recently  reported 
the  purchase  of  a  new  Aeronca  training 
plane  for  use  at  the  flying  school.  More 
than  fifty  pupils  have  enrolled  for  training. 


Dedicate  Roderick  Field 

RODERICK  FIELD,  the  new  175-acre 
airport  at  Okeechobee,  Fla.,  was  dedicated 
September  13.  Ail-American  Airways  will 
operate  the  field  and  conduct  a  training 
school,  according  to  J.  H.  Wentworth,  presi- 
dent. Paul  Walker  of  Okeechobee  was 
named  field  manager. 

The  airport  was  named  in  honor  of  C.  W. 
Roderick,  veteran  mail  flier  and  former 
Army  pilot. 
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RECENT  incorporations  of  aviation  com- 
panies in  Florida  include  the  following: 
Aviation,  Inc.,  St.  Petersburg,  Fla.,  to 
operate  airships,  twenty-five  shares  no  par 
value,  R.  MacDonald,  C.  Ruby  and  W.  A. 
Barwick,  directors;  and  Quincy  Airport, 
Inc.,  Quincy,  Fla.,  to  operate  airplanes,  $5,- 
000  divided  into  1,000  shares  par  value  ?S 
each,  P.  C.  Davis,  A.  C.  Corray  and  K.  A. 
MacGowan,  directors. 

CONVERSION  of  the  municipal  airport 
at  Clearwater,  Fla.,  into  a  commercial  field, 
under  the  management  of  B.  C.  Skinner,  was 
voted  in  the  affirmative  by  the  city  com- 
mission recently. 

THE  new  passenger  and  mail  line  linking 
New  Orleans,  Tampa,  Pensacola  and 
Havana  has  fixed  a  preliminary  budget  of 
$100,000  for  beginning  operations.  Three 
amphibion  planes  will  be  used.  Contracts 
with  the  Frisco  Railroad  System  for  the 
sale  of  combination  rail  and  airplane  tickets 
along  the  line  by  way  of  Tampa  to  Havana 
have  been  made. 

The  fifty-acre  emergency  landing  field 
at  Stuart,  Fla.,  was  to  be  finished  about 
October  1.  A  212,000,000-candlepower  polar 
ray  beacon  has  been  installed.  A  runway  of 
2,800  feet  and  one  of  1,900  feet  will  be 
sodded  with  Bermuda  grass. 


NORTH  CENTRAL 

FROM  September  1  to  December  31, 
1929,  the  Kohler  Aviation  Corporation, 
which  had  opened  an  airline  across  the  lake 
to  Grand  Rapids,  Mich.,  completed  46,077 
miles  of  flying.  In  1930,  Kohler  planes 
flew  180,652  miles.  Up  to  and  including 
August  31  of  this  year,  180,581  miles  have 
been  flown. 

According  to  F.  W.  Kohler,  vice  presi- 
dent, the  number  of  passengers  carried 
increased  from  564  in  1929  to  2,881  in  1930 
and  to  3,003  in  1931.  Express  carried  in- 
creased from  1,003  pounds  in  1929  to  94,324 
in  1930,  but  dropped  to  17,469  thus  far  in 
1931.  The  number  of  trips  increased  from 
382  in  1929  to  1,488  in  1930  and  1,543  in 
1931. 

The  company  celebrated  on  September  1 
the  second  anniversary  of  the  line. 

TWELVE  steel  hangars  will  be  con- 
structed at  the  Milwaukee  County  Airport 
at  a  cost  of  approximately  $7,500.  The 
hangars  will  be  rented  to  private  indi- 
viduals. 

EDWARD  HEDEEN,  who  has  had 
charge  of  sales  of  the  Waco  planes  in 
Racine  and  Kenosha  Counties,  Wis.,  has 
been  named  distributor  for  the  State  of 
Wisconsin. 

TWO  out  of  every  three  winners  of 
events  at  the  recent  Cleveland  National 
Air  Races  were  uses  of  Haskelite,  ac- 
cording to  a  recent  report  issued  by  the 
Haskelite  Manufacturing  Corporation,  Chi- 
cago, 111.  Eighty-five  per  cent  of  the  Amer- 
ican record  holders  are  Haskelite  users, 
the  report  states,  and  eighty-five  per  cent  of 
the  aircraft  manufacturers  in  America  use 


this  product.  Haskelite  is  a  blood  albumin 
glued  plywood  for  aircraft  use. 

Cut  Magnesium  Metal  Cost 

REDUCED  prices  on  magnesium  metal 
have  been  announced  by  the  Dow  Chemical 
Company  of  Midland,  Mich.  The  new 
prices  are  thirty  cents  per  pound  in  car- 
load lots  and  thirty-two  cents  per  pound  in 
less  than  carload  lots.  This  last  reduction 
follows  a  period  of  sixteen  years  of  success- 
ful manufacturing  experience  of  this  metal 
by  the  company.  During  this  time,  by  means 
of  process  refinements  through  extensive  re- 
search, production  costs  have  been  con- 
sistently reduced. 

THE  Muskegon  County  Air  Show  was 
held  on  the  Muskegon  County  Airport  at 
Muskegon,  Mich.,  September  19. 

Prizes  amounting  to  $375  and  trophies 
were  competed  for  and  free  gasoline  and  oil, 
as  well  as  a  banquet,  were  extended  to  the 
pilots.  The  banquet  given  at  the  Muskegon 
Country  Club  was  sponsored  by  the  local 
chapter  of  the  N.  A.  A. 

Dedicate  Council  Bluffs  Airport 

THE  Council  Bluffs,  Iowa,  Municipal 
Airport  was  dedicated  September  19-20. 
Ceremonies  included  the  Trans-Mississippi 
Air  Races  underwritten  by  business  men 
of  the  city  and  sponsored  by  the  Council 
Bluffs  post  of  the  American  Legion.  A  to- 
tal of  $2,000  in  prizes  was  posted  for  award 
to  winners  of  the  various  contests. 

The  airport  comprises  a  lighted,  turfted 
area  of  200  acres  with  a  hangar  and  restaur- 
ant on  the  field.  The  field  is  two  miles 
south  of  the  city. 

THE  1931  fall  classes  of  the  Edgewater 
Flying  Club,  Chicago,  111.,  scheduled  to  be- 
gin on  October  5,  inaugurate  the  third  year 
of  the  cooperative  air  college  maintained  by 
the  club  on  a  non-profit  basis,  officials  re- 
cently announced. 

Improvements  made  this  year  include  the 
addition  of  5,000  square  feet  of  floor  space, 
installation  of  new  equipment  and  the  acqui- 
sition of  new  instructors. 

Giving  complete  ground  and  flight  instruc- 
tion at  cost  to  members,  the  club  maintains 
field  activities  at  the  Chicago  Municipal  Air- 
port and  the  college  and  general  offices  in 
the  Chicago  business  district. 
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Legion  Stages  Air  Show 

THE  Lambert-St.  Louis  Field  Post  of 
the  American  Legion  sponsored  a  flying 
program  at  the  municipal  airport  on  Sep- 
tember 20. 

The  events  included  military  maneuvers 
by  pilots  and  planes  of  the  35th  Division  Air 
Service  and  the  Naval  Reserve  Aviation 
Unit,  both  stationed  at  the  field.  Mrs.  Mae 
Haizlip  and  her  husband,  Jimmie,  demon- 
strated the  ships  they  flew  in  the  National 
Air  Races,  and  Miss  B.  Smith  made  a  high- 
altitude  parachute  jump.  Admission  to  the 
general  public  was  free. 


IN  ORDER  to  prevent  a  lighting  failure 
at  an  inopportune  moment,  a  dual  power 
source  is  being  installed  at  Lambert-St. 
Louis  Field.  The  auxiliary  power  intake, 
installed  underground,  costs  $12,000,  which 
is  being  divided  between  the  city  and  the 
concern  furnishing  the  electricity.  The 
automatic  switch,  which  turns  on  the 
auxiliary  circuit  within  fifteen  seconds  in 
the  event  of  the  failure  of  the  main  intake, 
costs  $2,500. 

THE  Monocoupe  is  now  manufactured  at 
Lambert-St.  Louis  Field  in  the  factory  for- 
merly occupied  by  the  Ryan  Aircraft  Com- 
pany. 

D.  A.  Luscombe,  who  designed  the  first 
Monocoupe  in  1926,  is  in  charge  of  the 
plant.  He  reports  an  average  of  several 
sales  a  week  since  moving  to  St.  Louis. 

St.  Louis  Aero  Club 

THE  St.  Louis  Aero  Club,  St.  Louis, 
Mo.,  has  been  formed  by  a  group  of  promi- 
nent St.  Louis  aviation  enthusiasts  and  pi- 
lots to  promote  good  fellowship  among  pi- 
lots and  those  closely  associated  with  the 
aviation  industry  and  to  render  a  friendly 
service  to  visiting  pilots  during  their  stay 
in  St.  Louis.  Maj.  James  H.  Doolittle, 
head  of  the  aviation  department  of  the  Shell 
Petroleum  Company  in  St.  Louis,  has  been 
elected  president  of  the  club. 

Curtiss- Wright  Production 

DURING  the  first  eight  months  of  this 
year,  the  Curtiss- Wright  Corporation  built 
and  sold  428  commercial  airplanes,  accord- 
ing to  a  statement  recently  issued  by  W.  H. 
Beech,  president  of  the  Curtiss- Wright  Air- 
plane Company  at  Lambert-St.  Louis  Mu- 
nicipal Airport. 

Of  the  428  planes  constructed  and  sold 
by  all  the  Curtiss-Wright  factories  in  the 
United  States,  more  than  215  of  them  were 
manufactured  at  the  St.  Louis  municipal 
airport. 

More  than  175  Curtiss-Wright  "Junior" 
ships  were  constructed  during  this  period, 
fifteen  "Kingbird"  planes  were  built  and 
approximately  twenty-five  Curtiss-Wright 
"Sedans"  successor  to  the  Curtiss-Wright 
"Robin,"  were  completed  and  sold.  These 
figures  are  exclusive  of  seventy-four  planes 
constructed  and  sold  to  the  Curtiss-Wright 
Flying  Service  or  other  planes  for  use  of 
officials  of  the  corporation. 

Air-Rail  Service 

A  FAST  air-rail  service  from  St.  Louis 
to  Florida  points  is  available  at  St.  Louis, 
the  Consolidated  Air  Ticket  Office  has  an- 
nounced. Trains  leave  St.  Louis  at  3:05 
o'clock  every  afternoon,  reaching  Atlanta 
at  8:20  the  following  morning.  Trimotor 
planes  of  Eastern  Air  Transport  leave  At- 
lanta at  9:15  a.  m.,  stopping  at  Jackson- 
ville at  1:25  p.m.,  Daytona  Beach  at  2:30, 
St.  Petersburg  at  4:04  and  Miami  at  4:45 
p.  m. 

Plane  Express  Service 
A  NEW  airplane  express  service  between 
St.  Louis,  Memphis,  Tenn.,  Jackson,  Miss., 
and  New  Orleans  has  been  announced  by  the 
Robertson  Air   Lines.    All   packages  are 
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called  for  and  delivered  by  the  Western 
Union  Telegraph  Company. 

A  reduction  in  passenger  rates  between 
St.  Louis  and  southern  points  was  an- 
nounced by  the  company  as  follows :  St. 

i  Louis  to  Memphis,  $13;  Jackson,  $23,  and 
New  Orleans,  $31.50.  The  present  schedule 
remains  in  effect,  a  plane  leaving  St.  Louis 

J  daily  at  11  a.  m.,  and  one  arriving  at  4 

IP.  m. 
FIVE  YEARS  of  continuous  operation 
were  recently  completed  by  the  Von  Hoff- 
mann Air  College  at  Lambert-St.  Louis 
Municipal  Airport,  St.  Louis,  Mo. 

One  of  the  oldest  aviation  schools  in  the 
Middle  West,  the  Von  Hoffmann  Air  Col- 
lege maintains  equipment  and  personnel  for 
any  type  of  aviation  instruction.  During  the 
past  five  years,  the  school  graduated  1,253 
students,  865  of  whom  were  ground  stu- 
dents and  388,  flight  students.  Students  have 
flown  a  total  of  17,660  hours  or  a  total  of 
1,059,600  miles  during  the  five  years  of 
operation.  Plans  for  the  expansion  of  all 
jj  of  its  ground  school  courses  to  the  full 
curriculum  of  the  Army  Air  Corps  schools 
are  being  completed. 

Light  Plane  Altitude  Flight 

AN  unofficial  altitude  record  for  light 
airplanes  with  passenger  was  set  at  Okla- 
homa City,  Okla.,  August  16  by  Mrs. 
Dorothy  Pressler  and  Capt.  Bill  Bleakley, 
jwho  'attained  an  altitude  of  16,090  feet, 
according  to  two  altimeters  carried  in  the 
ship. 

The  barograph  was  sent  to  Washington, 
D.  C,  for  calibration.  The  record  of  15,100 
feet  was  made  by  Miss  Edna  Rudolph  and 
Thornton  Wagoner  at  St.  Louis  in  June. 

The  Oklahoma  City  fliers  were  in  the  air 
for  two  hours  and  fifty  minutes,  their  gaso- 
line supply  giving  out  at  the  highest  point 
after  two  hours  and  five  minutes.  They 
encountered  snow  storms  and  rain.  A  Cur- 
tiss- Wright  Junior  was  used  on  the  flight. 

A  MEETING  of  the  South  Central  air- 
port section  of  the  Aeronautical  Cham- 
ber of  Commerce  was  to  be  held  in  Tulsa, 
Okla.,  September  15-16.  Charles  W.  Short. 
Jr.,  is  section  chairman.  Sessions  were 
scheduled  at  the  Alvin  Hotel.  The  section 
includes  Colorado,  New  Mexico,  Texas, 
Louisiana,  Arkansas,  Oklahoma,  Kansas 
and  the  western  half  of  Missouri.  Of 
interest  to  airport  managers,  park  board 
members  and  other  city  officials,  the  pro- 
gram included  general  airport  management 
problems. 

THE  city  of  Texarkana,  Ark.,  has  voted 
an  additional  bond  issue  of  $20,000  to  com- 
plete developments  of  its  municipal  airport. 

AT  Shreveport,  La.,  a  new  airport  is 
under  construction  by  the  Army  Air  Corps, 
to  be  known  as  Barksdale  Field.  Contract 
for  lighting  the  airport  was  recently 
awarded  to  the  Electric  Construction  Com- 
pany of  New  Orleans  for  $52,750. 


LIEUT.  HENRY  BADHAM  has  been 
chosen  head  of  the  106th  Observation 
Squadron,  Alabama  National  Guard,  to 
succeed  Major  Sumpter  Smith,  who  has 
been  promoted  to  lieutenant-colonel  in  the 
31st  Division. 

IT  IS  planned  to  erect  a  hangar  at  the 
airport,  Huntsville,  Ala.,  according  to  the 
Junior  Chamber  of  Commerce. 

THE  Alabama  Air  Tour  was  to  start 
September  14  with  more  than  fifteen  cities 
and  towns  on  the  route.  A  number  of 
requests  to  have  the  tour  visit  other  states 
were  received. 

THAT  there  is  no  business  depression  at 
Love  Field,  Dallas,  Texas,  is  indicated  by 
recent  statistics  compiled  at  the  field. 

Passengers  to  and  from  the  field  are  ex- 
pected to  average  500  monthly  for  the 
entire  year  of  1931,  as  compared  to  472  per 
month  last  year.  More  than  sixty  planes 
operate  on  and  off  the  field  daily;  and 
95,000  gallons  of  gas  are  consumed  yearly 
at  the  field,  transient  planes  using  20,000 
gallons  and  airlines,  75,000  gallons. 

Ground  equipment  located  at  the  field  is 
valued  at  $800,000,  of  which  $500,000  is  in- 
vested in  buildings,  $250,000  in  plant  equip- 
ment and  $50,000  in  spare  parts.  Value  of 
flying  equipment  is  placed  at  $2,750,000. 

More  than  350  are  regularly  employed. 
Of  these,  147  are  mechanics  employed  by 
American  Airways,  Southern  Division. 

BLIND  FLYING  instruction  is  being 
given  American  Airways  pilots  during  their 
scheduled  day  of  rest  between  flights  at 
Dallas,  Texas. 

THE  name  of  the  American  Airways  air- 
port at  El  Paso,  Texas,  has  been  changed 
to  Air  Mail  Field. 

A  $10,000,000  building  program,  in 
progress  for  the  last  eighteen  months  at 
Randolph  Field  and  other  Army  posts  near 
San  Antonio,  Texas,  is  to  be  completed 
about  January  1.  Between  1,000  and  2,000 
men    were    constantly    employed    and  an 
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expenditure  ot  $8,000,000  was  made  at  the 
largest  project,  Randolph  Field. 

Expenditures  totaling  more  than  $2,000,- 
000  were  made  at  Fort  Sam  Houston,  Dun- 
can field  and  Camp  Normoyle. 

A  PROFIT  of  $2,932.98  is  shown  for  the 
first  six  months  of  the  year  at  the  Tyler, 
Texas,  Municipal  Airport,  O.  C.  Palmer, 
manager,  recently  reported. 

EAST  Texas  Air  Transport,  Inc.,  has 
been  incorporated  at  Beaumont,  Texas, 
with  a  capital  stock  of  $5,000.  Beaumont 
Airport  will  be  the  headquarters  of  the  new 
company,  which  will  serve  as  Stinson 
agents. 

A  SHELL  runways  system  costing 
$21,000  has  been  completed  at  Houston  Air- 
port, Houston,  Texas,  municipal  airport. 
The  system  includes  three  1,800- foot  run- 
ways and  a  connecting  taxi  strip. 

THE  Texas  Aero  Corporation  has  in- 
stalled equipment  in  their  new  $30,000 
repair  shop  at  the  Fort  Worth,  Texas, 
Municipal  Airport. 


SOUTHWEST 


THE  Aero  Brokerage  Service  Company, 
Los  Angeles  Airport,  Inglewood,  Calif., 
recently  reported  the  following  airplane 
sales  in  a  period  of  thirty  days :  Siemmens 
Spartan,  to  Bowman  &  Phelan,  of  Anthony, 
N.  M. ;  Kinner  Fleet,  to  Mr.  Kirschner,  of 
Oakland,  Calif. ;  Wright  Stinson  Jr.,  to  Mr. 
L.  A.  Sischo,  of  Los  Banos,  Calif. ;  Lam- 
bert Mo.nocoupe,  to  Judge  C.  C.  Catron,  of 
Hobbs,  N.  M.;  Schneider  Special,  to  Mr. 
Garland  Lincoln,  of  Los  Angeles,  Calif. ; 
Cirrus  Great  Lakes,  to  Mr.  S.  J.  Jaros, 
Fleet  Air  Base,  San  Diego,  Calif. ;  Cirrus 
Great  Lakes,  to  Mr.  R.  K.  Buckle,  Mill 
Valley,  Calif.;  OX-5  Waco,  to  Mr.  H.  D. 
Smith,  Chula  Vista,  Calif.,  and  Savoia  Mar- 
chetti  Amphibion  to  Mr.  Monroe  J.  Sharp, 
Lakeport,  Calif. 

THE  T.  C.  Ryan  Flying  School  at  San 
Diego,  Calif.,  recently  made  further  reduc- 


NATCHEZ,  MISS.,  plans  the  purchase 
of  100  acres  to  be  developed  into  an  airport. 


Butler  portable  hangar  packed  for  shipment  by  Butler  Manufacturing  Company 


104 


Aero  Digest 


nuns  in  all  tuition  rates,  according  to  Earl 
D.  Prudden,  Ryan  sales  manager.  It  has 
been  possible  to  cut  rates  in  some  instances 
to  approximately  one-half  of  what  they 
were  at  the  beginning  of  the  year.  Special 
features  such  as  blind  flying,  an  increased 
amount  of  cross-country  training  and  tri- 
motor  instruction  have  been  added  to  the 
transport  courses. 

ONE  OF  the  most  desolate  and  hottest 
portions  of  the  United  States — Death 
Valley — was  surveyed  from  the  air  recently 
by  the  T.  C.  Ryan  Aeronautical  Company 
of  San  Diego,  Calif.,  for  the  United  States 
Department  of  the  Interior.  Extreme  dif- 
ferences in  elevation,  ranging  from  274  feet 
below  sea  level  to  7,000  feet  above,  coupled 
with  heat  waves  resulting  from  a  varying 
heat  of  120  degrees  to  130  degrees  Fahren- 
heit, produced  a  combination  of  hazards  and 
problems  seldom  encountered  in  aerial 
photography. 

Successful  results  were  obtained  by  John 
Fornasero,  Ryan  chief  pilot,  who  flew  a 
Fairchild  cabin  plane  on  the  survey,  and 
P.  A.  McDonough,  who  handled  the  special 
Hugershoff  camera. 

ELLIOT  &  Duck  Flying  Service  of 
Oakland  Municipal  Airport  has  inaugurated 
a  week-end  service  for  sport  fishermen,  that 
is  proving  popular.  Planes  fly  the  anglers 
from  the  Oakland  airport  to  the  new 
sportsmen's  flying  field  at  the  mouth  of  the 
Klamath  River,  near  the  Oregon  line. 
Excellent  fishing  is  to  be  had  near  the  2,500- 
foot  runway.  Overnight  accommodations 
are  but  a  short  distance  away.  The  return 
flight,  requiring  some  two  hours  and  thirty 
minutes,  is  made  at  sunup  Monday. 

Oakland  Air  Traffic 
A  TOTAL  of  2,961  persons  took  to  the 
air  from  Oakland  Municipal  Airport  during 
the  month  of  August,  according  to  the  offi- 
cial report  of  the  Board  of  Port  Commis- 
sioners. Of  this  number  844  were  carried 
by  transport  planes. 

Landings  for  the  month  totaled  7,439,  of 
which  4.988  were  made  by  training  planes. 
The  total  number  of  students  taking  instruc- 
tion at  the  field  was  given  as  387. 

EXTENSION  of  Bidwell  Airport,  Red 
Bluff,  Calif.,  to  an  "L"  field  which  permits 
landing  from  any  direction  has  been  an- 
nounced by  the  management.  Runways  are 
2,800  feet  and  2,000  feet  in  length.  The  field 
is  situated  on  the  beacon  route  to  Seattle, 
Wash. 

Facilities  at  the  airport  include  flood 
lights,  boundary  lights  and  twenty-four-hour 
service.  The  field  is  owned  by  the  City  of 
Red  Bluff. 

THE  Boeing  School  of  Aeronautics, 
Oakland,  Calif.,  recently  reported  that  the 
following  companies  have  employed  master 
mechanic  graduates  of  the  school  during 
the  past  few  weeks:  Heath  Airplane  Com- 
pany, Niles,  Mich.,  one;  Varney  Air  Lines, 
Portland,  Ore.,  one;  Boeing  Air  Transport, 
Cheyenne,  Wyoming,  two;  Century  Air 
Lines,  Chicago,  111.,  one ;  Chance  Vought 
Corporation,  Hartford,  Conn.,  two ;  Boeing 


System,  communications  department,  Oak- 
land, one. 

CHIEF  of  Police  Vern  Smith  of  Ala- 
meda, Calif.,  has  established  a  special 
bureau  for  enforcing  state  and  local  air  laws 
in  cooperation  with  the  Federal  authorities. 
D.  C.  Warren  of  San  Francisco  Bay  Air- 
drome has  been  placed  in  charge  of  the 
work. 

FOR  the  purpose  of  eliminating  fire 
hazards,  Hangar  No.  1  at  Mills  Field,  San 
Francisco,  has  been  reconstructed  and 
heavy  firewalls  installed  in  the  structure. 
The  cost  was  estimated  at  $15,000. 

ELEVEN  high  school  instructors  from 
half  a  dozen  Western  states  recently  com- 
pleted a  special  summer  course  in  aero- 
nautics at  the  Boeing  School  of  Aeronautics 
at  Oakland  Municipal  Airport. 

SETTING  a  new  record  for  the  field,  a 
total  of  3,962  landings  was  registered  at 
San  Francisco  Bay  Airdrome  in  Alameda 
during  August.  Passengers  totaled  8,926, 
of  which  6,500  were  carried  by  transport 
planes.  Air  Ferries,  Ltd.,  transported  2,000 
passengers  on  the  transbay  service. 


CONTACTS 

By  F.  E.  Samuels 
Los  Angeles  Air  Races 
npHERE  were  between  80,000  and  100,000 
*•  spectators  each  day  at  the  Los  Angeles 
Fiesta  Air  Races,  held  at  Los  Angeles 
Municipal  Airport,  Los  Angeles,  Calif., 
September  12-13. 

Among  the  prominent  features  on  the 
program  were  the  Navy  Hell  Divers,  the 
Busy  Buzzards  (Frank  Clarke,  Roy  Miner 
and  Roy  Wilson),  Battle  Squadron  V56 
from   the  Saratoga,   Dick  Myhres   in  his 


TWO  models  of  the  Alexander  "Fly- 
about"  two-place  light  cabin  mono- 
plane are  in  quantity  production  in  the 
Alexander  Eaglerock  factory,  Colorado 
Springs,  Colorado,  under  two  Approved 
Type  Certificates  from  the  Department  of 
Commerce,  the  Alexander  company  has  an- 
nounced. 

One  model  is  powered  with  a  thirty-eight 
horsepower  Continental  A-40  engine;  the 
other  is  equipped  with  a  forty-five-horse- 
power Szekely  engine.  Standard  equipment 
includes  dual  controls,  cabin  heater  and 
Goodyear  Airwheels.  The  Continental  model 
has  been  flown  over  Pikes  Peak  at  15,000 
feet  and  3,000  miles  on  a  "bug  hunting" 
tour  by  the  chief  engineer.  A  Szekely  job 
was  flown  3,500  miles  to  the  National  Air 
Races  and  back  to  Colorado  Springs  on  a 
demonstration  tour. 

The  Flyabouts  were  designed  to  have 
"hands-off"  stability  and  a  slow  landing 
speed  for  sports  and  student  flying.  Fuel 
costs  for  an  hour's  flying  run  less  than  one 
dollar  an  hour,  according  to  the  company. 
The  Continental  model  does  thirty  miles  to 
a  gallon  of  gasoline. 

The  Continental  model  carries  A.T.C. 
439,    the    Szekely    Flyabout,    A.T.C.  449. 


primary  training  plane  hopping  the  hurdles, 
and  the  three  ground  cycle  planes  maneuv- 
ering about  the  field  for  the  entertainment 
of  the  crowd. 

On  the  first  day  John  Hinchey  in  his 
Warner-powered  Monocoupe  finished  either 
first  or  second  in  every  race  in  which  he 
was  entered. 

GLADYS  O'DONNELL  defeated  half 
a  dozen  men  pilots  in  one  of  the  races,  set- 
ting the  top  race  speed  of  the  meet — 169 
miles  per  hour.  Miss  Jean  Allen  won  the 
women's  race  in  handy  style. 

The  following  are  the  complete  results  of 
the  two  races : 

September  12 

One-mile  dash,  350  cubic  inches  or  less — 
Won  by  John  Hinchey,  153.85  m.p.h. ; 
Robert  Weil,  second,  152.55  m.p.h. ;  Don 
Cardiff,  third,  125.25  m.p.h. 

One-mile  dash,  650  cubic  inches  or  less — 
Won  by  K.  Neese. 

One-mile  dash,  1,000  cubic  inches  or  less 
—Won  by  Gladys  O'Donnell  at  169  m.p.h.; 
John  Hinchey,  second;  Robert  Weil,  third. 

Twenty-five-mile  dash,  175  cubic  inches 
or  less — Won  by  John  Hinchey,  19  minutes, 
45  seconds ;  Ralph  Davis,  second,  20  minutes 
one  second. 

Twenty-five-mile  dash,  650  cubic  inches 
or  less — Won  by  John  Hinchey. 

Twenty-five-mile  dash,  women  only — 
Won  by  Jean  Allen;  Gladys  O'Donnell, 
second ;  Bobbie  Trout,  third. 

Twenty-five  mile  dash,  650  cubic  inches 
or  less— Won  by  Roy  Miner ;  John  Hinchey, 
second;  J.  S.  Wakefield,  third. 

September  13 

Special  twenty-five-mile  dash  for  women 
pilots,  flying  Kinner  K-S  100-horsepower 
Fleets— Won  by  Jean  Allen,  111.60  m.  p.  h| 
Yolanda  Spirito,  second;  Bobbie  Trout, 
third. 


Model  D-2,  powered  with  the  Szekely 
engine,  utilizes  the  M-6  airfoil.  The  wings 
are  constructed  of  solid  spruce  spars  and 
wood  truss  ribs,  covered  with  fabric.  The 
fuselage  has  a  framework  of  torch  welded 
seamless  steel  tubing,  fabric  covered.  The 
landing  gear  is  of  the  split-axle  type.  The 
Szekely  powerplant  is  rated  at  forty-five 
horsepower  at  1,750  revolutions  per  minute. 

Specifications 

Model  D-2    {Szekely  engine) 

Span   37  feet  9.5  inches 

Height  overall    5  feet  8.5  inches 

Length  overall   21  feet  8.5  inches 

Wing  area   175  square  feet 

Weight  empty   582  pounds 

Useful  load   389  pounds 

Payload   190  pounds 

Gross  weight  loaded  962  pounds 

Wing  loading  5.5  lbs.  per  sq.  ft. 

Power  loading   21  lbs.  per  h.p. 

Fuel  capacity  7  gallons 

Oil  capacity   1  gallon 

Performance 

High  speed   93  miles  per  hour 

Cruising  speed  80  miles  per  hour 

Landing  speed   28  miles  per  hour 

Climb  (sea  level)  750  feet  per  minute 

Service  ceiling   10,000  feet 

Absolute  ceiling   12,000  feet 

Cruising  radius   150  miles 
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National  Guard  Race,  twenty-five  miles- 
Won  by  Capt.  E.  H.  Robinson;  Lieut  J. 
W.  Wallen,  second;  Lieut.  Paul  Whittier, 
third;  Lieut.  J.  W.  Sewell,  fourth. 

Women's  free-for-all,  twenty-five  miles — 
Won  by  Gladys  O'Donnell ;  Bobbie  Trout, 
second;  Clema  Granger,  third. 

Men's  Race,  twenty-five  miles — Won  by 
Bob  Weil,  132.33  m.p.h.;  Don  Cardiff, 
second. 

Men's  Race,  fifty  miles — Won  by  R.  O. 
Clampitt,  191.49  m.p.h. 

Fiesta  Derby,  fifty  miles — Won  by  R.  O. 
Clampitt,  183.25  m.p.h. ;  Roscoe  Turner, 
second;  Lloyd  O'Donnell,  third;  John 
Hinchey,  fourth. 

NORTHWEST 


A  NEW  airport  administration  building 
is  planned  for  early  construction  at  Felts 
Field,  Spokane,  Wash.  Other  improvements 
include  the  establishment  of  a  radio  beacon 
construction  program,  which  has  been 
placed  in  charge  of  L.  N.  Hart  of  Seattle, 
construction  of  new  hangars  as  the  airport 
expands  and  an  administration  building,  to 
be  erected  east  of  the  present  row  of 
hangars. 

WASHINGTON'S  newest  airport  is 
that  on  Lopez  Island,  near  Richardson, 
Wash.  Dedication  with  aid  of  Seattle 
pilots  is  to  take  place  soon.  The  Lopez 
Island  Commercial  Club  develoDed  the 
field. 

A  FALL  and  spring  program  of  im- 
provement is  being  inaugurated  at  the 
Walla  Walla,  Wash.,  airport.  The  city 
expects  to  construct  a  large  hangar  this 
autumn,  and  will  develop -new  runways  with 
the  coming  of  spring. 

TRADE  LITERATURE 

NEW  PAMPHLETS  AND  BOOKS 
OF  INTEREST  TO  THE 
AERONAUTICAL  INDUSTRY 

Alco  Lava 

CATALOG  32,  describing  Alco  Lava  and 
Magnesia,  has  been  announced  by  the  Amer- 
ican Lava  Corporation,  Chattanooga,  Tenn. 
Lava  insulating  parts,  made  by  the  com- 
pany for  a  number  of  electrical  and  mechani- 
cal uses,  are  designed  for  high  temperature 
work  in  a  number  of  shapes  to  serve  a 
variety  of  demands.  There  are  no  standard 
forms  which  can  be  catalogued  or  priced, 
everything  being  made  up  according  to  the 
requirements  of  apparatus  manufacturers. 
However,  a  number  of  uses  to  which  elec- 
trical manufacturers  are  putting  lava  are 
illustrated.  Magnesium  oxide  developed 
particularly  for  the  use  of  the  vacuum  tube 
trade  is  described. 


NEW   AERONAUTICAL  BOOKS 


AROUND  THE  WORLD 
IN  8  DAYS 

By  Wiley  Post  and  Harold  Gatty 
D  OST  and  Gatty  tell  of  their  flight  around 
the  Northern  Hemisphere  in  eight  days, 
fifteen  hours  and  thirty-one  minutes.  They 
describe  preparations,  equipment  and  method 
of  actual  flight.  While  the  book  is  essentially 
a  narrative  rather  than  an  exposition,  it 
provides  the  reader  a  scientific  insight  into 
the  problems  of  navigating  and  flying  a  long 
and  difficult  air  route. 

There  is  a  considerable  amount  of  inti- 
mate detail.  Each  flier  alternates  with  the 
other  to  tell  of  his  thoughts,  emotions  and 
particular  problems  as  they  made  prepara- 
tions, started,  flew  the  Atlantic,  crossed  Si- 
beria and  the  northern  route  to  Alaska,  then 
Canada  and  the  Northern  United  States  to 
Cleveland  and  New  York.  In  addition, 
Post  and  Gatty  tell  of  their  earlier  lives. 

There  is  a  number  of  photographs,  an 
introduction  by  Will  Rogers,  and  an  exact 
reproduction  of  the  pages  of  the  actual  log 
book  carried  on  the  Winnie  Mae,  showing 
hour-to-hour  entries  just  as  Gatty  made 
them. 


THE   PROBLEMS  OF 
VERTICAL  FLIGHT 

By  Parlee  C.  Grose 
■yERTICAL  flight  is  regarded  by  the 
author  as  a  new  and  infant  art  which 
is  beset  with  a  multitude  of  development 
problems  incident  to  a  maturity  yet  to  be 
attained.  This  book  has  been  prepared  to 
contribute  "whatever  it  may  possess  of  or- 
ganized and  regimented  facts  and  data  to 
the  extant  literature  of  vertical  flight."  The 
word  "helicopter"  as  used  in  this  work  con- 
notes any  of  a  general  class  of  aircraft  de- 
signed primarily  for  vertical  flight. 

The  development  of  this  phase  of  aeronau- 
tic study  is  reviewed  from  the  first  crude 
experiments  and  theories  to  the  present 
time.  The  value  of  the  helicopter  in  view 
of  the  ever  increasing  development  of  the 
conventional  airplane,  the  feasibility  of  the 
helicopter  idea  and  the  requirements  of  the 
helicopter  are  discussed.    The  contents  in- 


clude the  following  chapters :  Problems  of 
ascent,  descent,  translation  and  stability, 
the  rotating  wing  as  a  lifting  airscrew,  the 
magnus  effect  and  the  rotor  and  the  rocket 
principle.  Helicopters  are  classified  as  to 
types. 


THE  BOOK  OF  GLIDERS 

By  Edwin  Way  Teale 
TP  HE  results  of  several  years'  work  in 
collecting  material  are  represented  in 
this  volume,  which  is  intended  as  a  complete 
glider  manual.  Mr.  Teale  tells  how  to 
build  and  fly  a  glider,  how  to  qualify  for 
a  pilot's  license,  and  how  to  organize  a 
glider  club.  He  goes  into  minute  detail 
on  the  construction  of  motorless  aircraft 
and  reviews  the  history  and  development  of 
motorless  flight.  A  preface  by  W.  Haw- 
ley  Bowlus  is  included.  The  text  is  illus- 
trated with  photographs  and  diagrams. 


THE  COMPLETE  AIRMAN 

By  Capt.  C.  C.  Bailey. 
T  NTENDED  primarily  for  pilots  or  pros- 
pective  pilots,  this  book  covers  informa- 
tion on  construction  and  maintenance  of  air- 
craft and  aircraft  powerplants,  in  addition 
to  flying  instructions  generally.  The  fol- 
lowing chapters  are  selected  at  random  to  il- 
lustrate the  scope  and  aim  of  this  work: 

Mechanics,  Theory  of  Flight,  The  Aero- 
plane, Materials  of  Construction,  The  Con- 
trol System,  The  Propeller,  The  Aero  En- 
gine, Engine  Starting  and  Running,  Engine 
Faults,  The  Care  of  Engines,  Instruments, 
Rigging,  Flying  Instruction,  Aerial  Maneu- 
vers, Practical  Flying,  Aerial  Navigation, 
Inspection.  The  Effects  of  Altitude  and  The 
Weather. 


THE  RIGHT  TO  SOLO 

Edited  by  Ramon  Wilkie  Kessler 
"P  HIS  volume  represents  a  collection  of 

airplane  stories  of  interest  to  older  boys 
and  girls.  An  anthology  of  modern  adven- 
tures in  the  air,  the  book  is  devoted  to  ro- 
mantic and  adventurous  aerial  exploits.  Il- 
lustrations are  by  Clayton  Knight. 


Heston  Air  Park 

"ABOUT  HESTON,"  a  booklet  describ- 
ing Heston  Air  Park,  Hounslow,  Middlesex, 
near  London,  England,  was  recently  pub- 
lished by  Airwork  Limited.  There  is  a 
number  of  articles  reprinted  from  various 
publications  and  depicting  the  field  from  dif- 
ferent points  of  view.  The  history  and  pur- 
pose of  the  airport  are  discussed  and  the 
facilities  available  at  the  field  are  described. 
There  is  a  number  of  photographs  illus- 
trating the  design  and  construction  of  the 
field  and  of  the  various  airport  buildings. 


line  of  lathes  from  nine-inch  size  to  eigh- 
teen-inch  size.  Several  new  model  lathes 
have  been  included  in  this  edition.  This 
new  catalog,  which  contains  the  latest  de- 
velopments in  the  field  along  with  much 
interesting  information,  is  intended  as  a  ref- 
erence book  for  the  purchasing  agent  and 
for  the  mechanic.  It  will  be  mailed  any- 
where, free  of  charge,  upon  request,  ac- 
cording to  the  company. 


South  Bend  Lathes 

THE  South  Bend  Lathe  Works,  South 
Bend,  Indiana,  recently  issued  a  new  general 
^catalog,  No.  92.  'This  128-page  catalog,  in 
two  colors,  contains  illustrations,  descriptions 
and  prices  of  the  South  Bend  Series  "O" 


New  England  Airports 

A  BOOKLET  listing  and  describing  the 
airports  and  landing  fields  in  New  England 
was  recently  prepared  by  the  Aviation  Bur- 
eau of  the  Boston  Chamber  of  Commerce. 
The  booklet  contains  the  results  of  a  sur- 
vey made  by  the  bureau  to  meet  the  de- 
mand for  concise  and  convenient  information 
on  the  airplane  landing  facilities  in  this  sec- 
tion of  the  United  States. 


106 


Aero  Digest 


LATIN  AMERICAN  AVIATION 


Mexico  Largest  Importer  of  American 
Aircraft  Products  in  June 

DETAILED  information  on  aeronautical 
exports  from  the  United  States  to 
Latin  American  countries  during  the  month 
of  June  was  recently  announced  by  the 
Bureau  of  Foreign  and  Domestic  Com- 
merce, U.  S.  Department  of  Commerce. 

Mexico  was  not  only  the  largest  buyer 
of  American  aeronautics  products  in  Latin 
America  during  this  period,  but  lead  all  other 
countries,  purchasing  nine  airplanes  at  a 
total  cost  of  $189,895  and  $4,690  worth  of 
parts.  Chile  was  second  among  the  Latin 
American  buyers,  with  one  airplane  costing 
$58,602  and  $15,847  worth  of  parts.  Argen- 
tina was  third,  buying  two  airplanes  with 
a  total  value  of  $7,421  and  parts  with  a 
total  value  of  $1,413.  Guatemala  bought 
one  plane  at  $2,400.  One  engine  at  $6,035 
and  $714  worth  of  parts  were  shipped  to 
Porto  Rico. 

There  were  no  other  engine  exports. 
Other  Latin  American  countries,  purchasing 
aeronautical  parts  exclusively,  were  as  fol- 
lows :  Panama,  $5,355 ;  British  West  Indies, 
$1,153;  Cuba,  $4,500;  Brazil,  $4,027;  Peru, 
$1,153;  Colombia,  $467;  Bolivia,  $32,  and 
Honduras,  $25. 

INCREASING  SALE  of  American-built 
military  and  commercial  aircraft  in  Central 
and  South  America  was  predicted  recently 
by  H.  B.  Pentland,  aeronautics  commissioner 
for  Latin  America  of  the  Bureau  of  Foreign 
and  Domestic  Commerce.  Discussing  the 
potentialities  of  the  Latin  American  aircraft 
market  with  officials  of  the  Boeing  Airplane 
Company,  Seattle,  Wash.,  Mr.  Pentland  said 
that  in  his  opinion  an  increasingly  large 
number  of  United  States  commercial  and 
military  planes  would  be  sold  to  countries  in 
Central  and  South  America  during  the  next 
few  years.  Stimulation  of  this  market,  it 
was  stated  by  Mr.  Pentland,  is  a  principal 
aim  of  the  Bureau. 


Panama  Buys  Curriss  Planes 

THE  Republic  of  Panama  has  announced 
the  purchase  of  three  planes  from  the  Cur- 
tiss-Wright  Export  Corporation.  The  ships 
will  be  used  in  government  work.  The 
order  comprised  one  Wright  Whirlwind  300 
Keystone  Commuter  and  two  Wright  Whirl- 
wind 240  Travel  Air  Speedwings. 

The  Keystone  Commuter  will  be  used  for 
police  work,  as  an  emergency  ambulance 
plane  and  to  transport  mail  and  freight. 
The  two  Travel  Air  Speedwings  will  be 
equipped  with  armament  and  employed  for 
patrol  work. 

Captain  Marco  Gelabert,  Chief  of  the 
Panama  Air  Force,  will  be  in  charge  of  the 
new  airplane  unit. 


Mexico  Encourages  Foreign  Air  Tourists 
THE  department  of  aviation  of  the  Min- 
istry of  Communications  has  recommended 
that  all  possible  conveniences  be  made  avail- 
able to  tourists  who  come  to  Mexico  by 


airplane.  The  recommendation  stated  that 
airplane  tourists  comprise  for  the  most  part 
persons  of  means  and  a  select  group  and 
for  this  reason  no  special  vigilance  over 
them  is  necessary.  When  it  is  established 
that  the  airplane  passengers  are  tourists, 
permits  to  fly  over  Mexican  soil  should  be 
expedited  with  the  minimum  of  inconvenience 
and  with  the  greatest  possible  speed,  it  was 
suggested. 

THERE  are  fifty-one  aircraft  in  Mexico 
owned  by  private  fliers,  according  to  official 
information  recently  made  available  by  the 
Mexican  Government.  Thirty-eight  of  these 
ships  are  of  American  manufacture. 

Mexico-Lower  California  Air  Service 
Inaugurated 

MONTERREY,  Mexico,  is  now  con- 
nected to  La  Paz,  Lower  California,  by  air. 
Intermediate  points  are  also  served.  The 
new  service  was  inaugurated  recently  in  ac- 
cordance with  the  plan  of  Gen.  Andreu  Al- 
mazan,  secretary  of  communications.  Con- 
tracts have  been  signed,  according  to  offi- 
cials of  the  Cia.  Aeronautica  de  Transportes, 
for  the  establishment  of  daily  passenger 
service  between  La  Paz  and  Mazatlan,  Sin., 
where  connections  will  be  made  with  the  line 
from  Brownsville  and  Torreon  and  with 
Topolobampo,  Son.,  and  Culiacan,  Sin., 
Chihuahua,  Chih.,  Mexicali,  Tiajuana  and 
Ciudad  Juarez.  Passengers  leaving  Monter- 
rey at  10:15  a.m.  may  leave  Mazatlan  at 
3:30  p.m.  and  arrive  at  La  Paz  at  6  p.m. 
Other  lines  being  studied,  including  the  one 
from  Monterrey  to  Mexico  City  and  Mon- 
terrey to  Tampico,  will  when  completed 
make  the  Nuevo  Leon  capital  a  real  air 
center,  the  routes  radiating  to  all  of  the 
principal  parts  of  the  Republic  as  well  as 
to  the  United  States. 

THE  FIRST  Colombian  pilot  to  be  em- 
ployed by  SCADTA  is  T.  Forero,  who  re- 
ceived his  training  in  the  United  States. 
Previous  to  his  appointment,  all  of  the 
pilots  had  been  imported  from  other  coun- 
tries, no  qualified  native  pilots  being  avail- 
able. 


New  Pan  American  Operations 
DAN  AMERICAN  GRACE  AIRWAYS 
has  obtained  a  concession  from  the  Peru- 
vian Government  to  establish  its  own  radio 
stations  and  airports  to  facilitate  com- 
munications between  the  company's  planes 
in  Peru  and  to  obtain  accurate  reports  on 
weather  conditions,  according  to  a  recent 
unofficial  announcement.  The  company  oper- 
ates the  new  Lima-Santiago  service.  During 
the  first  week  of  operations,  radio  operators 
of  the  new  line  maintained  communication 
with  the  Santiago  and  Antofagasta  wire- 
less stations  and  with  the  Pan  American 
station  at  Para,  Brazil,  2,500  miles  distant. 

It  is  expected  that  Pan  American  will 
inaugurate  a  Santiago-Buenos  Aires-Monte- 
video service  within  a  period  of  six  weeks. 

Under  recent  agreements,  Pan  American 


is  limited  to  carrying  international  pas- 
sengers and  mail  over  Chilean  territory. 
However,  it  has  been  rumored  that  the 
Chilean  national  service  may  be  abandoned 
because  of  cost,  leaving  the  field  open  to  the 
"American  monopoly." 


SCADTA  to  Begin  New  Airline 

THE  SCADTA  Company  is  preparing 
to  inaugurate  air  mail  and  passenger  service 
between  the  port  of  Buenaventura  on  the 
Pacific  Coast  and  the  cities  of  Cali,  Medellin 
and  Puerto  Berrio,  in  the  interior.  In  order 
to  reach  Puerto  Berrio  from  Medellin,  the 
Andes  must  be  flown  over.  The  trip  from 
the  coast,  which  requires  from  three  to  four 
days  by  ordinary  means  of  transportation, 
will  be  made  by  SCADTA  planes  in  four 
hours.  The  distance  is  approximately  350 
kilometers. 

IN  cooperation  with  the  Colombian  Gov- 
ernment, the  SCADTA  Company  plans  to 
develop  an  airport  at  Puerto  Lievano.  This 
city,  on  the  Magdalena  River,  is  the  terminal 
of  the  railroad  from  Bogota,  capital  of 
Colombia.  Passengers  flying  from  Barran- 
quilla  will  then  be  able  to  stop  at  Puerto 
Lievano  and  connect  with  the  railroad  to 
Bogota  and  reach  the  capital  the  same  day. 
The  distance  between  Barranquilla  and 
Puerto  Lievano  is  500  kilometers.  By  rail- 
road from  Puerto  Lievano  to  Bogota  re- 
quires five  hours. 


Brazil's  Department  of  Aeronautics 

17  OR  the  purpose  of  supervising  civil  and 
*  commercial  aeronautics,  the  Department 
of  Civil  Aeronautics  has  been  created  by 
the  Brazilian  Government.  Air  mail 
revenues  will  be  used  to  cover  the  expenses 
of  the  new  aviation  department. 

The  work  of  this  body  will  be  carried  out 
under  three  divisions  as  follows:  adminis- 
trative, operations  and  traffic  sections.  Each 
section  is  composed  of  three  members.  The 
Air  Minister,  however,  may  appoint  addi- 
tional personnel.  The  departments  of  war 
and  navy  will  maintain  with  the  Depart- 
ment of  Civil  Aeronautics  an  aviation 
officer  who  will  cooperate  in  the  study  of 
aviation  problems. 

Among  the  functions  of  the  administrative 
section  are  the  study  of  foreign  and  national 
air  legislation  and  conventions ;  examination 
of  the  condition  of  companies  seeking  con- 
cessions or  permits  for  air  services;  study 
of  the  rights  and  obligations  of  pilots  among 
themselves  and  in  relation  to  owners  and 
manufacturers  of  aircraft ;  and  maintenance 
of  relations  with  foreign  administrators  of 
civil  and  commercial  aeronautics. 

The  operations  section  has  under  its 
jurisdiction  the  inspection,  licensing  and 
registry  of  aircraft ;  licensing  civil  pilots : 
study  and  opinion  on  the  establishment  of 
new  airports ;  examination  and  report  on  the 
creation  and  operation  of  civil  aviation 
schools  and  aircraft  factories. 

Among  the  duties  of  the  traffic  section  are 
drawing  up  of  plans  and  charts  of  com- 
mercial air  communications;  study  of  the 
establishment  and  operation  of  airlines;  and 
granting  of  special  licenses  for  execution  of 
flights  by  Brazilian  and  foreign  airplanes. 
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$75  a  Week 
for  Dobbins 
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In  New  Tort  I 


Let  Me  Show 

YOU  HOW   tO  a^^mm^mm^m 

EARN  $60  to  $100  a  Week 
and  UP  in  AVIATION! 

My  up-to-date  home  study  Course  gives  you  the  ground  work  you  need  to  get 
and  keep  a  real  job  in  this  fascinating,  fast  growing  industry.  Scores  of  my 
graduates,  who  didn't  know  a  thing  about  Aviation  a  few  months  ago,  are 
holding  down  fine  jobs  right  now — in  the  air  and  on  the  ground.  Over  forty 
different  types  of  jobs  to  choose  from,  once  you  have  this  necessary  training. 
Get  the  facts  about  my  practical  training,  free  Employment  Service,  and 
Money-Back  Agreement  NOW ! 


No  Previous  Experience  Needed 

You  don't  even  need  a  high  school  education — don't  have  to 
know  anything  about  planes  or  engines  to  learn  the  ground 
work  of  Aviation  with  my  Course. 
Everything  is  clearly  explained — il- 
lustrated by  hundreds  of  pictures, 
drawings  and  charts  —  made  as 
simple  and  easy  as  possible.  You 
get  all  the  information  you  need 
to  pass  the  Government's  written 
examinations  for  Mechanic's  or 
Pilot's  Licenses,  in  a  few  short 
months.  If  you  want  to  learn  to 
fly,  I  can  save  you  many  times  the 
cost  of  my  Course  on  your  flying 
time  at  good  airports  all  over  the 
country. 
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tor  hve  years.  INow  giv- 
ing ambitious  men  prac- 
tical ground  work  train- 
ing in  Aviation  at  home. 

If  you  are  18  or  over, 
mail  the  coupon  below 
for  your  copy  of  his  big 
new  FREE  Book  today. 


There's  No  Time  To  Lose— 
Get  My  FREE  Book  NOW! 

Aviation  is  growing  by  leaps  and  bounds — while  many  other 
industries  are  slumping.  Don't  wait  and  let  the  other  fellows 
get  ahead  of  you.  Think  about  your  own  future.  Let  me 
prepare  you  for  a  job  paying  $60  to  $100  a  week  or  more— 
in  Aviation.  Get  the  FACTS.  Mail  the  handy  coupon 
on  the  right  today — right  now — while  you're  thinking  about 
it.  I'll  send  you  my  big  new  FREE  Book — packed  with 
interesting  facts  about  your  opportunities  in  Aviation  by 
return  mail!  Do  it  NOW. 

WALTER  HINTON,  President 
Aviation  Institute  of  U.  S.  A.,  Inc. 

1115  Connecticut  Ave.  Washington,  D.  C. 


(U|^  for  my  big  FREE  , 
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Walter  Hinton,  President,  703-D 

Aviation  Institute  of  U.  S.  A.,  Inc. 

1115  Connecticut  Avenue,  Washington,  D.  C. 

Please  send  me  a  Free  copy  of  your  book,  "Wings  of 
Opportunity,"  telling  all  about  my  opportunities  in 
Aviation,  how  you  will  train  me  at  home  and  help  me 
get  a  job. 
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FOREIGN   NEWS   IN  BRIEF 

Compiled  from  reports   from  AERO  DIGEST  correspondents   and   the   Aeronautics  Trade  Division,  Bureau  of  Foreign  and  Domestic  Commerce. 


ENGLAND 

England    Retains    Schneider    Trophy — 
New  Seaplane  Records  Established 
by  British  Pilots  at  Calshot 

T  TNCHALLENGED  by  competition  from 
another  nation,  Great  Britain  won  per- 
manent possession  of  the  Schneider  Trophy 
in  a  speed  test  conducted  September  13  at 
Calshot,  England.  Flight  Lieutenant  J.  H. 
Bootbman  flew  a  Supermarine  S6-B  sea- 
plane around  a  31.7-mile  triangular  course 
seven  times  at  an  average  speed  of  340.08 
miles  per  hour,  exceeding  by  more  than 
eleven  miles  the  average  speed  of  the  late 
Lieutenant  H.  R.  D.  Waghorn,  winner  of 
the  last  race  in  1929.  On  the  first  two  laps 
he  broke  the  100-kilometer  (62.1-mile) 
record  at  an  average  speed  of  342.9  miles 
per  hour,  exceeding  the  former  record  of 
331.75  miles  per  hour. 

Following  the  Schneider  Trophy  flight, 
Flight  Lieutenant  G.  H.  Stainforth  estab- 
lished a  new  world's  seaplane  speed  record 
of  379.05  miles  per  hour  over  a  straightaway 
course  of  three  kilometers  (1.863  miles), 
flying  a  Supermarine  S6-B  seaplane.  The 
fastest  speed  attained  was  388.67  miles  per 
hour.  The  record  was  made  for  the  best 
four  of  six  successive  laps  over  the  course. 
The  previous  record  of  357.7  miles  per  hour 
was  established  in  1929  by  Squadron  Leader 
A.  H.  Orlebar. 

France  and  Italy,  expected  to  compete  in 
the  Schneider  Trophy  Race,  withdrew  a 
few  davs  before  the  race.  The  British  team 
then  prepared  to  enter  a  plane  and,  com- 
plying with  the  rules  of  the  contest,  make 
an  attempt  to  break  all  previous  records. 
Lieutenant  Boothman's  flight  constituted  a 
new  record  and  won  for  England  the 
Schneider  Trophy  for  the  third  successive 
time,  bringing  permanent  possession  of  the 
cup.  He  covered  the  entire  seven  laps  of 
the  course  in  a  total  of  thirty-eight  minutes, 
22.15  seconds. 

The  Schneider  Trophy  was  presented  by 
the  late  Jacques  Schneider,  French  sports- 
man. The  winning  speed  has  increased  from 
117  to  340.08  miles  per  hour  in  the  history 
of  the  contest.  The  United  States  was  the 
winner  in  1923  and  1925. 


Royal  Aero  Club  Issues  10,000th 
Aviator's  Certificate 

THE  Royal  Aero  Club  recently  an- 
nounced the  issuance  of  its  10,000th  aviator's 
certificate.  The  club's  certificate  is  the  only 
recognized  proof  of  proficiency  that  the 
private  flier  in  England  may  obtain  and  he 
must  possess  it  before  the  Air  Ministry 
will  grant  the  "A"  license  without  which  he 
may  not  pilot  an  airplane  outside  the  im- 
mediate vicinity  of  an  airport. 

Thousands  of  war  pilots  obtained  the 
certificate,  increasing  the  register  more  than 
might  otherwise  have  been  possible.  The 
list  also  includes  a  number  of  foreign  fliers. 
However,  the  number  of  certificates  is  con- 


sidered to  evidence  the  growth  of  British 
flying  during  the  past  twenty  years.  Last 
year  a  total  of  934  certificates  was  granted. 
The  Royal  Aero  Club  supervises  the  required 
test  of  every  applicant. 

THROUGH  passenger  transport  service 
between  London  and  Cape  Town,  South 
Africa,  is  scheduled  to  be  inaugurated  by 
Imperial  Airways  on  January  1,  1932.  Pas- 
sengers will  travel  in  five  types  of  aircraft : 
from  England  across  Europe  in  a  Handley- 
Page  "Hannibal,"  forty-two  place  biplane ; 
across  the  Mediterranean  in  a  Short  Broth- 
ers "Kent"  flying  boat ;  from  Cairo  to 
Khartum  in  a  Siddeley-Armstrong  "Argosy"  ; 
from  Khartum  to  Kisumu  in  a  "Calcutta" 
flying  boat ;  and  from  Kisumu  to  Cape  Town 
in  a  DeHavilland  "Hercules."  A  total  of 
eight  days  will  be  required  for  the  flight 
from  London  to  the  Cape. 

The  company  has  estabilshed  airports  at 
the  following  cities :  Nairobi,  Moshi,  Ko- 
doma,  Mbeya,  Mpika,  Broken  Hill,  Salis- 
bury, Bulawayo,  Pietersburg,  Germiston, 
Kimberley,  Victoria  West  and  Cape  Town. 
At  several  of  these  stations,  long  and  short 
wave  radio  apparatus  has  been  installed  for 
communication  between  stations  and  between 
stations  and  planes  in  flight. 


FRANCE 

AS  ONE  of  the  first  steps  in  the  reorgan- 
ization and  modernization  of  the  Aviation 
Corps,  President  Doumer  recently  signed  a 
decree  creating  a  Superior  Air  Council  com- 
posed entirely  of  generals.  The  decree  was 
presented  by  Air  Minister  J.  L.  Dumesnil 
at  the  Council  of  Ministers  in  the  Elysee 
Palace. 


Civil  Planes  in  France 
THERE  WAS  a  total  of  1,320  civil  air- 
planes in  operation  in  France  on  July  1  of 
this  year,  according  to  a  recent  unofficial 
but  reliable  census.  'This  represents  an  in- 
crease of  327  over  the  993  planes  in  civil 
use  on  July  1,  1930.  Of  the  total  number, 
639  are  owned  by  air  transport  companies, 
290  by  private  companies  and  individuals, 
241  by  manufacturers  for  use  in  flying 
schools  and  company  business,  107  by  flying 
clubs  and  private  flying  schools  and  forty- 
three  are  used  for  miscellaneous  purposes. 


French  Air  Force  Maneuvers 
npHE  most  imposing  maneuvers  of  the 
French  Air  Force  since  the  World  War 
were  held  recently  to  test  France's  aerial 
defense  along  the  eastern  frontier.  New 
types  of  aircraft  were  tried  out  and  giant 
"enemy"  bombers  were  tested  for  data  which 
the  Air  Ministry  is  collecting  on  bombing 
squadrons. 

France's  air  defense  supplements  fortifica- 
tions built  along  the  frontier  during  the 
past  ten  years  and  is  organized  in  conjunc- 


tion with  ground  defenses. 

In  these  maneuvers  the  civilian  popula- 
tion was  asked  to  cooperate  by  extinguish- 
ing all  lights  when  given  the  signal  during 
the  maneuvers.  A  system  of  alarms  has 
been  arranged  to  permit  the  air  commanders 
to  check  the  time  required  to  extinguish 
all  lights  after  the  first  raiding  craft  is 
detected  by  means  of  amplifying  "ears"  of 
the  air  defense. 

Two  hundred  planes  of  the  French  Air 
Force  engaged  in  one  phase  of  the  maneuvers 
which  comprised  four  days  and  nights  of 
continuous  fighting  between  "enemy"  and 
defense  planes. 


ITALY 

Deliver  Do.X  II  to  Italy 

THE  Do.X  II,  the  first  of  two  giant 
flying  boats  ordered  from  the  Dornier 
Works  by  the  Italian  Government,  was  re- 
cently flown  from  Altenrhein,  Switzerland, 
to  Spezia,  Italy,  for  delivery.  The  ship 
is  approximately  the  same  size  and  is  built 
along  the  same  lines  as  the  Do.X,  which 
recently  completed  at  New  York  a  flight 
from  Altenrhein  via  South  America. 

The  flight  of  the  Do.X  IT,  made  from  the 
Dornier  hangar  near  Friedrichshafen,  Ger- 
many, to  the  Italian  naval  harbor  at  Spezia, 
was  accomplished  in  less  than  four  hours, 
crossing  the  Alps  en  route  at  an  altitude  of 
12,000  feet.  The  plane  carried  a  crew  of 
twelve  and  six  passengers.  Further  flight 
tests  will  be  conducted  by  the  Germans  be- 
fore official  acceptance  of  the  plane  by  the 
Italian  Government.  Twelve  Fiat  engines 
are  installed. 


Italian  Air  Maneuvers  Engage  894  Planes 

\  TOTAL  of  894  aircraft  participated 
in  extensive  maneuvers  of  the  Ital- 
ian Air  Force  held  recently  in  the  vicinity 
of  Spezia  and  Ancona,  thus  including  both 
the  Tyrrhenian  and  Adriatic  coasts.  With 
these  exercises,  Italy  began  for  the  first 
time  experiments  in  the  use  of  aviation  as 
an  independent  unit  not  connected  with  either 
the  army  or  the  navy,  employing  the  prin- 
ciple of  the  "mass  use"  of  aircraft. 

The  main  purpose  of  the  maneuvers  was 
to  prove  that  the  air  can  best  be  defended 
from  the  air.  The  exercises  were  both 
aggressive  and  defensive.  Important  tests 
were  made  in  fighting  in  mass  formation  and 
mass  defense.  Day  and  night  "attacks" 
were  carried  out  on  industrial  centers,  pop- 
ulous cities,  naval  bases,  harbors,  railway 
junctions  and  air  bases. 

Of  the  894  planes  employed,  288  were 
fighters,  forty-eight  for  attack  upon  ground 
forces,  twenty  for  strategic  reconnaissance, 
120  for  day  bombing,  128  for  night  bombing, 
and  153  for  liaison.  In  addition,  there  were 
utilized  thirteen  experimental  bombers, 
forty-eight  fighting  seaplanes  and  seventy- 
six  seaplane  bombers. 
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GERMANY 

A  LARGE  number  of  German  student 
corps  and  unions  are  joining  the  ranks  of 
the  German  Aviation  Union.  Recently  two 
new  corporations  with  3,000  and  5,000  mem- 
bers, respectively,  joined  and  a  large  num- 
ber of  these  students  immediately  sub- 
scribed for  sail-plane  and  gliding  instruc- 
tion in  several  training  camps  of  the  union. 


NETHERLANDS 

WEEKLY  air  mail  service  between  Am- 
sterdam and  Batavia,  Java,  was  to  be  in- 
augurated October  1  by  the  Royal  Dutch 
Air  Transportation  Company,  K.L.M.,  to 
replace  the  present  fortnightly  service.  Two 
types  of  planes,  the  Fokker  Vllb  and  XII, 
will  be  used.  Passengers  will  be  carried  and 
rates  have  been  announced  by  the  company. 
Planes  will  leave  Amsterdam  every  Thurs- 
day morning  and  Batavia  every  Friday 
morning. 


U.  S.  S.  R. 

THE  FIRST  Soviet  thirty-two  passen- 
ger monoplane,  the  ANT-14,  was  recently 
completed  by  the  Central  Aero-Hydro  Dy- 
namic Institute.  This  plane,  designed  by  A. 
N.  Tupolev,  is  made  of  special  aluminum 
alloy  and  is  powered  with  five  engines  of 
480  horsepower  each.  Manufacture  of  the 
plane,  which  was  constructed  at  the  Kol- 
chug  plant,  is  scheduled  to  be  organized  on 
a  production  basis. 


CHINA 

Airport  Facilities  in  China 

'TP  HERE  has  been  some  progress  shown 
in  the  development  of  airplane  landing 
facilities  in  China,  according  to  a  report 
recently  issued  by  Trade  Commissioner  Ed- 
ward P.  Howard  at  Shanghai. 

In  the  Yangtze  Valley  there  are  seven 
provinces,  each  province  having  from  two 
to  eight  airports,  landing  fields  or  seaplane 
bases.  There  are  in  this  area  fourteen  com- 
pleted airports,  seven  completed  landing 
fields  and  one  intermediate  landing  field, 
one  partly  completed  seaplane  base  and  two 
seaplane  bases,  one  airport  and  two  inter- 
mediate landing  stations  under  construction. 

At  all  of  the  completed  airports  there  are 
hangars,  administrative  buildings  and  radio 
stations.  At  Lunghua  airport  (Shanghai), 
partly  completed,  temporary  hangars,  a  ra- 
dio station,  meteorological  station,  repair 
shops  and  an  administrative  building  have 
been  constructed ;  the  landing  field  is  in 
good  condition. 

In  South  China,  seven  airports  have  been 
completed ;  all  but  one  equipped  with  han- 
gars, radio  stations,  administration  buildings 
and  with  landing  areas  in  most  cases  in 
good  condition.  Eighteen  landing  fields  are 
completed  and  fourteen  under  construction. 
In  addition  there  are  three  completed  sea- 
plane bases. 

In  North  China,  Manchuria  and  special 
territories,  there  are  fifteen  completed  air- 
ports, one  under  construction,  thirty-five 
completed  landing  fields  and  one  completed 


seaplane  base.  One  intermediate  landing 
field  is  being  built  at  Tientsin. 

There  is  but  one  purely  commercial  air- 
port in  China,  at  Peitaiho  in  Hopei  pro- 
vince; one  has  been  proposed  for  Linsi. 
Four  military  airports  located  at  Nanking, 
Shanghai,  Kuikiang  and  Canton,  four  in- 
termediate landing  fields,  one  complete  at 
Wuhu,-  and  three  under  construction  at 
Ichang,  Shasi  and  Tienstein  and  a  tempo- 
rary floating  station  at  Kiukiang  are  used 
by  planes  of  the  Chinese  National  Aviation 
Corporation. 

Additional  hangars  and  other  equipment 
are  to  be  installed  at  seven  airports  and 
landing  fields. 

AN*  ORDER  for  six  "Moth"  training 
biplanes  and  two  "Puss  Moth"  cabin  mono- 
planes from  the  DeHavilland  company  of 
England  has  been  placed  by  the  Chinese 
National  Government  which  rules  from 
Nanking,  according  to  information  recently 
made  available.  This  order  brings  to  ap- 
proximately 100  the  total  of  Moth  light  air- 
planes sold  to  China  within  the  past  three 
years.  The  planes  will  be  delivered  to  the 
Chinese  military  airport  at  Changsha.  The 
training  planes  will  be  employed  in  the  in- 
struction of  Chinese  military  pilots  and  the 
cabin  ships  will  be  stationed  for  the  use  of 
government  officials  on  urgent  business  about 
the  country.  Around  Changsha  the  coun- 
tryside is  a  lacework  of  intersecting  rivers 
and  it  is  expected  that  these  planes  will  be 
equipped  with  seaplane  floats  for  operation 
from  the  water. 

WALLACE  HARPER  &  COMPANY, 
LTD.,  has  been  granted  exclusive  sales 
rights  for  Arrow  Sport  airplanes  in  South- 
ern China,  according  to  a  recent  announce- 
ment of  C.  B.  Pirie,  general  manager  of 
the  Arrow  Aircraft  &  Motors  Corporation, 
Lincoln,  Neb.,  U.  S.  A.  The  Harper  com- 
pany is  distributor  for  the  Ford  Motor 
Company  in  Southern  China,  and  has  main 
offices  in  Hongkong  and  Canton  with  fifteen 
sub-offices  scattered  throughout  the  south- 
ern half  of  the  country. 

Wallace  Harper,  managing  director  of  the 
company,  will  take  a  course  in  flying  instruc- 
tion at  the  Arrow  Flying  School  at  Lincoln, 
and  will  study  the  construction,  servicing 
and  operation  of  Arrow  Sport  planes.  He 
plans  to  take  a  Kinner-powered  Arrow  Pur- 
suit back  to  China  for  commuting  between 
the  Canton  and  Hongkong  offices  and 
dealers,  and  as  a  demonstrator. 


CANADA 

Canadian  Aviation  Activities  in  1931 

J.  Montagues 

CONSIDERABLE  interest  has  been 
evidenced  in  aviation  in  Canada  during 
the  summer.  Air  meets  were  held  at  a 
number  of  cities  with  successful  results. 
The  Trans-Canada  Air  Pageant  from  coast 
to  coast,  one  of  the  most  ambitious  projects 
in  the  history  of  Dominion  aviation,  was 
successfully  carried  out.  There  has  been 
a  steady  increase  in  the  number  of  pilots, 
aircraft  and  airports  licensed  and  air  mail 


poundage  is  greater  in  comparison  with  last 
year. 

During  the  second  quarter  of  1931,  ac- 
cording to  recent  government  reports,  there 
was  an  increase  of  seventy-five  in  the  number 
of  pilots'  licenses,  thirty-seven  in  aircraft 
registrations  and  ten  in  the  number  of  air- 
port licenses  issued.  Registrations  at  the 
end  of  this  period  showed  358  private  pilot 
licenses  in  effect,  405  commercial  pilot  li- 
censes, 385  air  engineers,  487  aircraft  and 
seventy-three  airports. 

Despite  the  fact  that  four  air  mail  routes 
were  canceled  because  of  general .  economic 
conditions,  air  mail  poundage  showed  an 
increase.  In  the  first  six  months  of  this 
year,  air  mail  carried  on  contract  routes 
totaled  298,996  pounds,  approximately  two- 
thirds  of  the  amount  transported  in  the 
whole  of  1930. 

Membership  in  air  clubs  has  increased 
this  year.  Government-sponsored  flying 
clubs  flew  approximately  5,000  hours  during 
the  first  six  months  in  sixty-three  planes. 
Thirty-three  commercial  and  twelve  private 
pilot  licenses  were  obtained  by  club  members. 

CONSTRUCTION  of  the  first  glider  ever 
built  in  New  Brunswick  was  recently  com- 
pleted by  L.  A.  Fletcher.  Initial  test  flights 
were  successfully  conducted.  The  craft  has 
a  weight  of  130  pounds  and  a  wing  span  of 
sixteen  feet  six  inches. 

RUNWAYS  of  the  Sydney,  N.  S.,  Air- 
port have  been  lengthened  from  2,000  feet 
to  4,000  feet,  according  to  a  recent  announce- 
ment of  the  Cape  Breton  Flying  Club. 

THE  short  wave  radio  receiving  set  re- 
cently installed  at  the  Saint  John,  N.  B. 
Airport  has  been  placed  in  operation. 

THE  Halifax,  N.  S.,  Airport  has  been 
officially  opened.  Dedicatory  ceremonies 
were  held  in  conjunction  with  the  Trans- 
Canada  Air  Pageant. 

A  JUNKERS  Ju.  52  has  been  ordered 
by  Canadian  Airways,  Ltd.  This  ship,  pow- 
ered with  an  800-horsepower  Armstrong- 
Siddeley  engine,  will  .be  used  to  transport 
heavy  freight  into  the  Hudson  Bay  district 
from  points  in  Manitoba. 


Aviation  Day  at  National  Exhibition 

A  450-MILE  cross-country  air  derby  and 
exhibition  flying  by  military  pilots  featured 
the  Aviation  Day  held  September  8  at  To- 
ronto in  conjunction  with  the  Canadian  Na- 
tional Exhibition.  Thirty-one  pilots  par- 
ticipated in  the  derby.  W.  N.  Miller  placed 
first  to  win  the  prize  of  $2,500  and  W. 
Drury  of  the  St.  Catherines  Flying  Club 
won  second  place  and  the  prize  of  $1,500. 
The  five  leaders  in  the  race  finished  within 
a  period  of  ninety  seconds  after  more  than 
four  hours  of  flying. 

Military  flying  was  demonstrated  by 
planes  of  the  R.  C.  A.  F.  Flight  Commander 
R.  Atcherley,  R.  A.  F.,  gave  an  exhibition 
of  "perverted"  flying  and  Capt.  J.  Sander- 
son demonstrated  inverted  flight. 
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AN  AERODYNAMIC  BALANCE 


THERE  is  perhaps  no  experienced 
model  airplane  builder  who  has 
not  thought  of  the  possibilities  of 
a  small  wind  tunnel  to  aid  him  in  his  ex- 
perimental work.  This  is  but  natural,  for 
in  full  size  airplane  design,  model  build- 
ers know  that  wind  tunnels  are  quite  in- 
dispensible.  Before  any  work  is  at- 
tempted on  a  large  scale  performance, 
data  is  usually  checked  with  care,  using 
small  non-flying  models  placed  in  an  air 
stream.  The  wind  tunnels  used  for  this 
work  are  great,  expensive  laboratories. 
Giant  fans  blast  the  air  at  speeds  as  high 
as  100  miles  per  hour.  It  flows  smoothly 
through  honeycomb  passages  and  finally 
strikes  the  model,  free  from  any  turbu- 
lance  or  irregularities.  Delicate  instru- 
ments measure  each  minute  force  on  the 
model  with  exacting  precision,  and  from 
these  measurements  the  airplane  designer 
checks  and  rechecks  his  performance 
calculations.  The  process  is  slow  and 
precise  but  through  years  of  development 
it  has  proved  of  great  value.  The  whole 
science  of  aerodynamics  has  been  built  on 
such  research  supplemented  by  full  flight 
results.  It  is  little  wonder  then  that 
model  builders  aspire  to  work  along  simi- 
lar lines  with  their  tissue  and  balsa  wood 
creations. 

At  first  thought  it  would  seem  that  a 
model  airplane  wind  tunnel  would  be  far 
too  complicated  for  the  average  builder 
to  attempt.  The  measuring  of  small  lift 
and  drag  forces  on  a  delicate  model  wing 
would  seem  quite  impossible.  But,  after 
all,  this  opinion  may  be  based  on  the 
knowledge  of  the  extreme  accuracy  used 
in  the  large  tunnels.  Perhaps  we  are 
losing  sight  of  what  we  really  wish  to 
know  about  our  models.  Let  us  not  for- 
get that  the  Wright  brothers  laid  their 
aerodynamic  foundation  for  the  first 
successful  plane  in  a  crudely  built  wind 
tunnel,  using  a  gasoline  engine-driven 
fan  to  furnish  the  air  blast. 

At  any  rate,  one  of  our  readers  has, 
we  might  say,  "dared"  to  construct  a 
model  wind  tunnel.  He  is  Henry  Pro- 
jansky  of  643  Beach  Street,  Revere, 
Mass.,  an  air-minded  high  school  gradu- 
ate, who  aspires  to  study  aerodynamics  at 
Massachusetts  Institute  of  Technology. 
But  before  going  ahead  with  the  details 
of  the  device  let  us  turn  to  the  general 
subject  of  aerodynamics. 


R.  E.  DOWD 


Aerodynamics  simply  means  the  sci- 
ence of  moving  air  and  its  reactions  on 
various  forms.  Perhaps  we  have  never 
thought  of  aerodynamics  in  connection 
with  anything  but  airplanes.  To  be  sure, 
it  is  of  first  importance  in  airplane  de- 
sign, but  how  about  the  wind  blowing 
around  a  tower,  a  chimney,  or  tall  build- 
ing ?  Indeed,  how  about  the  air  flow 
around  an  automobile,  a  train,  or  even 
the  lowly  milk  wagon  rumbling  along  the 
street?  All  have  their  aerodynamics. 
This  may  seem  far-fetched  but  it  is, 
nevertheless,  a  fact  because  any  body 
moving  through  the  air  has  a  resistance. 
This  resistance  varies  with  the  velocity, 
the  density  of  the  air,  and  the  size  and 
shape  of  the  body. 

One  of  the  first  things  to  be  done  by 
early  investigators  of  mechanical  flight 
was  to  determine  values  in  terms  of 
pounds  of  resistance  for  bodies  of  certain 
sizes  and  shapes,  moving  at  certain 
velocities.  This  research  •  was  carried 
further  in  order  to  obtain  similar  values 
relating  to  lifting  power  of  various  wing 
sections.  Having  the  lifting  power  at 
various  angles  of  flight  and  the  resist- 
ance as  well,  it  soon  became  evident  that 
certain  wing  sections  were  more  efficient 
than  others  because  they  had  more  lift 
and  less  drag. 

Our  great  pioneers,  Lillienthal; 
Chanute,  Langley,  the  Wright  brothers 
and  Eiffel,  all  contributed  to  this  im- 
portant fund  of  knowledge.  This  was 
the  foundation  of  the  science  of  aerody- 
namics, and  the  wind  tunnel  or  its  equiv- 
alent was  the  indispensible  means  of  car- 
rying on  this  research.. 

Model  builders  have  drawn  freely  from 
these  data  but  again  and  again  have  been 
disappointed  with  their  results.  A  wing 
section  of  supposedly  high-performance 
characteristics  would  be  chosen,  and  in 
actual  flight  tests  the  model  performance 
would  be  far  less  than  a  crudely  curved 
or  even  flat  section.  There  is  but  one 
explanation.  Because  of  their  low  speeds 
model  airplanes  have  their  own  aerody- 
namics— separate  and  distinct  from  the 


high  speed  wind  tunnel  results.  For  ex- 
ample, the  well  known  Clark  Y  wing 
section  has  been  tested  at  several  wind 
tunnel  speeds,  the  lowest  of  which  did  not 
begin  to  approach  the  three  to  four  mile 
per  hour  speeds  found  in  flying  models. 
The  results  were  astonishing.  The 
burble  point  alone,  which  is  the  point 
where  the  lift  of  a  wing  falls  off  abruptly 
because  the  air  flow  "burbles,"  was  found 
to  change  from  around  sixteen  degrees 
for  the  high  speed  down  to  about  half 
that  angle  for  lower  speeds.  Here  we 
have  a  complete  upset  of  our  carefully 
derived  data.  The  only  possible  conclu- 
sion is  obvious.  There  is  definite  need 
for  research  in  slow  speed  aerodynamics. 
The  Coefficient 

In  all  of  the  early  research  the  problem 
confronting  investigators  was  to  estab- 
lish coefficients  for  various  forms  in  order 
to  know  the  amount  of  lift  or  drag.  It 
was  an  early  realization  that  the  air 
forces  varied  as  the  square  of  the  veloc- 
ity. That  is,  the  resistance  of  a  body,  for 
example,  moving  twenty  miles  per  hour 
would  be  four  times  the  amount  for  a 
body  moving  ten  miles  per  hour.  The 
reason  is  apparent.  Twice  as  many  air 
particles  strike  a  body  in  a  given  time 
and  the  impact  force  is  twice  as  great. 
This  took  care  of  one  factor,  the  velocity. 

Early  experiments  further  established 
the  fact  that  within  limits  the  air  forces 
on  similar  bodies  varied  directly  as  the 
area.  In  this  case  the  projected  area  only 
is  considered.  This  took  care  of  another 
factor,  the  size. 

It  was  soon  discovered  that  the  shape 
of  a  body  had  much  to  do  with  its  re- 
sistance. A  sphere,  for  example,  offered 
less  resistance  than  a  disc  of  the  same 
diameter.  There  was  need  for  another 
factor.  This  was  a  coefficient,  often  re- 
ferred to  as  KL  (coefficient  of  lift)  or 
KD  coefficient  of  drag). 

We  are  now  ready  for  the  basic 
formula  R  =  KxAxV2  in  which  R  is  re- 
sistance in  pounds.  K  is  the  coefficient. 
A  is  the  area  in  square  feet  and  V  is  the 
velocity  in  miles  per  hour.  For  the  co- 
efficients we  must  refer  to  the  diagram, 
showing  some  of  the  more  common 
shapes.  These  coefficients  are,  of  course, 
for  the  higher  air  speeds.  In  all  prob- 
ability they  would  be  different  for  veloc- 
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ities  from  three  to  ten  miles  per  hour. 
Perhaps  they  would  hold  the  same  re- 
lationships but  simply  be  increased  or  de- 
creased. It  is  intriguing  to  speculate  on 
what  might  be  the  discoveries  attending 
such  an  investigation.  Here  lies  a  great 
unexplored  field  for  research.  Who  will 
make  aerodynamic  history  by  being  a 
true  pioneer  in  this  field? 

To  return  to  the  Projansky  balance,  it 
can  scarcely  be  expected  that  actual  quan- 
titative results  can  be  obtained.  It  was 
not  designed  for  that  purpose.  It  was 
designed  to  demonstrate  the  lift  and  drag 
forces  on  small  wings  and  to  make  com- 
parisons between  different  wings.  This 
it  can  do  effectively,  and  by  presenting 
the  details  of  its  construction  in  our  col- 
umns we  hope  some  of  our  readers  may 
be  encouraged  to  build  more  elaborate 
devices. 

Without  being  too  critical,  it  might  be 
pointed  out  that  discrepancies  might  re- 
sult from  the  following  sources.  First, 
the  air  stream  doubtlessly  lacks  uni- 
formity and  parallelism;  second,  the  in- 
clined surfaces  of  the  frames  might  lead 
to  false  lift  readings;  third,  the  rubber 
used  to  resist  the  air  forces  would  age 
rapidly  and  also  change  from  day  to  day 
because  of  temperature ;  fourth,  the  posi- 
tion of  the  counter  weight  would  doubt- 
less upset  readings  if  it  became  necessary 
to  change  its  size  materially.  But,  in 
spite  of  these  limitations,  the  device  is 


quite  clever  and  should  have  considerable 
utility. 

Description  of  the  Balance 

The  Projansky  balance  utilizes  two 
rectangular,  pin  jointed  frames,  held  in 
zero  position  by  rubber  strands.  One  of 
these  frames  is  mounted  on  a  supporting 
post,  while  the  other  is  mounted  on  the 
end  of  the  first  frame.  This  permits 
movement  of  the  test  part  both  up  and 
down  and  forward  and  backward  without 
changing  its  incidence  to  the  air  stream. 
The  amount  of  displacement  of  the  test 
part  might  cause  a  slight  change  in  the 
results  by  moving  it  to  another  section  of 
the  air  stream,  but  the  rubber  tension 
could  be  increased  to  minimize  this 
movement. 

The  Base  and  Post 

The  base  (1)  of  soft  wood,  about  Ya 
inch  thick  by  6  inches  wide  and  12  inches 
long,  will  be  found  large  enough  to  sup- 
port the  device  firmly.  The  post  (2)  is 
Y%  x  Ya  x  7  inches.  Three  diagonal 
braces  (3)  serve  to  steady  the  post  which 
is  fastened  to  the  base  with  a  wood  screw 
passing  up  through  from  the  bottom. 

The  main  frame  is  supported  by  a 
strip  (5)  about  y%  x  %  x  3}i  inches 
which  is  spaced  out  from  the  post  by 
blocks  (7)  notched  for  the  strip  (5). 
Pins  (6)  are  used  as  fulcrum  points  for 
the  frame.  Small  brass  washers  and 
tubular  brass  bushings  minimize  friction 


at  all  fulcrum  points. 

The  Main  Frame 
(For  Recording  Lift) 
The  upper  and  lower  members  (4)  are 
x  Y&  x  9l/&  inches  long.   Each  end  is 
provided  with  a  forked  construction  so  as 
to  accommodate  the  vertical  members  (8) 
and   (9).    The  front  vertical  member 
(8)  supports  the  secondary  frame  (11) 
by  an  extension  piece  braced  with  gussets 
as  shown.    Rubber  strands  (10)  about 
.045  square  tend  to  preserve  the  rectan- 
gular form  of  the  frame  and  act  as  a 
spring  against  which  the  air  force  acts. 

The  Secondary  Frame 

(For  Recording  Drag) 
The  long  members  of  the  secondary 
frame  are  (11).  These  pass  through 
the  slotted  construction  of  the  supporting 
piece  (12).  Forked  construction  on  each 
end  of  the  long  members  (11)  mount  the 
top  and  bottom  pieces  (13)  and  (14)  re- 
spectively. Again  rubber  strands  are 
used  to  stabilize  the  rectangular  frame. 
The  sizes  of  the  members  are  approxi- 
mately the  same  as  the  main  frame. 

The  Indicating  Device 

An  arc-shaped  piece  of  balsa  or  card- 
board is  used  to  indicate  the  movement 
of  the  frames  in  both  cases.   The  numer- 
als used  have  no  significance.  They 
(Continued  on  page  128) 
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1931  Boeing  Graduates  include  J.  Eberty,  A.Smith, 
C.  Dunbar,   Now  Co-Pilots  for  United  Air  Lines. 


CREDENTIALS 

BOEING  graduates  are  better  fitted  to  take  re- 
sponsible positions  immediately.  Employers 
respect  the  technical  and  thoroughly  practical  train- 
ing which  their  diplomas  assure — a  training  in  many 
ways  equal  to  years  of  experience.  To  alert  be- 
ginners seeking  earlier  success,  or  to  veterans  who 
recognize  the  value  of  specialized  technical  knowl- 
edge, Boeing  courses  offer  superior  and  complete 
training.  For  information — send  the  coupon  below. 


Facts  You'll  Want  to  Know — Courses  include  such  unusual  sub- 
jects as  aerial  survey,  air  transport  operating  practices,  night 
flying,  precision  landings,  advanced  meteorology,  avigation. 
Boeing  instruction  is  individual  and  intensive.  Master  Pilot 
students  fly  204  hours— 154  solo.  50  dual— and  have  924  hours 
of  technical  training  in  the  nation's  best-equipped  aeronautical 
ground  school.  Six  types  of  planes  available  for  year  round 
flying.  Fall  enrollment  begins  October  5th. 


BOEING 

SCHOOL     OF  AERONAUTICS 

Subsidiary  of  United  Aircraft  &  Transport  Corp. 


BOEING  SCHOOL  OF  AERONAUTICS 

Room  10-A,  Airport,  Oakland,  California 
Gentlemen:  I  am  interested  in 

□  Private  Pilot  □  Boeing  Master  Pilot 

□  Limited  Commercial  Pilot        □  Boeing  Master  Mechan 

□  Transport  Pilot  □  Special  Master  Pilot 

(For  Transport  Pilots) 


Name  

Address- 
City  


NATIONAL  AIR  RACE  RESULTS 

{Continued  from  page  39) 
September  4  and  5  (without  brakes) 


Winston  Krantz 

Chicago,  111. 

Aeronca 

Aeronca 

G.  M.  Johnson 

Cleveland,  O. 

Curtiss  Jr. 

Szekely 

Arthur  Davis 

Lansing,  Mich. 

Waco  10  T 

Wright  J -6 

ER 

W  h^K 

WITH  BRAKES) 
C  s  n 

Wright  J -5 

LI    d  Y  7 

]'   1  l''rst    Kt"  C 

Wac"3 

Lester  Glasscock 

Dunedin,  Fla. 

Stinson 

Wasp  Jr. 

September  6  (w 

THOUT  brakes) 

Roger  Don  Rae 

Lansing,  Mich. 

Challenger 

OX-S 

Winston  Krantz 

Chicago,  111. 

Aeronca 

Russell  Holderman 

Le  Roy,  N.  Y. 

Fleet 

Kinner 

Septem 

BER  7 

Arthur  Davis 

Lansing,  Mich. 

Buhl  Pup 

Szekely 

H.  A.  Speer 

Cincinnati,  0. 

Aeronca 

Aeronca 

Russell  Holderman 

Le  Roy,  N.  Y. 

Fleet 

Kinner 

Event  35.     Women's  Deadstick  Landing 

Contest 

August  31  (without  brakes) 

Betty  Lund 

Troy,  O. 

Aeronca 

A  n 

Mrs.  A.  Davis 

Lansing,  Mich. 

Buhl 

Szekely 

Mary  Charles 

Los  Angeles,  Cal. 

Swallow 

Kinner 

Flo.  Klingensmitli 

Minneapolis,  Minn. 

Stearman 

Wright  J-5 

Edith  Foltz 

Portland,  Ore. 

Bird 

Toan  Shankle 

Ft.  Sill,  Okla. 

Stearman 

Wright  J-5 

September  4  ( 

WITH  BRAKES) 

Flo    Klin  ensmith 

Minneapolis,  Minn. 

Waco  F 

Mrs.  A.  Davis 

Lansing,  Mich. 

Buhl  Pup 

Szekely 

Clem  a  Granger 

Santa  Monica,  Cal. 

Swallow 

Wright  J-5 

September  4  (w 

THOUT  BRAKES) 

Flo.  Klingensmith 

Minneapolis,  Minn. 

Waco  T 

Kinner 

Mrs.  A.  Davis 

Lansing,  Mich. 

Winifred  Spooner 

Leicester,  Eng. 

Curtiss-Reid 

Gypsy 

September  4  and  5 

(WITHOUT  BRAKES) 

Flo.  Klingesmith 

Minneapolis,  Minn. 

Waco  F. 

Kinner 

Winifred  Spooner 

Leicester,  Eng. 

Curtiss  Reid 

Gypsy 

Mildred  Morgan 

Beverly  Hills,  Cal. 

Travel  Air 

Wright  J-5 

September  5  ( 

Edith  Foltz 

Portland,  Ore. 

Bird 

Kinner 

Flo.  KliiigL'nsniith 

Minneapolis,  Minn. 

Stearman 

Wright  J-6 

Betty  Lund 

Troy,  O. 

Bird 

Kinner 

September  6  (w 

ITHOUT  BRAKES) 

Clema  Granger 

Santa  Monica,  Cal. 

Swallow 

Wright  J-5 

Mrs.  A.  Davis 

Lansing,  Mich. 

Buhl  Pup 

Flo.  Klingensmith 

Minneapolis,  Minn 

Wright  J-6 

September  7 

J.    Shankle  (  .  ( 

Beverly  Hills,  Cal 

Travel  Air 

Wright  J-5 

M.   Morgan  I  tie  ( 

St.  Sill,  Okla. 

Stearman 

Wright  J-5 

Edith  Foltz 

Portland,  Ore. 

Bird 

Kinner 

Event  36.  Ai 

Transport  Speed  an 

d  Efficiency,  Multi-Motored  Shi 

Canton,  0. 

Ford,  Trimotor 

3  Wasps 

122.660 

Waldo  Waterman 

Los  Angeles,  Cal. 

Bach 

f2  Kinners) 
J 1  Wasp  ( 

120.691 

Wm.  Atwell 

Cleveland,  0. 

Sikorsky 

99.036 

Event  36- A.    Speed  and  Efficiency,  Single-Motored  Ships 

Eldon  Cessna 

Wichita,  Kan. 

Warner 

2010 

Walter  Carr 

Saginaw,  Mich. 

Warner 

H.  T.  Airier 

Troy,  O. 

Waco 

Continental 

1549 

Event  38.    National  Guard  Race  for  Douglas  Trophy  (Handicap) 

Capt.  J.   K.  Gill 

Ohio  N.  G. 

0-38 

143.234 

Lieut.  W.  Newhall 

111.  N.  G. 

0-38B 

142.841 

Lt.  W.  K.  Ebel 

Md.  N.  G. 

0-38 

142.513 

Special  Sportsman 

Pilot  Race,  Free-for 

All  (5  laps  5  mile  course)  (Handicap) 

Lloyd  Layne 

Chicago,  111. 

Laird 

Wasp  Jr. 

146.878 

W.  L.  Stribling 

Macon,  Ga. 

Travel  Air 

Wright 

144.91J 

F.  W.  Zelcer 

New  York,  N.  Y. 

Laird 

Wright  J-6 

138.287 

Event  A.  1 

/len's  115  cu.  in.,  Fr 

e-for-All  (6  laps 

5  mile  course) 

Duke  Muller 

Chicago,  111. 

Heath 

Continental 

91. liS 

W.  Franklin 

Kankakee,  111. 

Church 

Church  J-3 

89.1J5 

M.  Lambert 

Chicago,  111. 

Heath 

Continental 

82.10! 

Event  B.    Men's  115  cu.  in.  A.  1 

.  C.  Race  (6  lap 

s  5  mile  course) 

H.  A.  Speer 

Cincinnati,  0. 

Aeronca 

Aeronca 

75.571 

Thos.  Cushman 

Cincinnati,  O. 

Aeronca 

Aeronca 

74.994 

H.  Eichhammer 

Cincinnati,  0. 

Aeronca 

73.455 
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The 

NAVY 

knows  

Boeing  is  proud  of  its  navy  service 
record!  Boeing-equipped  squadrons 
hold  the  vertical  bombing  and  gunnery 
championship,  the  1930  Schiff  Memo- 
rial Trophy  for  flying  without  mishap, 
and  other  tributes  to  men  and  aircraft. 
Careful  buyers  recognize,  in  Boeing 
commercial  models,  the  stimulus  of  the 
Navy's  exacting  requirements.  These  are 
a  constant  spur  to  Boeing  engineers, 
whose  fighters  in  Navy  service  today 
outnumber  those  of  all  other  builders. 
Boeing  Airplane  Company,  Seattle.  Sub- 
sidiary of  United  Aircraft  and  Transport 
Corporation. 
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BACK  of  the  laurels  won  by  Warner 
"Scarab"  engines  at  the  1931  National 
Air  Races  is  the  master  craftsmanship  of 
the  Govro-Nelson  shops — where  many  of 
the  parts  used  in  these  engines  were 
machined  with  faithful  accuracy,  in  a  plant 
where  the  latest  and  most  modern  equip- 
ment is  combined  with  aviation  skill  and 
experience  that  dates  back  to  the  beginning 
of  the  industry. 

Information  or  quotations  will  be  sent 
promptly  upon  receipt  of  your  blue 
prints. 

THE  $/ 

GOVRONELSON 

COMPANY 

1931  ANTOINETTE  DETROIT 
CRAFTSMEN  TO  THE 
AVIATION  INDUSTRY 


MEASURED  LIFT  OF  AIRFOILS 

{Continued  from  page  47) 
tunnel  models  are  unreliable  with  respect  to  the  determina- 
tion of  the  burbling  point  of  the  corresponding  full  size 
wing.  Even  tests  at  full  size  would  not  solve  the  question. 
It  is  pretty  safe  to  say  that  the  interference  of  the  fuselage 
and  of  other  airplane  parts  exert  some  influence  on  the 
burbling  point.  The  burbling  point  is  only  partially  a 
function  of  the  wing  section,  and  cannot  therefore  be  de- 
termined exactly  or  computed  from  the  wing  section  as 
such. 

Within  only  certain  limits  is  the  burbling  point  a  prop- 
erty of  the  wing  section.  Within  these  limits  experience 
has  now  shown  that  there  exists  a  simple  relation  between 
the  potential  flow  and  the  burbling  point.  The  burbling 
point  is  itself  a  function  of  the  potential  flow;  it  is  the 
point  where  this  flow  collapses  like  a  column  under  its 
critical  load.  The  potential  flow  of  the  primitive  theory 
is  always  parallel  to  the  trailing  edge,  but  it  does  not  hit 
the  leading  edge  in  its  direction  except  at  one  particular 
angle  of  attack.  At  that  angle,  the  wing  section  can  be 
said  to  be  most  perfectly  streamlined  for  its  purpose.  At 
that  angle,  it  is  best  fitted  to  withstand  the  disturbing  in- 
fluence of  the  air  friction. 

The  direction  of  best  streamlining  is  close  to  the  direc- 
tion of  the  wing  chord.  With  a  wing  section  symmetrical 
fore  and  aft,  the  effective  angle  of  attack  zero  gives  a 
symmetric  air  flow,  and  hence  one  tangential  at  both  edges. 

Experience  shows  now  that  a  small  deviation  for  the 
angle  of  attack  of  best  streamlining  does  not  greatly  inter- 
fere with  the  smoothness  of  the  air  flow.  The  ability  of 
the  potential  flow  to  withstand  the  disturbing  influence  of 
the  air  friction,  however,  becomes  smaller  and  smaller  as 
the  difference  between  the  angle  of  attack  and  the  angle 
of  best  streamlining  grows.  With  almost  all  conventional 
wing  sections,  the  critical  point  is  reached  when  the  lift 
coefficient  is  about  .9  or  almost  1.0  larger  than  at  the  angle 
of  attack  of  best  streamlining.  A  practical  rule,  originated 
by  W.  S.  Diehl  of  the  U.  S.  N.,  agrees  in  spirit  with  the 
above  relation.  Diehl  uses  the  trailing  angle.  This  is 
the  angle  between  the  wing  chord  and  the  tangent  to  the 
mean  camber  line  at  the  trailing  edge.  Roughly  speaking, 
the  trailing  angle  is  comparable  to  twice  the  characteristic 
angle,  or  to  twice  the  angle  between  the  chord  and  the 
average  direction.  It  is  a  kind  of  measure  of  the  mean 
effective  camber.  The  rule  for  the  burbling  point  says 
now  that  the  maximum  lift  coefficient  is  about  at  CLmai= 
.1  (IO+J/2Q)  where  Q  denotes  the  trailing  angle.  It  is 
a  little  lower  if  the  trailing  angle  is  larger  than  12  degrees 
and  the  mean  camber  correspondingly  large.  The  lift  co- 
efficient at  zero  angle  of  attack  is  about  .1  .  y2Q.  Strictly 
speaking,  this  would  be  the  lift  coefficient  at  the  zero  value 
of  the  effective  angle  of  attack,  but  at  those  lift  coefficients 
these  distinctions  will  not  make  much  difference. 

With  biplanes,  the  maximum  lift  coefficient  is  about  10 
per  cent  smaller,  particularly  with  the  lower  wing."  The 
aspect  ratio  used  for  the  induced  angle  of  attack  is  the 
effective  one,  computed  from  the  actual  aspect  ratio  of 
both  wings  together,  and  by  multiplication  by  the  span 
factor.  These  are  questions  of  detail  and  they  do  not. 
affect  the  broad  picture.  With  either  type  of  wing,  the 
maximum  lift  coefficient  has  a  definite  limit,  which  even 
with  special  devices  can  not  be  indefinitely  raised.  No 
plain  wing  section  has  a  larger  maximum  lift  coefficient 
than  1.5.  Increasing  to  excess  the  camber  and  the  trailing 
angle  becomes  finally  ineffective,  and  is  besides  impractical 
because  the  drag  and  the  travel  of  the  center  of  pressure 
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become  excessive. 

We  shall  discuss  the  known  and  the  prospective  means 
for  the  increase  of  the  maximum  lift  coefficient  in  a  later 
article.  Even  the  most  optimistic  expectations  of  such 
future  increase  are  however  insufficient  to  overcome  the 
shortcomings  of  wings,  finding  expression  in  the  existence 
as  such  of  a  definite  limit  of  the  maximum  lift  coefficient. 
Wings  lift  only  when  they  move,  and  are  thus  imperfect 
for  the  performance  of  certain  functions  desirable  for  air- 
craft wings. 

This  is  the  sixteenth  of  a  series  of  articles  by  Dr.  Max 
M.  Munk.  Copyright  1931.  All  rights  reserved  by  the 
author. 


THOSE  REAR  VISION  RACES 

{Continued  from  page  42) 

We  had  a  champion  dead  stick  landing  contestant  this 
year — C.  S.  Reitzel.  He  saw  he  was  overshooting,  stalled, 
and  fell  right  into  the  middle  of  the  circle.  That's  what 
you  call  sticking  at  nothing  to  win.  Next  year  he  hopes  to 
get  above  the  circle,  shut  off  his  engine,  and  spin  in. 

Senator  Hiram  Bingham,  Republican,  Connecticut,  Presi- 
dent of  the  N.  A.  A. — to  tell  the  worst  about  him  at  one  fell 
swoop — was  at  his  usual  station  by  the  announcers'  stand, 
ready  at  a  moment's  notice  to  leap  into  any  vacant  spot  on 
the  program  and  send  forth  the  glad  news  of  the  N.  A.  A. 
and  all  it  had  done  for  aviation.  He  and  the  robot  had 
their  pictures  taken  together,  shaking  hands.  They  made 
quite  a  pair.  The  robot  was  a  bit  snappier  than  Hiram, 
but  outside  of  that  you  could  hardly  tell  them  apart. 

You  know,  Hiram  has  been  attending  these  races  every 
year  and  it's  always  been  a  problem  to  know  quite  what 
to  do  with  him.  Well,  this  year  I  got  him  a  job.  It  was 
a  shock  to  him,  too,  for  he's  been  unemployed  for  years 
and  years — you  can't  get  a  Senator  to  do  any  work.  Well, 
we  had  a  fish  pond  in  front  of  the  stand,  with  a  school  of 
goldfish  in  it,  so  it  just  occurred  to  me  to  appoint  Senator 
Bingham  as  Keeper  of  the  Fish  at  the  National  Air  Races. 
I  announced  it  over  the  radio,  and  everybody  agreed  the 
good  old  Senator  was  just  the  man  for  the  job.  I  in- 
structed him  in  his  duties,  which  were  to  go  out  and  hold 
an  umbrella  over  the  fish  when  they  were  near  the  surface, 
in  case  they  got  their  backs  sunburned ;  and  to  put  rain- 
coats on  them  when  it  rained,  so  they  wouldn't  catch  cold. 
He  and  the  fish  seemed  very  happy  and  contented  together. 

Phil  Henderson  was  Keeper  of  the  Sharks — the  horde 
of  carnivorous  fish  that  went  swimming  through  the  stands 
yelling,  "Hot  dogs — popcorn — soft  drinks — hard  times — 
ice-cream — and  sun  glasses."  These  fellows  became  a  pest 
after  the  first  hour.  Like  a  flock  of  cackling  geese,  they 
loudly  hawked  their  wares.  The  public  couldn't  hear  the 
announcers,  the  bands,  the  distinguished  visitors,  or  the 
motors.  I  heard  that  several  of  these  hawkers  were  killed 
and  thrown  under  the  bleachers  by  the  infuriated  spec- 
tators. Phil,  let's  put  a  muffler  on  these  lads  next  year. 
After  all,  if  a  man  wants  a  hot  dog  he'll  buy  it  without 
being  bellowed  at. 

This  year  the  Public  Address  System  was  repaired,  and 
under  the  direction  of  Bert  McGrath,  Chief  Announcer,  it 
functioned  with  the  minimum  of  annoyance — which  is  a 
great  triumph  for  this  invention.  The  cheese  salesman 
Was  off  the  air,  so  we  didn't  have  to  hear,  seventeen  times 
a  day,  "This  address  system  is  given  us  by  courtesy  of  the 
Blah-blah  Cheese  Co.  Eat  more  cheese."  Jack  Storey  and 
Jim  Ewing  handled  the  races  as  well  as  they  could  con- 
sidering that  they  only  got  a  glimpse  of  the  racers  every 
now  and  then.  Jim  is  the  best  race  announcer  I've  heard ; 
he  has  a  remarkable  memory  for  the  positions  and  speeds 
{Continued  on  following  page) 


"SEATED 
SIDE-BY-SIDE 


sociable 

and 
pleasant 


There  are  Autogiro  landing 
fields  everywhere — airports 
are  not  necessary.  The  Kellett 
Autogiro  lands  at  practically 
no  speed  —  in  its  own  length. 
It  cannot  stall  out  of  control. 
Obviously,  it  is  easy  and 
pleasant  to  run.  You  can  fly 
from  the  lawn  of  your  own 
estate  to  your  friend's  place 
or  to  your  golf  club. 

TO  DISTRIBUTORS: 

1932  demonstrators  are  now  being  delivered  to  dis- 
tributors under  a  type  of  franchise  which  we  shall  be 
glad  to  discuss  with  others.  The  autogiro  appeals  to 
that  group  of  financially  responsible  people  who  want 
to  fty  but  do  not  desire  to  be  "intrepid  aviators." 

Write  for  booklet,  "Slow  Motion  Landings" 


KELLETT 

AUTOGIRO 


KELLETT  AIRCRAFT  CORPORATION 

Associated  with  the  Ludington  Group 

719  ATLANTIC    BUILDING     •  PHILADELPHIA 

LICENSED  UNDER  CIERVA  PATENTS 
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point  for  point  with  any  other  training 
and  personal  plane  .  .  .  regardless  of  price 


1.  Greatly  increased  range  of  visibility. 

2.  Full  power — 95  h.p. — 4  inline  air-cooled  motor. 

3.  Full  performance — 118  m.p.h.  top,  over  100 
m.p.h.  cruising,  and  750  ft.  per  minute  climb. 

4.  Wide  undercarriage  that  defies  ground  loop- 
ing_7'7". 

5.  All  metal,  full  length  ailerons  with  differential 
movement,  giving  perfect  lateral  control. 

6.  Standard  equipment  includes  brakes  and  semi- 
air  wheels. 

7.  Eight-inch-travel  oleo  shock  absorbers. 

8.  Perfectly  streamlined  nose. 

9.  Clean  engine  operation. 

10.  High  propeller  clearance — 15  inches. 

11.  High  wing  clearance — 7  feet. 

12.  Ground  maneuverability  in  winds  considerably 
above  normal. 

13.  The  "guts"  for  acrobatics,  if  for  no  purpose 
other  than  the  completion  of  advanced 
training. 


FAIRCHILD  22  is  the  lowest  priced,  full  quality  airplane 
ever  offered,  yet  Its  real  value  is  not  alone  in  price.  These 
and  many  other  engineering  advancements,  all  designed  to 
initiate  a  new  era  in  purposeful  economy,  mark  FAIR- 
CHILD  22  as  the  finest  sport-trainer  ever  built  to  the  high 
American  standard.  The  price  is  sensible  ...  its  economy 
of  operation  a  boon  to  all  who  hope  to  fly. 

A  Factory  Representative  is  in  your  territory,  and  will 
gladly  demonstrate  the  FAIRCHILD  "22"  upon  request  . 
write  for  details  on  our  dealer  plan. 

CIRRUS  HI-DRIVE,  118  M.P.H.,  $2775  AT  THE  FACTORY 


KREIDER-REISNER  AIRCRAFT  CO. 

INC. 

Hagerstown,  Maryland 

Division  of 

FAIRCHILD    AVIATION  CORPORATION 
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of  the  racers,  and  can  explain  just  what  is  happening  so 
the  crowd  get  it.    As  a  speed  event  announcer  Jim  Ewing 
stands  head  and  shoulders  above  anyone  I've  heard  attempt 
this  difficult  form  of  announcing. 

I  did  a  little  chatter  myself  for  a  couple  of  trained 
seal  acts.  I  barked  for  Hawley  Bowlus,  Warren  Eaton, 
and  Russell  Holderman  who  performed  in  their  towed 
gliders,  and  for  Al  Williams  in  a  special  demonstration  of 
ground-to-plane  radio  communication,  showing  how  the 
strong  back  is  guided  by  the  weak  mind.  When  they  came 
down  I  threw  them  each  a  herring,  and  they  ambled  off 
to  their  tanks  very  contentedly  until  the  next  performance. 
It's  amazing  what  you  can  train  these  mammals  to  do,  isn't 
it?  By  the  way,  it's  well  we  had  these  acts,  and  the  vari- 
ous naval  and  military  events,  for  during  the  first  two  days 
of  the  "Races"  there  wasn't  a  single  race.  Old  Cliff  has 
got  the  National  Air  Races  pretty  well  de-raced  when  he 
can  run  two  days  on  stunts  and  formations,  eh?  And  no- 
body complained!  We'll  get  this  thing  down  eventually 
so  we  can  do  away  with  the  races  entirely  and  substitute 
elephants  and  giraffes.  I  really  believe  the  public  would 
prefer  it.  When  Vincent  Burnelli  arrived  in  his  flying 
menagerie  the  crowd  really  expected  a  couple  of  elephants 
to  appear.    But  they  had  to  be  content  with  Frank  McKay. 

As  I'm  running  over  my  allotted  space,  I'll  end  this  with 
my  suggestions  about  next  year's  races.  Let's  change 
the  set-up  so  we  may  have  the  advantages  that  were  demon- 
strated at  Chicago,  when  we  could  see  the  planes  racing 
over  the  course,  from  start  to  finish.  The  horse  race  start, 
you  know,  with  the  scattering  pylon,  is  my  own  contribu- 
tion to  air  racing.  I  described  it  in  detail  in  Aero 
Digest  some  years  ago,  sold  the  idea  to  Clifford  Gilder- 
sleeve  and  Clifford  Henderson— for  nothing — and  saw  it 
work  out  perfectly  at  Chicago  last  year. 

The  City  of  Cleveland  owns  not  only  the  airport  that 
is  already  in  use,  but  also  all  of  the  land  back  of  the 
grandstand,  extending  to  the  river.  That  land  should  be 
filled  in,  graded,  drained,  and  prepared  for  flying  before 
next  summer.  The  cost  of  preparation  of  this  land,  now 
being  wasted,  will  be  about  $200,000.  But  when  that 
money  has  been  spent  and  the  airport  has  been  enlarged 
to  that  extent,  Cleveland  will  have  the  largest  and  finest 
airport  in  the  United  States,  if  not  in  the  world,  and  it 
will  have  the  finest  air  racing  plant  in  the  country. 

The  present  position  of  the  stands  is  unfortunate  for 
two  main  reasons:  the  race  course  cannot  be  in  sight,  and 
the  light  is  bad.  Facing  east,  there  is  a  glare  of  sunlight 
for  much  of  the  day,  and  a  light  for  at  least  three  hours 
of  the  afternoon  that  is  hard  on  the  eyes.  The  easiest  and 
best  light  is  to  the  north.  The  stands  should  be  removed 
from  their  present  position  and  set  up  in  the  southwest 
part  of  the  new  field.  From  that  position  the  light  is 
easy  on  the  eyes,  and  the  course  may  be  laid  out  so  the 
racers  are  in  sight  all  the  way  around. 

The  present  stand  position  is  at  right  angles  to  the 
prevailing  winds,  which  are  southwest  in  August  and 
September.  This  results  in  the  spectators  baking  in  the 
sun,  with  no  chance  of  a  cooling  breeze,  which  is  shut 
off  by  the  stands.  In  the  new  position  the  winds  will 
sweep  along  the  stands,  cooling  the  fevered  brows  of  those 
who  have  been  heated  up  by  one  of  Senator  Bingham's 
speeches.  A  further  advantage  is  that  the  planes,  landing 
into  the  wind,  will  land  along  the  stands,  instead  of  at  them. 

With  the  stands  facing  north  from  the  southwest  corner 
of  the  new  field,  it  will  be  possible  to  lay  out  a  course  on 
which  the  racing  planes  always  will  be  in  sight.  At  Chicago 
we  had  the  natural  advantage  of  rising  ground  on  the 
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back  stretch.  We  can  duplicate  that  advantage  on  Cleve- 
land's level  course  by  this  simple  device:  Procure  two 
standard  power  transmission  towers,  which  are  about  the 
desired  height,  and  have  them  erected  as  pylons,  using 
bolts,  so  they  may  be  disassembled.  Then  rule  that  all 
planes  fly  at  a  height  not  lower  than  the  tops  of  those 
pylons.  This  insures  seeing  them  all  around  the  course — 
and  also — mark  this  advantage! — renders  it  impossible  for 
too  daring  pilots  to  hit  trees  on  the  course,  as  was  done  on 
at  least  one  occasion  this  year.  The  only  place  on  the 
course  where  the  ships  will  be  low  will  be  upon  approaching 
and  departing  from  the  home  pylon,  around  which  the  turn 
should  be  at  an  angle  sufficiently  acute  to  add  the  usual 
spectacular  turn  feature.  The  home  pylon  can  be  out  in 
the  field  far  enough  to  insure  the  safety  of  spectators. 

I  earnestly  suggest  that  the  improvement  of  Cleveland 
Airport  be  undertaken  at  once  in  order  to  provide  employ- 
ment for  many  men  during  the  winter  months.  This 
promises  to  be  a  hard  winter — the  Cleveland  Community 
Chest  will  be  taxed  to  the  utmost.  Is  it  not  a  sound  time 
to  undertake  needed  work,  at  a  time  when  so  many  need 
work  and  cannot  find  it?  What  I  suggest  about  enlarging 
and  improving  the  field  always  was  contemplated — that 
land  was  bought  in  order  to  have  it  available  for  more 
landing  space  when  it  was  needed.  Well,  it  is  needed  now ; 
the  men  who  will  work  on  it  need  work ;  the  money  should 
be  available.  I  know  Cleveland  and  the  public  spirited  men 
who  have  made  it  the  very  admirable  community  it  is ;  I 
cannot  believe  that  they  will  hesitate  to  provide  the  money 
required  for  this  improvement. 

The  work,  of  course,  should  be  under  the  direction 
of  Major  Jack  Berry,  the  very  efficient  manager  of  Cleve- 
land's Municipal  Airport.  Give  Jack  the  means,  and  he 
will  develop  the  rest  of  the  field  to  fit  with  the  excellent 
plan  under  which  he  has  developed  that  part  now  in  use. 
It  is  not  necessary  to  raise  the  level  of  this  new  part  to 
that  of  the  present  field — a  moderate  slope  will  be  per- 
fectly safe  and  will  afford  better  opportunity  for  drainage. 
Furthermore,  a  road  of  inexpensive  construction,  level  with 
the  field,  should  lead  from  the  new  field  to  the  hangars, 
within  the  limits  of  the  field.  This  was  a  feature  badly 
needed  this  year.  The  present  road  behind  the  stands 
would  be  discontinued,  and  a  new  road  prepared  to  run 
along  the  edge  of  the  river. 

Cleveland  Airport  should  be  enlarged  if  it  is  to  be  the 
air  racing  center  of  America.  What  better  time  to  do  the 
work  than  when  labor  and  materials  are  at  low  prices? 
What  better  time  to  undertake  municipal  improvements 
than  when  many  of  the  dwellers  in  the  municipality  need 
work  and  are  demanding  it?  Finally,  give  the  public  real 
air  racing  and  they  will  turn  out  in  sufficient  numbers  to 
more  than  repay  the  added  cost  of  providing  the  necessary 
field  facilities. 

The  people  of  Cleveland  are  to  be  congratulated  on  their 
achievement  this  year — a  remarkably  fine  example  of  public 
spirited  effort  at  a  time  when  many  communities  lack  the 
financial  courage  necessary  to  put  on  such  an  event.  I 
hope  they  will  forgive  this  old  pilot  for  suggesting  that 
even  better  may  be  done  in  1932.  I  don't  think  I'd  sug- 
gest it  if  I  didn't  know  that  Cleveland  never  has  been 
satisfied  with  anything  that  fell  even  a  little  short  of 
perfection. 
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and'  aircraft  accessories.    It  has  some  of  the  outstanding 
manufacturers  in  the  state.    When  the  industry  is  finally 
stabilized  it  will  no  doubt  be  found  that  just  as  Michigan 
(Continued  on  following  page) 


Fly  with  the 

DAWN  PATROL 


Take  to  the  air  with  the  famous  Spartan 
Dawn  Patrol  which  gives  students  experi- 
ence in  cross-country  flying. 

• 

Those  who  want  the  most  thorough  flight 
training  available  are  invited  to  send  for 
full  information  on  the  Spartan  School  of 
Aeronautics — a  school  fully  accredited  by 
the  Department  of  Commerce.  All  Spartan 
courses  are  designed  to  impart  maximum 
fitness  and  ability  to  the  graduate,  yet 
tuition  rates  are  surprisingly  low.  Write 
today  for  full  particulars.  Check  the 
course  you  are  interested  in. 

□  Mechanics's — Includes  aluminum  and  steel  welding,  engine 
and  airplanes,  final  inspection,  trammeling  fuelage,  doping, 
and  shop  methods.  Engine  test  stand  instruction,  prop 
swinging,  tracking  and  theory  of  operation.  Woodworking,! 
covering,  patching,  wire  work,  rigging,  inspection,  trouble 
shooting,  assembling,  air  commerce  rules  and  regulations, 
air  traffic  rules.   Tuition  now  $175 

□  Master  Mechanic's— Includes  all  instruction  outlined  under 
Mechanic's  Course,  in  addition  to  advanced  work  on  engines 
and  airplanes,  final  inspection,  trammeling  fuselage,  doping, 
finishing,  instruments,  propellers,  wood,  steel  and  micarta, 
tracking,  etching,  balancing^  Swinging  a  ship,  service  methods 
and  procedure,  experience  under  actual  working  conditions 
on  cross  country  flights.    Tuition  now  $275 

□  Private — Includes  10  hours  dual  instruction,  10  hours  solo 
flying  and  120  hours  ground  school  instruction.  Tuition 
now   .. ...  $300 

□  Limited  Commercial — Includes  15  hours  dual  instruction,  35 
hours  solo  flying,  cross  country  flying  with  the  famous  Dawn 
Patrol,  and  240  hours  ground  instruction  in  all  essential  sub- 
jects.   Tuition  now   <  $900 

□  Transport— Includes  35  hours  dual  instruction,  165  hours  solo 
flying,  cross  country  flying  with  the  famous  Dawn  Patrol, 
and  500  hours  ground  instruction.  5  different  types  of  ships 
used.    Tuition  now   $2750 

LIBERAL  PAYMENT  PLAN — FREE  TRANSPORTATION  TO  TULSA- 
CADET  UNIFORMS  FURNISHED  FREE 

SPARTAN 

SCHOOL    OF  AERONAUTICS 

MUNICIPAL  AIRPORT  TULSA,  OKLAHOMA 


Gentlemen:  Please  send  me  (without  obligation)  your  32- page  illustrated 
catalogue  and  full  particulars  of  courses,  payment  plan's  arid  low  tuition  rates. 


Name  

Address  '.  

City   State. 
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dominates  the  world  in  the  production  of  motorcars  so 
will  be  it  dominating  the  field  in  aircraft  production.  It 
now  has  such  outstanding  manufacturers  as  Ford,  Buhl, 
Verville,  Lockheed,  Ryan,  Driggs,  Packard,  Warner,  Conti- 
nental, Rover  and  Szekely.  In  addition  to  commercial  avia- 
tion activities  Michigan  has  several  military  aviation  organi- 
zations which  bring  over  a  million  dollars  into  the  state 
annually.  There  is  Sel  fridge  Field,  headquarters  of  the 
Regular  Army  organization,  and  there  are  the  National 
Guard  Squadron,  the  Naval  Reserve  Squadron,  and  the 
recently  formed  Marine  Corps  Reserve  Squadron. 

Northern  Michigan  offers  to  the  world  one  of  the 
finest  playgrounds,  both  for  summer  and  winter.  The  air- 
plane offers  itself  very  admirably  as  the  natural  transpor- 
tation medium  for  reaching  this  area  of  scenic  beauty. 
When  landing  fields  are  established  throughout  this 
northern  country,  many  metropolitan  dwellers  will  be  es- 
tablishing winter  as  well  as  summer  colonies  and  com- 
muting by  airplane,  as  they  are  now  doing  with  motorcar 
to  their  present  cottages  fifty  miles  from  their  office. 

The  upper  peninsula,  separated  as  it  is  by  Lake  Michigan 
from  the  lower  peninsula,  has  little  business  or  social  con- 
nections with  the  lower  peninsula.  The  residents  of  the 
upper  peninsula  transact  a  great  deal  of  their  business  with 
Milwaukee,  Duluth  and  Chicago,  and  read  the  papers  of 
Wisconsin  and  Illinois.  Since  these  two  peninsulas  are 
politically  connected'  there  should  be  closer  business  rela- 
tions, and  this  can  be  brought  about  by  the  airplane. 
Whereas  it  takes  twelve  hours  from  Sault  St.  Marie  and 
sixteen  hours  from  Marquette  to  Detroit  by  train  or  auto- 
mobile, the  airplane  will  bring  them  three  and  four  hours 
respectively  from  the  state's  largest  metropolitan  area. 

THREE  WEEKS'  LEAVE 
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navy,  the  tourist,  the  wealthy  man  or  the  amusement  of  a 
holiday  crowd.  But  not  as  a  universal  transportation  utility. 

It  is  perfectly  safe  to  say,  I  think,  that  a  hundred  Ameri- 
cans have  flown  for  every  Englishman  who  has  seen  some- 
thing of  his  country  from  the  cockpit  or  cabin  of  an  air- 
plane. They  are,  in  a  word,  not  air-minded,  unless  it  be 
for  military  or  sporting  purposes.  They  were  ready  to 
turn  out  in  thousands  to  see  the  Schneider  Cup  races, 
because  that  was  expected  to  be  a  sporting  proposition. 
But  they  don't  fly,  and  they  don't  expect  to  fly  this  side 
of  heaven. 

I  think  I  recognized  some  sound  reasons  for  this  state  of 
affairs.  The  first  is  the  fact  that  the  Englishman  has  a 
good  deal  on  his  mind  at  the  moment.  He  can't  afford 
to  fly,  and  not  many  of  him  can  afford  to  own  or  operate 
an  automobile,  with  gasoline  at  thirty  cents  a  gallon  and 
taxes  out  of  sight.  Flying  is  still  on  the  border  line  between 
necessity  and  luxury,  and  the  average  Englishman  must 
get  along  without  luxuries,  which  he  does — to  his  great 
credit — with  courage  and  good  cheer.  And  with  such 
matters  as  the  dole,  the  gold  standard,  the  national  debt, 
the  foreign  market,  the  high  cost  of  living  and  the  Social- 
ist Party  to  think  about,  he  may  be  readily  excused  for 
showing  only  a  minimum  interest  in  air  transportation. 

A  second  reason,  I  should  say,  is  the  English  weather. 
I  don't  think  I  should  care  to  be  operating  an  air  taxi 
service  under  the  meteorological  conditions  which  pervaded 
the  British  Isles  this  summer.  We  ourselves  were  ex- 
traordinarily lucky  with  the  weather.  We  arrived  in  Eng- 
land just  two  days  after  a  terrific  storm,  when  three  inches 
of  rain  fell  on  the  Southeast  counties  in  two  days.  We 
went  North  into  fair  weather,  but  the  day  after  we  left 


they  had  the  worst  storm  in  fifty  years.  We  arrived  in 
Somerset  in  time  to  miss  another  deluge.  The  day  after 
we  sailed  for  home  it  started  to  rain  in  London  again  and 
kept  it  up  for  most  of  a  week. 

But  though  we  saw  the  best  weather  of  the  summer 
during  our  eleven  days  visit,  it  wasn't  what  you  might  call 
good  flying  weather.  For  four  days  we  drove  more  than 
a  hundred  miles  a  day.  We  were  in  and  out  of  sun  and 
storm,  thunder  clouds  and  clear  skies,  downpours  and 
drizzles  and  serene  sunshine.  Sometimes  it  was  warm  and 
sometimes  it  wasn't,  and  the  ceiling  couldn't  be  trusted  for 
ten  minutes  of  flying  time.  And  though  we  studied  the 
weather  reports  with  anxious  interest,  we  never  found  one 
that  would  say  in  so  many  words  what  was  ahead  of  us. 

That  sort  of  thing,  you  must  admit,  is  a  shade  discourag- 
ing to  scheduled  air  operations.  The  average  Englishman, 
I  think,  will  prefer  to  trust  the  train  for  a  long  time  to 
come.  He  has,  moreover,  plenty  of  trains  to  take  him 
where  he  wants  to  go  and  at  a  fast  pace.  There  are  over 
20,000  miles  of  rails  in  Great  Britain,  most  of  them  in  Eng- 
land. Texas  has  the  most  railroad  miles  of  any  State  in 
this  country  with  16,890  miles,  but  her  area  is  five  times 
that  of  England.  Pennsylvania  has  the  third  highest  mile- 
age in  America  with  about  11,000  miles,  and  her  area  is 
just  about  that  of  England.  The  airplane  in  England, 
therefore,  must  compete  with  an  elaborate  system  of  rail- 
roads, on  which  the  long  distance  trains  do  fifty  and  sixty 
miles  an  hour  as  a  matter  of  course.  It's  a  heavy  handicap. 

I  think  I  noticed  another  good  reason  for  the  scarcity  of 
aircraft  during  my  journeys  around  the  tight  little  island. 
In  most  of  the  country  we  visited  there  wasn't  anywhere 
to  sit  down.  The  Yorkshire  moors  look  like  open  country 
on  the  map,  but  they  are  all  humps  and  hollows  and  it 
would  be  tough  to  land  on  them.  In  middle  England  the 
land  is  everywhere  cut  up  with  trees  and  stone  walls  and 
hedges,  so  that  hardly  a  field  is  more  than  half  a  dozen 
acres  in  size.  There  may  be  good  cruising  country  some- 
where in  England,  but  I  didn't  see  it.  And  there  may  be 
airports  all  over  England,  but  I  didn't  see  them  either. 

The  moral  of  the  story  is  that  the  real  development  of 
useful  air  transport  is  this  country's  job,  even  though  Eng- 
lish military  aircraft  may  be  faster  than  ours  and  though 
nobody  could  keep  old  England  from  copping  the  Schneider 
Cup.  I  heard  the  same  story  from  certain  parties  who  are 
trying  to  promote  an  important  aeronautical  enterprise 
over  there.  They  looked  across  the  Atlantic  as  though  they 
were  gazing  at  the  promised  land.  There,  they  said,  was  a 
country  where  an  airplane  might  pay  its  way.  There  was 
the  money,  and  space  in  which  to  fly,  and  places  to  go  and 
reasons  for  going  there.  And  I  might  have  told  them  that 
in  the  United  States  there  is  also  a  present  and  potential 
crop  of  cash  customers  for  air  transport  which  has  no 
equivalent  in  England.  The  facts  and  figures  were  wait- 
ing at  home  for  me  to  prove  it,  when  I  returned  from  my 
extensive  travels  and  profound  studies.  For  the  well-known 
Ludington  Line  carried  in  July  and  August  more  passengers 
than  all  the  sixty  Luft  Hansa  lines  of  Germany  in  the  same 
period ;  it  averaged  during  the  summer  as  many  customers 
per  day  as  cross  the  English  channel  in  a  week.  And  as 
for  intercity  air  traffic  in  England — it  would  be  just  too 
sad  to  make  any  comparisons. 

So  I  came  back  in  comparatively  cheerful  mood  to  a 
reconsideration  of  the  trials  and  tribulations  of  our  favorite 
industry.  They  might  be  so  much  worse.  That,  by  the  way, 
goes  for  nearly  everything  connected  with  our  current 
complaints  and  grievances.  There  is  not  much  comfort  in 
contemplating  the  troubles  of  a  neighbor  who  is  worse  off 
(Continued  on  following  page) 
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IMI  LUNKENHEIMER  £2; 

— ."QUAtlTy"-^ 

CINCINNATI, OHIO,  U.S.A. 


Curtiss-Wright  Flying  Service  is  the  world's  oldest  and 
greatest  flying  organization.  It  is  backed  by  20  years  of 
experience  training  competent  pilots. 

Over  3,600  students  learned  to  fly  in  the  nation-wide 
chain  of  Curtiss-Wright  Flying  Schools  during  1930.  Not 
a  single  student  has  ever  been  seriously  injured  in  the 
famous  Fledgling,  training  plane. 

When  you  finish  Curtiss-Wright  training,  you  will  be 
recognized  by  the  Aviation  Industry  as  an  accomplished 
pilot.  You  will  be  given  preference  as  an  applicant  for 
employment  in  all  Curtiss-Wright  activities.  Mail  coupon 
for  free  booklet. 


LEARN 
TO  FLY 

Far  Sport 
and  Business 

write  for  I 

BOOKLET  H| 

CURTISS-WRIGHT  FLYING  SERVICE 
29  West  S7th  St.,  Now  York  City. 

Please  tond  me  your  now  free  booklet  d< 
scribing  Curtiss-Wright  Flying  Courses. 

Name   Age  

Address   Phone  

CHy   State  


CURTISS-WRIGHT  FLYING  SERVICE,  29  WEST  57th  STREET,  NEW  YORK 
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In  step  with  JACOBS 


Model  L-3 
equipped  with 
2  Scintilla 
Magnetos. 


SCINTILLA 

AIRCRAFT  MAGNETOS 

The  Jacobs  L-3  Aircraft  engine 
— a  new  model  entering  the 
low  horse-power  field  —  is 
equipped,  like  all  its  prede- 
cessors, with  Scintilla  Aircraft 
Magnetos. 

Most  leading  builders  of  air- 
craft engines  find  dependabil- 
ity and  satisfaction  in  Scintillas. 

SCINTILLA  MAGNETO  CO.,  INC. 

SIDNEY,  N.  Y. 

Contractors  to  the  U.  S.  Army  and  Navy 
(Subsidiary  of  Bend/x  Aviation  Corporation) 


DEPENDABILITY 

SIMPLICITY 
ACCESSIBILITY 


(Continued  from  preceding  page) 
than  ourselves,  but  it  sometimes  persuades  us  to  bear  our 
own  burdens  without  squealing.  And  England's  distresses 
are  deep  and  dark,  though  the  English  people  face  them 
courageously  and  with  an  obstinate  conviction  that  they 
will  eventually  come  out  of  them. 

One  other  conviction  came  home  with  me  on  the  Beren- 
garia.  I  have  sometimes  expressed  the  opinion  that  speed 
for  its  own  sake  is  nonsense.  To  tear  about  at  three  hun- 
dred miles  an  hour  is  an  unprofitable  performance  if  you 
are  going  nowhere  in  particular.  But  I'm  bound  to  admit 
that  it  was  the  pace  of  the  modern  world  that  permitted 
me  to  spend  my  three  weeks  leave  in  a  European  tour.  On 
Wednesday  of  one  week  we  were  making  merry  in  New 
York  and  arousing  the  envy  of  our  friends  who  could  not 
come  along.  Because  the  Aquitania  is  a  fast  boat,  we  spent 
the  next  Wednesday  evening  in  a  London  theater.  We 
left  England  again  on  a  Saturday,  after  eleven  busy  days 
which  covered  a  thousand  miles  and  included  real  visits  to 
Yorkshire,  Essex,  Stratford,  Oxford,  Warwick,  Bath, 
Glastonbury,  Wells  and  Salisbury,  with  considerable  time 
in  London.  On  Friday  evening  we  were  once  again  at  the 
theater;  the  following  Friday  the  Berengaria  had  brought 
us  back  and  we  were  on  our  own  doorstep. 

I  don't  doubt  that  the  crossing  will  be  made  before  long 
in  two  days,  in  full  comfort  and  safety,  by  way  of  the  air. 
And  when  that  day  comes  I  shall  not  need  to  take  an  extra 
week  over  and  above  the  vacation  allowed  to  impoverished 
journalists  in  order  to  visit  the  land  of  my  fathers.  Two 
weeks  will  be  plenty  to  provide  a  first  class  holiday  and 
enough  material  for  an  article  in  this  enlightened  publica- 
tion. Three  weeks  will  be  sufficient  to  start  me  writing 
a  book  about  it. 

RHOEN  SOARING  CONTEST 

(Continued  from  page  49) 
kilometers  (119.3  miles)  from  the  starting  point.  Both 
of  these  flights  were  remarkable  because  of  the  fact  that 
they  were  made  on  thermal  currents  alone ;  up  to  this  time 
such  long  flights  had  been  made  only  by  flying  in  front  of 
thunderstorms. 

The  last  day,  August  5th,  was  one  not  easily  forgotten 
by  many  who  witnessed  the  contest.  Kronfeld,  who  had 
been  forced  to  withdraw  during  the  first  part  of  the  con- 
test because  of  fabrication  troubles  on  his  Wien  and  who 
on  two  other  occasions  could  not  fly  because  of  illness, 
appeared  at  the  starting  place.  A  number  of  take-offs  had 
been  made  by  the  Junior  pilots,  but  the  longest  flight  had 
been  only  a  glide  of  about  two  minutes.  The  wind  was 
too  light  for  soaring  and  the  sky  had  very  little  traces  of 
(Continued  on  following  page) 


the  kind  of  instruction  you  want 

at  the  aviation  center  of  the  East 


Roosevelt's  flying  and  ground 
courses  offer  you  just  the  kind 
of  instruction  you  want  for  com- 
mercial or  sportsman  pi  lot;  air- 
plane and  engine  mechanics; 
airplane  construction  and  re- 
pair; other  special  courses,  in- 
cluding welding. 


ROOSEVELT 


Field,  the  World's  Premier  Air- 
port; complete  facilities  and 
equipment;  an  expert  staff  of  in- 
structors; highest  government 
rating.  Moderate  terms,  conve- 
niently payable.  Accommoda- 
ti  ons  for  those  from  out  of  town. 

Write  for  Booklet  Y,  and  tell 
us  in  what  branch  of  aviation 
you  are  interested. 

AVIATION  SCHOOL 

119  W.  57th  St.,  New  York,  N.  Y. 
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outside  loops — 
made,  of  course, 
with  her 
Great  Lakes 
Sport  Trainer. 


'Dorothy  Hester  . .  Queen  of  Thrills 

Multitudes  at  the  National  Air  Races  in  Cleveland  waited  and  held 
their  breath  when  Dorothy  Hester  took  her  daily  command  of  the 
air.  The  only  official  woman  performer  at  the  races,  Dorothy  Hester 
held  the  admiration  of  everyone  by  her  daring  loops  and  sensational 
spins.  And  it  is  all  great  sport  for  Dorothy,  for  she  is  always  cool  and 
confident  in  her  trustworthy  and  agile  Great  Lakes  Sport  Trainer. 


GREAT 
LAKES 
SPORT 
TRAINER 

*2985 
Flyaway,  Factory 


SELECTED  by  Dorothy  Hester  because  she  finds  in  the  Great  Lake 
Sport  Trainer  exceptional  stamina  and  stability,  combined  with  un 

the  1931  Great  Lakes  Sport  Trainer  as  Dorothy  Hester  knows  it 


GREAT  LAKES 

CORPORATION 

Contractors  to  the  United  States 


AIRCRAFT 

CLEVELAND 


Heath    Wins  Again: 

At  Cleveland  —  as  in  each  of  the  past  five 
National  Air  Races  —  Heath  planes  won  first 
place  in  all  races  for  which  they  were  eligible 


THIS  old  story  merely 
proves  again,  in  a  dra- 
matic and  impressive  way, 
that  Heath  builds  light  air- 
craft that  fly  and  fly  fast. 
And  the  world's  altitude 
record,  brought  back  from 
France  in  July,  proves  that 
Heath  planes  have  "upget." 
You  can  buy  a  Heath  ready 
to  fly  for  $1074 — or  build  it 
yourself  easily  at  home  from 
a  special  kit  for  $269  —  or 
assemble  it  from  factory 
built  parts  for  $549— all  on 
easy  terms. 

Write  today  for  full  details, 
enclosing  15c. 

AIRCRAFT 
ORATION 


-10,  Niles,  Michigan 


Pure  Iron -Copper  Alloy.. 

It  Is  the  Pure  Iron  alloyed  with  the  right  amount  of 
Copper  that  gives  GOHI  Corrugated  Culverts  their 
lasting  and  rust-resisting  qualities.  They  meet  every 
demand  of  practical  airport  drainage.  You  can 
trust  them  under  the  most  severe  corrosive  condi- 
tions.   Write  today  for  full  information. 

GOHI  CULVERT  MANUFACTURERS,  Inc. 
NEWPORT,  KENTUCKY 
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m  Bedford Y.M.CA. 
AVIATION  SCHOOL 


Half  Million  Dollar  School  .  .  , 

One  of  the  largest  and  most  successful 
in  the  East.  .  .  .  Sponsored  and  recom- 
mended by  many  of  the  most  famous 
figures  in  Aviation. 


COMPLETE 
MECHANICS 
COURSE 


The  most  comprehensive  aviation  mechanics 
course  in  the  country.  Including  oyer  500 
hours  of  actual  instruction.  Course  includes 
building  and  repairing  engines,  fuselages, 
wings,  etc. — preparing  you  for  positions  In 
airplane  factories  or  flying  fielJ  repair  shops. 


FLYING 
COURSE 


Taught  with  care  and  precision  by  licensed 
transport  pilots  using  government-licensed 
airplanes.  Includes  thorough  and  complete 
ground  instruction— preparing  you  for  pilot- 


Day  and  evening  sessions.  .  .  .  Comfortable 
dormitory  facilities  for  out-of-town  students, 
with  use  of  gymnasium  and  swimming  pool. 
.  .  .  Tuition  may  be  paid  in  easy  installments. 

■■■success  coupon— mail  today" ■ 

THE  BEDFORD  Y.  M.  C.  A.  AVIATION  SCHOOL 
1115-1125  Bedford  Avenue,  Brooklyn,  New  York  City 
Please  send  me  free  illustrated  pamphlet  No.  25. 

(Check  course  in  which  interested) 

 Aviation  Mechanics 

 Flying  and  Ground  Instruction 


{Continued  from  preceding  page) 
cumulus  formations.  Kronfeld  took  off  at  12:06  and  for 
one  hour  and  twenty-four  minutes  soared  on  the  lightest 
wind  I  have  ever  witnessed.  I  watched  him  gain  on  the 
slightest  puff,  never  sacrificing  an  inch  unnecessarily. 
Sometimes  he  would  be  at  the  treetops  and  it  would  appear 
that  he  must  land— but  somehow  he  would  remain  aloft, 
then  finally  begin  to  spiral  and  climb.  It  was  a  very  weak 
thermal,  but  Kronfeld  stayed  with  it  and  attained  an  alti- 
tude sufficient  to  jump  over  to  a  large  cumulus  formation 
some  miles  away.  He  was  lost  to  our  view  at  a  great 
altitude.  During  the  time  he  was  flying  back  and  forth  on 
the  light  deflected  wind,  many  pilots  who  were  watching 
him  took  off  and  attempted  to  soar.  It  was  very  interesting 
to  watch  them;  among  the  machines  was  the  Musterle, 
piloted  by  Wolf  Hirth,  who  started  off  from  the  hill  and 
flew  side  by  side  with  Kronfeld.  However,  seven  minutes 
was  his  limit.  His  machine  was  rushed  back  up  the  moun- 
tain for  another  start  and  just  as  Kronfeld  struck  a  strong 
thermal  current  which  carried  him  up  to  his  first  real  alti- 
tude, Hirth  took  off  again,  but  was  forced  to  land  after 
being  in  the  air  slightly  over  two  minutes. 

This  remarkable  flight  of  Kronfeld  ended  six  hours  and 
twenty-five  minutes  after  his  start;  he  landed  176  kilo- 
meters (109.36  miles)  away,  near  Arnsberg  in  Westfalen; 
the  entire  flight  was  made  on  thermal  currents  mostly  above 
3,000  feet.  Although  Kronfeld  did  not  win  the  distance 
contest,  I  believe  this  flight  was  of  more  value  to  the 
scientific  side  of  soaring  flight  and  unquestionably  was  one 
of  the  greatest  Sights  of  the  contest,  soaring  as  he  did 
when  no  other  machine  could  remain  up  and  then  making 
a  distance  flight  entirely  on  thermal  currents  which  were 
few  and  far  between. 

I  was  accompanied  abroad  by  Augustus  Post,  well-known 
in  aviation  for  many  years  and  as  author  of  several  books 
and  many  articles  on  aeronautics.  He  has  made  a  study 
of  the  organization  of  gliding  and  soaring  as  developed  in 
the  last  twelve  years  in  Germany,  to  see  how  the  movement 
might  be  advanced  in  America.  We  studied  the  construc- 
tion of  the  latest  high-performance  soaring  planes,  visited 
the  factories  and  met  many  officials  in  all  branches  of  aero- 
nautics, who  received  us  with  the  utmost  courtesy  and 
kindness  and  showed  a  deep  interest  in  what  was  being 
done  in  America.  We  also  conferred  with  authorities  from 
France  and  England.  Two  American  students  accompan- 
ied us  part  of  the  way — J.  McClure  Patterson  of  Dayton, 
Ohio,  and  Vernon  Thomas  of  Boston,  Mass.  During  their 
stay  in  the  glider  camps  they  made  the  "B"  and  "C" 
licenses.  Mr.  Patterson  made  his  "B"  and  Mr.  Thomas 
soared  for  twenty-five  minutes  on  his  first  soaring  flight. 

My  visit  to  the  German  Contest  and  schools  was  a  great 
revelation.  The  famous  Wasserkuppe  has  many  natural 
and  useful  facilities  for  soaring  and  the  study  of  soaring 
flight.  Soaring  has  the  close  cooperation  and  financial 
backing  of  the  German  government  and  the  leading  scientific 
organizations.  In  the  United  States,  on  the  other  hand, 
suitable  terrain  has  been  discovered  and  noteworthy  flights 
have  been  made  by  Americans  in  the  ships  which  they  now 
have  available.  I  believe  that  while  Germany  has  spent 
twelve  years  in  development  of  gliding  and  motorless  flight, 
when  this  is  compared  with  American  development  in  three 
years,  we  are  as  nearly  far  advanced.  If  the  coming  year 
produces  some  American  high-performance  soaring  ma- 
chines, unquestionably  the  world's  records  for  soaring  will 
come  to  this  side  of  the  water.  It  is  my  opinion  that  the 
average  American  students  in  the  schools  and  clubs  using 
auto-towing  methods  are  superior  to  those  trained  by  the 
present  German  methods. 
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A  COMPLETE  LINE 


GIVES  CONSTANT  TAUTNESS 

Tube  Oil,  Dope-proof  Paints,  Clear  and 
Semi  Pigmented  Dopes,  Glossy  Pig- 
mented   Dopes,   Oil   and    Nitro  Cellulose 

MORRIS  &  ELMWOOD  AVES 


IN  ALL  CLIMATES 


Lacquers,  Varnishes.  A  complete 
instruction  book  for  factory  and  field  oper- 
ators is  available. 

UNION,   UNION  CO.,  N.  J. 


There  are  more  WACOs  in  commercial  and 
private  service  than  any  other 
American  make 


"ASK  ANY  PILOT " 


The  WACO  Aircraft  Company  •  Troy,  Ohio 


SACRIFICE 

FOR  CASH 
FOKKER  F-10  DE  LUXE 

Licensed  for  8  passengers  and  2 
pilots — 430  pounds  baggage,  360 
gallons  gasoline,  30  gallons  oil. 

Wing  just  completely  recovered 
and  refinished,  motors  just  major 
overhauled,  ship  in  perfect  con- 
dition. 

Any    reasonable    offer    will  be 
considered. 

Write  or  Wire 

Aviation  Department 

Richfield  Oil  Co.,  Los  Angeles 
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JT  is  said  that  "money  saved  is  money  earned." 

You  couldn't  pick  a  better  time  to  save  than 
right  now,  either.  In  fact,  any  time  is  a  good 
time  to  save.  So  why  not  start  right  away?  For 
instance,  if  you  are  buying  AERO  DIGEST  on 
the  newsstands  you  are  paying  35c  a  copy  each 
month.  At  the  end  of  two  years  this  amounts 
to  $8.40.  But,  if  you  subscribe  for  two  years, 
it  will  cost  you  only  $$ — you  save  the  difference. 
That's  a  mighty  easy  way  to  earn  $3.40.  The 
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WIND  TUNNEL  STUDIES  OF  AILERONS 


THE  Aeronautics  Branch  of  the  De- 
partment of  Commerce,  through  its 
research  division  located  at  the  Bu- 
reau of  Standards  has  carried  out  certain 
wind  tunnel  studies  of  the  standard  type 
of  lateral  control  of  airplanes  in  relation 
to  safety. 

It  is  generally  known  that  the  pilot  of  the 
conventional  airplane  needs  to  be  able  to 
steer  his  craft  in  three  ways:  (1)  By  means 
of  a  rudder  to  turn  the  nose  of  the  airplane 
to  the  right  or  the  left,  (2)  by  means  of  an 
elevator  to  raise  or  lower  the  nose,  and  (3) 
by  means  of  some  method  of  raising  or  low- 
ering one  wing  tip  with  reference  to  the 
other,  to  roll  the  machine  about  its  longi- 
tudinal axis.  This  last,  or  lateral  control, 
is  commonly  effected  by  use  of  ailerons, 
the  technical  name  for  two  hinged  flaps,  one 
generally  at  the  trailing  edge  of  each  wing 
near  the  tip,  which  are  interconnected  so 
that  when  one  is  turned  down  the  other  is 
turned  up.  The  ailerons  are  actuated  by 
the  side-to-side  motion  of  the  control  stick 
or  the  right-left  turns  of  the  control  wheel 
if  the  latter  is  employed.  If  the  right  wing 
is  lowered  by  a  gust  of  wind,  the  flap  on 
this  wing  is  turned  down  and  the  action  of 
the  air  is  such  as  to  raise  the  right  wing. 
Simultaneously  the  flap  on  the  left  wing  is 
turned  up  to  depress  the  left  wing.  It  is 
found  by  experiment  that  the  forces  produced 
are  much  greater  than  those  that  would  be 
produced  on  the  area  of  the  flap  alone  and 
that  the  movement  of  the  flap  alters  the 
force  on  the  whole  tip  of  the  wing. 

The  ideal  lateral  control  would  be  one 
which  rolled  the  machine  and  did  nothing 
else,  no  matter  what  the  attitude  of  the 
machine.  But  the  simple  ailerons  are  far 
from  ideal.  Their  disadvantages  may  be 
briefly  outlined  as  follows :  As  the  forward 
speed  of  the  airplane  is  decreased,  the  roll- 
ing effect  produced  falls  off  very  rapidly, 
much  more  rapidly  than  would  result  from 
the  decrease  in  speed  alone.  The  trouble  is 
caused  by  the  wing  reaching  the  stalling 
angle  (angle  at  which  the  lift  reaches  its 
maximum  value),  so  that  turning  the  aileron 
down  increases  the  lift  by  only  a  small 
amount. 

Conventional  ailerons  are  subject  to  a 
second  difficulty.  The  motion  of  the  ailerons 
not  only  alters  the  lifting  force  of  the  wing 
tips  but  also  alters  the  drag  or  resistance  to 
motion.  If  both  tips  are  equally  affected 
with  respect  to  drag,  no  important  tendency 
to  yaw  the  airplane  would  be  introduced,  but 
under  ordinary  conditions  the  downward 
aileron  has  the  greatest  drag.  The  result  is 
that  the  application  of  the  ailerons  to  lift 
a  low  right  wing  results  in  greater  drag  on 
the  low  wing,  thus  retarding  it  and  turning 
the  machine  to  the  right  unless  the  rudder  is 
used  simultaneously  to  counteract  the  yaw- 
ing moment  arising  from  the  displacement 
of  the  ailerons.  The  turning  causes  the  high 
wing  to  move  faster,  which  as  a  secondary 
effect  increases  the  lift  on  the  high  wing, 
tending  to  lift  it  still  higher.  This  effect  be- 
comes more  and  more  pronounced  as  the 


stalling  angle  is  approached  and  constitutes 
a  hazard  in  addition  to  that  previously  de- 
scribed. The  inexperienced  pilot  trying  to 
fly  at  a  very  low  speed  approaches  the  stall- 
ing angle,  a  wind  gust  lowers  one  wing,  the 
natural  and  usual  corrective  motion  of  the 
control  stick  sends  the  low  wing  still  lower, 
pivots  the  machine  about  the  low  wing  and 
sends  it  into  a  spin. 

These  disadvantages  of  the  standard  ail- 
eron control  have  been  known  for  many 
years  and  no  effort  has  been  spared  in  at- 
tacking this  problem.  While  steps  have  been 
made  in  this  direction,  research  is  still  in 
progress  looking  toward  the  development  of 
a  more  satisfactory  method  of  control.  The 
fact  remains,  however,  that  the  great  ma- 
jority of  airplanes  submitted  to  the  Aero- 
nautics Branch  for  approval  make  use  of 
the  convention  control.  The  importance  of 
a  full  study  of  the  convenient  control  is 
therefore  self-evident.  Especially  is  it  im- 
portant to  ascertain  whether  the  safety  of 
the  airplane  can  be  increased  to  a  moderate 
extent  by  inexpensive  modifications  of  the 
standard  type  or  by  a  suitable  choice  of 
shape  and  size  of  aileron.  The  region  of 
particular  interest  is  that  near  and  above 
the  stalling  point. 

The  purpose  of  the  experiments  by  the 
aeronautics  research  division  of  the  Aero- 
nautics Branch  at  the  Bureau  of  Standards 
was  to  study  the  behavior  of  the  conven- 
tional aileron  at  large  angles  of  attack. 
The  program  correlates  with  the  investiga- 
tion of  new  types  of  control  by  the  Na- 
tional Advisory  Committee  for  Aeronautics 
and,  in  fact,  the  technical  reports  of  these 
experiments  are  submitted  to  and  published 
by  the  committee,  thus  making  the  informa- 
tion readily  accessible  to  the  design  staffs  of 
commercial  companies.  Three  reports  have 
been  issued  so  far.  They  are  as  follows: 

Heald,  R.  H.  and  Strother,  D.  H. :  Effect 
of  Variation  of  Chord  and  Span  of  Ailerons 
on  Rolling  and  Yawing  Moments  in  Level 
Flight.  N.  A.  C.  A.  Technical  Report  No. 
298,  1928. 

Heald,  R.  H.,  Strother,  D.  H.,  and  Mon- 
ish,  B.  H.:  Effect  of  Variation  of  Chord 
and  Span  of  Ailerons  on  Rolling  and  Yaw- 
ing Moments  at  Several  Angles  of  Pitch. 
N.  A.  C.  A.  Technical  Report  No.  343,  1929. 

Monish,  B.  H. :  Effect  of  Variation  of 
Chord  and  Span  of  Ailerons  on  Hinge  Mo- 
ments at  Several  Angles  of  Pitch.  N.  A. 
C.  A.  Technical  Report  No.  370,  1930. 

The  aileron  measurements  were  carried 
out  on  a  model  of  five-foot  span  and  10-inch 
chord  in  the  10-foot  wind  tunnel  of  the 
Bureau  of  Standards  at  wind  speeds  up  to  80 
feet  per  second.  The  model  was  therefore 
larger  than  those  previously  used  for  aileron 
measurements  and  the  effect  of  size  of  model 
compared  to  full  scale  correspondingly  less. 
Seven  ailerons,  varying  in  width  (chord) 
and  length  (span)  were  used  on  two  well- 
know  wing  sections  (USA  27  and  Clark  Y). 
The  angle  of  attack  of  the  wing  was  varied 
from  4  degrees  to  16  degrees  in  all  cases  and 
for  two  of  the  ailerons  to  40  degrees. 


For  a  given  aileron,  set  at  a  given  angle 
on  a  particular  wing  at  a  fixed  angle  of  at- 
tack, three  quantities  need  to  be  measured, 
namely:  The  effect  in  rolling  the  machine, 
or  the  rolling  moment ;  the  effect  in  turning 
the  machine  to  the, right  or  left,  or  the  yaw- 
ing moment ;  and  finally,  a  quantity  termed 
the  hinge  moment.  This  last  quantity  is  a 
measure  of  the  force  which  the  pilot  must 
apply  with  a  definite  leverage  to  hold  the 
aileron  in  position.  Obviously  if  this  force 
for  any  aileron  setting  exceeds  his  strength, 
the  pilot  can  not  move  the  aileron  to  that 
position.  Each  of  the  three  quantities  is  a 
function  of  the  wing  section  used,  the  aileron 
size  and  shape,  the  aileron  angle,  the  angle 
of  attack  of  the  wing,  and  the  wind  speed. 
As  is  usual  in  airplane  problems,  the  selec- 
tion of  an  aileron  size,  angular  travel,  and 
leverage  ratio  for  the  control  stick  is  a  mat- 
ter of  compromise  and  the  results  of  the 
tests  can  not  be  reduced  to  a  single  formula 
or  general  statement. 

In  general  the  upward  motion  of  the  ail- 
eron produces  a  greater  rolling  moment  and 
a  smaller  yawing  moment  than  the  down- 
ward motion.  For  a  considerable  range  of 
upward  angular  travel  the  direction  of  the 
yawing  moment  corresponds  to  a  reduction 
in  drag  and  is  such  as  to  produce  a  rolling 
moment  due  to  yaw  opposing  the  rolling 
moment  due  to  the  aileron  setting.  With  a 
large  aileron  travel,  however,  the  yawing 
moment  becomes  such  as  to  help  the  aileron, 
the  higher  wing  tip  having  increased  drag. 
In  all  cases  the  yawing  moments  produced 
by  upward  travel  of  one  aileron  alone  are 
much  less  than  those  produced  by  the  con- 
ventional combination.  Very  definite  aero- 
dynamic advantages  are  indicated  for  the 
use  of  upward  travel  alone,  or  as  near  ap- 
proach to  it  as  possible.  One  method  of  ac- 
complishing this  is  through  the  use  of  a 
cam  or  other  mechanical  device  which  would 
retain  the  normally  down-moving  aileron  in 
the  neutral  position  while  displacing  the 
other  aileron  upward.  In  practice,  however, 
it  may  prove  simpler  to  use  a  differential 
motion  of  the  two  with  as  large  a  ratio  of 
up  movement  to  down  movement  as  mechani- 
cally possible.  The  outstanding  disadvantage 
is  that  the  rolling  moment  produced  by  up- 
ward travel  alone  is  not  as  great  as  that 
produced  by  the  conventional  aileron  com- 
bination, although  the  contribution  of  the 
up  aileron  to  the  total  rolling  moment  is 
greater  than  that  of  the  down  aileron.  A 
compromise  in  the  way  of  larger  ailerons, 
greater  travel,  or  possibly  both,  is  neces- 
sary. It  is  believed  that  the  matter  is  worthy 
of  further  study  on  full-scale  airplanes  in 
the  direction  of  better  control  at  low  speeds. 

The  wind  tunnel  measurements  show  the 
very  great  decrease  in  effectiveness  of  the 
aileron  when  the  stalling  angle  is  reached 
and  indicate  in  general  that  an  aileron  of 
given  size  is  somewhat  more  effective  on  the 
USA  27  section  than  on  the  Clark  Y.  The 
rolling  moment  produced  is  somewhat  greater 
and  the  yawing  moment  somewhat  less  on 
the  USA  27  section. 
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^products  0F  PR0VEN  sm«oiUTy 

Again  the  Pioneer  manufacturers  of  acoustic  sound  reproducers  prove 
leadership.  The  immediate  success  of  our  9  unit  trumpet  attests  to 
Racon*s  superiority.  Weatherproof,  sturdy  in  construction,  designed 
for  tremendous  volume  and  perfect,  natural  sound  reproduction,  nothing 


by  CCU.  hS. 
1.501.032, 


RACON 

ELECTRIC  CO.,  INC. 
18  Washington  Place,  New  York 
ENGLAND  and  CANADA 


9-UNIT 
AEROPLANE 
HORN 


Sitka  Spruce 

Clear  selected  grain  and  inspected  to  U.  S.  Air 
Craft  Specifications.  Spars,  beams  and  rib  stock 
— all   sizes — all  lengths.     Immediate  shipments, 

express  or  freight  same  day. 

PlVWnfin  Mahogany,  Cedar.  Birch,  Spruce  Base,  etc 
rLI,YUU"        1/40"    1/32"    1/24"   3/64"  1/16" 

GLIDER-VERITHIN-CO-VE-CO 

1/40  in.,  3  ply.  Wt.  BYj  lbs.  per  100  ft. 
Balsa        Birch        Ash        Walnut  Poplar 
Mahogany      Hickory      Bass      Cedar  Maple 

Write  for  Catalog  and  Price  List 


Largest  Assortment  of  Aircraft  Woods  in  the  World 

Yoho  &  Hooker  Lumber  Co. 

244  Wing  Bldg.  Youngstown,  Ohio 


Noc-ou 

%           TRADE  MARK 

T  Ufa  HOSE  CLAMP 
*  with  the  Thumb  Screwy 

1  a?Pw; 

Rust  Proof,  trouble  proof,  and  a       *  ; 
right  connection  all  the  time. 

The  Standard  Equipment 
Hose  Clamp  of  the  Air- 
1   plane  and  Automotive  > 
1   Industry.  0 

1      For  Aircraft  Specify  No.  745             ^  \ 
Carried  by  Dealers  Everywhere       ,  . '\i 

WITTER  MFG.  CO. 
4300  W.  24th  Place  w 

AIRCRAFT  DRAFTING 

NOW  TAUGHT  AT  HOME! 

Fine  opportunities  are  open  to  the  man  who  knows  Aeronautical 
Drafting.  Many  of  today's  high-salaried  Aviation  Experts  started 
in  the  drafting  room.  Through  our  new,  up-to-date  course  in 
Aeronautical  Drafting  you  can  learn  this  important  work  right  at 
home.  Big,  standard-size  draftsman's  outfit  included  without  extra 
charge.  Active  employment  department  helps  place  you.  The 
coupon  will  bring  you  a  free  booklet  giving  complete  information. 
Mail  it  now. 

(Tune  in  on  Station  WJSV  for  Columbia  School  News— 
1460  Kc,  260  Meters) 

COLUMBIA  SCHOOL  OF  DRAFTING 

COLUMBIA  TECH  SCHOOLS 

(Training  In  All  Branches  of  Drafting  and  Engineering  at  Local  School  and  by 
.-  „  Correspondence  for  Past  Twenty  Years) 

1319  F  ST.,  N.W.  WASHINGTON,  D.  C. 


WE     PRESCRIBE  A 

tonic 

When  you  get  to  the  point  where  you're  a  little  run 
down,  a  little  irritable,  the  obvious  prescription  is  — 
a  trip  to  Chalfonte-Haddon  Hall  .  .  .  where  there's 
every  facility  for  toning  up  tired  systems. 

First,  exercise!  Play  squash,  work  out  in  the  gym, 
try  a  game  of  golf  on  a  nearby  course,  or  gallop  along 
the  edge  of  the  sea.  Then,  take  an  all-over  sun  bath, 
or  a  health  bath  supervised  by  an  expert.  Eat  .  .  . 
and  enjoy  .  .  .  the  meals  of  master-chefs.  Relax  in  a 
deck  chair  over  the  ocean,  inhaling  the  bracing  salt  sea 
air.  And  at  night  —  sleep.  If  you  want  a  new  lease  on 
life,  try  the  Chalfonte-Haddon  Hall  prescription.  Reason- 
able rates  prevailing.    Write  for  information. 

American  and  European  Plans 

CHALFONTE-HADDON  HALL 
ATLANTIC  CITY 

Leeds    and    Lippincott  Company 


$20  BUYS  ONE  OF  THE  FINEST 
WINTER  FLYING  SUITS  ON 
THE  MARKET 


1CM 
ADJUSTABLE 
COLLAR  OF 
ELECTRIFIED 
_AMB'S  WOOL 


SPECIAL 
DISCOUNT 
TO  DEALERS 

PROMINENT 
FLYERS  SAY: 
"This  is  without 
a  doubt  one  of 
the  most  attrac- 
tive and  comfort- 
able cold  weather 
and  high  altitude 
flying  suits  on  the 
market." 


OR   cold   weather   and  high 
tude   flying   many  prominent 
rs  specify   without  hesitation 
Anderson     DeLuxe  wool 
blanket   lined  flying  suit.  They 
this   suit    because   it  is 
and  drait-proof,  because  it 
ugly  and  because  it  is  al- 
ways  snappy   in  appear- 
ance.    Made   of  durable 
fawn-colored  gabardine. 
Convenient     Zipper  tas- 
tener  to  shoulder  and  on 
ankles.    Easy  to  get  into 
and   out   of.     Large  ad- 
justable collar  of  electri- 
fied lamb's  wool.  Special 
design  pockets  for  maps, 
goggles  and  cigarettes. 

Student  Pilots 

iierause  It  permits  an  abso- 
lute freedom  of  arm.  teg  and 

price  Is  so  reasonable. 

PRICED  at  520 


This  suit  Is  euaranteed  by 
one  of  the  lamest  manufac- 
turers of  this  type  t "  ' 


ANDERSON  BROS. 
CONS.   CO.'S,  INC. 

DANVILLE.  VIRGINIA 
Manufacturers  of  flying  suits,  coveralls  and  uniforms  for  flying  schools. 
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BOOKS  ON  AERONAUTICS 


ANDKEE'S  STORY.    Edited  by  the  Swedish  So 

ciety  for  Anthropology  and  Geography. . .  .  .$5  00 
AROUND   THE   WORLD   IN   EIGHT  DAYS. 

Wiley  Post  and  Harold  Gatty  $2.50 

AROUND  THE  WORLD  IN  28  DAYS. 

Linton  Wtllt   $3-50 

AVIATION  IN  PEACE  AND  WAR. 

Major  Gen.  S,r.  F.  H.  Sykes  $3.20 

CONQUERING  THE  AIR. 

Archibald  Williams   $2 

DICK  BYRD — AIR  EXPLORER. 

Fitehugh  Green   $1.75 

EUROPEAN  SKYWAYS.   LovmII  Thomas  $5 

FALCONS  OF  FRANCE. 

CharUi  Nordkoff  and  lamet  Norman  HoW..$2.50 
FIGHTING  THE  FLYING  CIRCUS. 

Capt.  "Eddie"  Rickenbacker  $2.00 

FLYING  DUTCHMAN. 

Anthony  H.  G.  Fokker  and  Bruce  Could.  .$3.00 

HEROES  OF  THE  AIR.    Cketsea  Frm.tr  $2 

LEARNING  TO  FLY  FOR  THE  NAVY. 

Lieut.  Barren  Studley   $2.00 

LITTLE  AMERICA    Richard  E.  Byrd  $5.00 

PILOTS'  LUCE. 

Drawings  by   Clayton  Knight.     Excerpt!  from 

stories  by  Elliott  White  Sprtngst  Capt.  A.  Roy 


RECORD  FLIGHTS. 

Clarence  D   Chamber  tin   $2.50 

SAILING  THE  SKIES.    Malcolm  Rote  $2.50 

SKYWARD.    Commander  Richard  E.  Byrd..  %i  50 

SPEED.    Fran*  M.  Hawks   .$2.50 

STRATEGY  AND  TACTICS  OF  AIR  FIGHT- 
ING.    Ualor  Oliver  Stewart   $2.25 

THE  BOOK  OF  THE  AUTOGIRO. 

C.  J.  Sanders  and  A.  H.  Rawson  $1.75 

THE  CONQUEST  OF  THE  ATLANTIC  BY 
AIR.    Lharlet  Dixon   ..$2.50 

THE  FIRST  WORL*  FLIGHT.    Ai  related  to 


THE  OLD  FLYING  DAY 

Motor  C.  C.  Turner  $7.50 

THE  RED  KNIGHT  OF  GERMANY. 

(The     etory     of     Baron     Von  Richthoten). 

Floyd  Gibbons   $1 

THE  SKY'S  THE  LIMIT. 

Lt.  D.  W.  "Tommy"  Tomlinson  $3.50 

THE  THREE  MUSKETEERS  OF  THE  AIR 
Captain   Koehl,   Major   Fttsmaurice  and  Baron 

von  Huenefeld   $3.50 

THE  WAR  IN  THE  AIR.      (3  vols.) 

Walter  Raleigh  and  H.  A.  Jonet  iter  V«!.).$7.S0 
THE  WORLD  IN  THE  AIR. 

Francis  Trevelyan  Miller  (2  vols.)  $15.00 

TWENTY  THOUSAND  MILES  IN  A  FLYING 

BOAT.    Sir  Alan  J   Cobham  $2.50 

WINGS  OF  TOMORROW. 

Juan  de  la  Cierva  and  Don  Rose  $2.50 

WINGS  OVER  THE  WORLD. 

Joseph  Lewis  French  $1 

NAVIGATION 
AERIAL   NAVIGATION   &  METEOROLOGY. 
Lewis  A.  Yancey  (new  edition) . 
"  TION 


AND  METEROLOGY. 

.$3 


AIR  NAVIGATI 

Capt.  Richard  Duncan.  M.  C  

AVIGATION  BY  DEAD  RECKONING. 

Captain  lenar  E.  Elm  12 

LINE  OF  POSITION  BOOK. 

Lient.-Com.  P.  V.  H.  Weems  $2.50 

PILOTS  HANDBOOK  1931  $7.50 

SIMPLIFIED  TIME-CHART  OF  THE  WORLD. 

Choi.  M.  Thomas  25o 

THE  NAVIGATION  OF  AIRCRAFT. 


THE    NAVIGATION    OF    THE    AIR  AND 

METEOROLOGY.    Capt.  Leslie  Potter   $4 

BALLOONS  AND  AIRSHIPS 

AEROSTATICS.    E.  P.  Warner   $4.00 

AIRSHIP  DESIGN.    Charles  P.  Burgess  $9 

BALLOON  AND  AIRSHIP  GASES. 

C.  deF.  Chandler  and  W.  S.  Diehl  $4 

FREE  AND  CAPTIVE  BALLOONS. 

R.  H.  Upson  and  C.  deF.  Chandler  $5 

PRESSURE  AIRSHIPS. 

T.  L.  Blokemore  and  W.  Wasters  Pago*  $8 

SCIENCE  OF  FLIGHT  AND  ITS  PRACTICAL 

APPLICATION.  Capt  P.  H  Sumner. . .  .$4.25 
THE  STORY  OF  THE  AIRSHIP. 

Huoh  Allen   50c 

DESIGN  CONSTRUCTION.  OPERATION 
AEROPI  AVF  CONSTRUCTION.  OPERATION 

ARB  DESIGN.    J.  B.  Ratkbun  $2.50 

AEROPLANES,  SEAPLANES  AND  AERO  EN- 
GINES.    Capt.  P.  H.   Sumner  $4.00 

AIRCRAFT  FLOAT  DESIGN. 

Holden  C.  Richardson.  M.  S  $5 

AIRCRAFT  PROPELLER  DESIGN. 

Fred.  W.  Weick   $4.00 

AIRPLANE   MECHANICS'    RIGGING  HAND- 

BOOK.    R.  S.  Harts  $3.50 

AIRPLANE  STRUCTURES. 

4Urrt  9    Nile,  and  Jo,eoh  S.  Newell  $5 

OXYACETYLEVE    WELDERS'  HANDBOOK 

if.  S.  Hendricks   $3 

PREPARING  FOR  AVIATION.     Lieut.   V.  C. 

Finch   $4.00 

SCREW    PROPELLERS    (3rd    edit.    2  Vols.). 

Chas.  W.  Dyson   $15.00 

AIRPLANE  WELDING. 

/.  B.  John  ton    V    B    $3  50 

ELEMENTARY  (General) 
ABC  OF  AVIATION. 

Ca<>r.  V.  W.  Page  (new  edition)  $1 


FOR  SALE  BY 
AERO  DIGEST 
BOOK  DEPARTMENT 


ABC  OF  FLIGHT.  Laurence  LePoge. . .  .$1.50 
A   B    C    OF    GLIDING    AND  SAILFLYING. 

Motor  V.  W.  Pago  doth,  $2;  paper  $1.50 

AEROBATICS.    H    Barker  3.50 

AN    ELEMENTARY    COURSE    IN  GLIDER 

FLYING  (set  of  Ave)  Capt.  Arthur  La  Roe.tl.S0 
BOOK  OF  THE  AEROPLANE. 

Capt.  J.  Laurence  Pritckard  13 

DICTIONARY  OF  AERONAUTICAL  TERMS. 

S.  Warner  (German.  English  and  French)  .$1.65 
ELEMENTS  OF  AVIATION. 

Virginius  Evans  Clark  $3 

ELEMENTARY  AERONAUTICS. 

Albert  P.  Thurston.  D.  Sc  $2.50 

ELEMENTARY    AERONAUTICAL  SCIENCE. 

J.  B.  Hart  and  W.  Loidler  $2.50 

ELEMENTARY      LABORATORY  AERODY- 

NAMICS.    Arthur  L.  Jordan  80c 

EVERYBODY'S  AVIATION  GUIDE. 

Mot,  V.  W.  Page  $2 

EVERYMAN'S  BOOK  OF  FLYING. 

Orville  Kneen   $3.50 

GLIDERS  AND  GLIDING. 

Ralph  Stanton  Barnaby  $3.00 

HOW  TO  FLY.    Barrett  Studley  $3 

HOW  TO  FLY  AN  AIRPLANE. 

Perctval  White   $5 

IF  YOU  WANT  TO  FLY. 

Alexander  Klemin   $2.50 

MANUAL  OF  FLIGHT.    Ienar  E.  Elm  $3 

MODERN  AIRCRAFT.  Motor  V  W.  Pago... $5 
MODERN  AIRPLANE    Bertram  W  Downs... %\ 

MODERN  FLIGHT     Clqyd  P  Clevenger  il 

PRACTICAL  FLIGHT  TRA1 

Lieut  Barrett  Studley, 

PRACTICAL  1  

SIMPLIFIED 

Alexander  Klemin   $3.50 

SKYCRAFT.    Augustus  Post  $3.50 

SKYWAYS.    C«neral  William  Mitchell  $3 

STUNT  FLYING.  Capt.  Richard  Duncan.  .$2.50 
THE  AEROPLANE  SPEAKS.    H   Barber.  .$3.50 

THE  AIRPLANE.    Frederick  Bedell  $3 

THE  ART  OF  FLYING. 

Capt.  Norman  Macmillan    M  C.  A. P  C.  $1.75 

THE    COMPLETE    AIRMAN.      Capt.    G.  C. 

Bailey  $6.00 

THE     BOOK     OF     GLFDERS.      Edwin  Way 

Teale   $2.50 


tt  Studley.  U.  S.  N  $5 

PLYING.    Byron  Q.  Jones  $3 

AERODYNAMICS. 


LINING. 


ENGINEERING 

AIRPLANE  STRESS  ANALYSIS. 

Alexander  Klemin   $7 

DYNAMICS  OF  AIRPLANES  AND  AIRPLANE 
STRUCTURE.    /.  E.  Younger  and  B.  M. 
Woods  $3.50 

ELEMENTS  OF  AEROFOIL  AND  AIR- 
SCREW THEORY.    H.  Glouert  $5.60 

ENGINEERING  AERODYNAMICS. 

Diehl   $7.00 

FUNDAMENTALS   FOR    FLUID  DYNAMICS 
FOR  AIRCRAFT  DESIGNERS. 
Dr.  Max  M   Munk  $g 

SIMPLE  AERODYNAMICS  AND  THE  AIR- 
PLANE.   Charles  N.  Monteitk  $4.50 

ENGINES 

AEROPLANE  ENGINES   IN  THEORY  AND 

PRACTICE.     J.   B    Rathbun  $2.50 

AIRCRAFT  ENGINE  INSTRUCTOR 

A.  L.  Dyke    15 

AIRCRAFT  POWER   PLANTS.     E.   T  Jones 
R.  Inslev.  P.  W.  Caldwell  and  R.  F.  Kohr.S*.2S 
AVIATION  ENGINE  EXAMINER. 

Major  V.   W.  Paoe  $3 

AUTOMOBILE    AND    AIRCRAFT  ENGINES. 

A.  W    Judge  (Revised)  $10 

AVIATION  CHART.  Lt.  V.  W  Page..  30c 
DIESEL   AND    OIL    ENGINEERING  HAND- 

BOOK.    Julius  Rosbloom   »< 

ENGINE    DYNAMICS    AND  CRANKSHAFT 

DESIGNS.   .Glen  D.  Angle  $4.00 

MODERN  AVIATION  ENGINES. 
Victor  W.  Page  (2  volumes),  per 


MODERN  DIESEL  ENGINE  PRACTICE. 
Orznlle  Adams    $6  00 

PRINCIPLES    AND    PROBLEMS    OF '  AIR- 
CRAFT ENGINES.   Minor  M.  Farliegh..  .$3.00 
FICTION 

CONTACT.    Elliott  White  Springs  $2.50 

GODS  OF  YESTERDAY. 

James  Warner  Bellah    $2 

SKY  LARKING.    Bruce  Gould  $2.50 

THE  SONS  OF  CAIN.    /   W.  BeBah  $2.00 

WOIvTveb  book  of  AIRCRAFT. 

Harry  Ooldmg.  P.R.G.S.  $2.75 

THE     RIGHT     TO     SOL6.       Ramon  VVilke 

Kessler   $2.00 

HISTORICAL 
A   NARRATIVE    HISTORY    OF  AVIATION. 

John  Goldstrom    $4 

BOYS  LIFE  OF  THE  WRIGHT  BROTHERS. 

Mitchell   V.  Ckarnley   $2 

EVOLUTION   OF   THE   FLYING  MACHINE. 
Balloon:  Airship:  Aeroplane. 
Harry  Harper   $5 


HISTORIC  AIRSHIPS. 

Kuren  i  argent- Holland  . 
KMullTS  ur  THE  AIR, 

Lieut.  Lester  J.  Montana.. 

SEVEN  SKYS.    H.  F. 
SKY  HIGH. 

Eric  Hodgins  and  F.  Alexander  Moooun  .$2.50 
THE  PROBLEM  OF  VERTICAL  FLIGHT. 

Parlee  C.  Grose  $1.50 

THE  WORLD'S  WINGS. 

W.  Jefferson  Davis  $2.50 

BEGINNINGS  OF  ORGANIZED  AIR  POWER 

/.  M.   Speight  $7 

INSTRUMENTS 

AIRCRAFT  INSTRUMENTS. 

H.  N.  Eaton  and  Other  Specialists  $5 

MEASUREMENT  OF  FLUID  VELOCITY  AND 

PRESSURE.        R.  Pannell  $4 

LANDING  FIELDS  AND  AIRWAYS 

AIRPORTS  AND  AIRWAYS.  Donald  Duke. .  .$5 
LEGAL  AND  MEDICAL 

AERONAUTICAL  LAW. 

W.  Jefferson  Davis   $10 

AIRCRAFT     AND     COMMERCE    IN  WAR. 


AIRCRAFT  LAW— MADE  PLAIN. 

George  B.  Logan.  A.  B.  L.  L.  B  $3 

AIR  POWER  AND  WAR  RIGHTS. 

/.  M.  Spatghl  $10.50 


LAW  OF  THE  AIR.    Corl  Zollmonn  

THE   LAW    IN    RELATION   TO  AIRCRAFT. 

L.    A     Wingneld.   M.C..   D.F.C.,   and   R.  B. 

Sparks  M.C   $5 

U.  S.  AVIATION  REPORTS  $10 

AVIATION  MEDICINE. 

Louis  H.  Bauer.  M.D  $7.50 

MATERIALS 
MANUFACTURE   AND   USE  OF  PLYWOOD 

AND  GLUE.    B.  C.  Boulton  $2.25 

METALLURGY  OF  ALUMINUM  AND  ALU- 
MINUM ALLOYS.    Robert  J.  Anderson  $10 

ENGINEERING      MATERIALS      (VOL.  I) 

FERROUS.    A.  W.  Judge  $8.50 

ENGINEERING      MATERIALS      (VOL,  II) 

Non-Ferrous  and  Organic  Materials. 

A.  W   Judge  $7.50 

ENGINEERING     MATERIALS     (VOL.  Ill) 

Theory  and  Testing  of  Materials. 

A.  W.  Judge   $« 

METEOROLOGY 
AERONAUTICAL    METEOROLOGY.  (Revised 

edition).     W    R.  Gregg  $4.50 

A  CLOUD  ATLAS.    Alexander  McAdit  $1.50 

AN  ANALYSIS  OF  METEOROLOGY. 

Harold  Lewis  Kirby   $4 

CLOUD  STUDIES.  A.  W.  Clayden.  N.  .4... $4.50 
FORCE  OF  THE  WIND.  Herbert  Chattey. . .  .$2 
MAN  AND  WEATHER.  Alexander  McAdie... t2 
METEOROLOGY      FOR      AVIATOR  AND 

LAYMAN.    Richard  Whatham   $3 

WEATHER.    E.  E.  Free  and  Travis  Hoke.... $3 


.$2.50 


MODEL  AIRPLANES 

BEGINNING  TO  FLY.  Merrill  Hamburg.  .$2.50 
BUILDING  AND  FLYING  MODEL  AIRCRAFT. 

Paul  Edward  Garber  $2.25 

MINIATURE  AIRCRAFT,  HOW  TO  MAKE 
AND  FLY  THEM. 

Omor  H.  Day  and  Terence  Vincent  80c 

PARACHUTES 

JUMP.    Don  Classmen   $3 

PARACHUTE    Charles  J.  V.  Murphy  $2.50 

PHOTOGRAPHY 
AERIAL  PHOTOGKAPHS. 

Lieut.  Doche  M   Reeves.  A.C  $5 

AIRPLANE  PHOTOGRAPHY.  H.  B.  /v»..$4 
APPLIED  AERIAL  PHOTOGRAPHY. 

Capt.  Ashley  C.  McKinley  $5 

POETRY 

WINGED  SHIPS.    E.  D.  Booth  $1.25 

WINGED  TRAILS.    Louis  DeJean  $1.50 

TRANSPORT  AND  COMMERCIAL  AVIATION 

AIRPLANE  TRANSPORTATION. 

James  G.  Wooley  and  Earl  W.  Hill  $3.S0 

AN  INTRODUCTION  TO  THE  ECONOMICS 

OF  AIR  TRANSPORTATION. 

T.  H.  Kennedy  $2 

AVIATION:  ITS  COMMERCIAL  AND  FINAN- 
CIAL ASPECTS.    Richard  Reo  Bennett  $3 

CIVIL  AIRPORTS  AND  AIRWAYS. 

Archibald   Black   $4 

OPPORTUNITIES  IN  AVIATION. 

Walter   Hinton   $3 

PRINCIPLES  OF  TRANSPORTATION. 

E.   R.  Johnson,  Ph.D.,  Sc.D.,  G.  G.  Hubner, 

Ph.D.,  and  G.  L.  Wilson^  PhJD  $5 

THIS  AVIATION  BUSINESS. 

Ernfjf   W.  Dickman   $3.50 

TRANSPORT  AVIATION  (2nd  Edition). 

Archibald  Black   $5 

YEAR  BOOKS 

AIRCRAFT  YEAR  BOOK  1931  $6 

ALL  THE  WORLD'S  AIRCRAFT. 

1930— Jane's   $14.75 
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MONTE1TH  HARTZ 


Practical  Books  for  Every  Need 
Written  by  Leading  Experts 


FEW  interesting  hours  spent  with  these  books  will 
give  you  priceless  information  it  took  others 
years  to  learn.  Some  of  the  most  famous  ex- 
perts in  the  world,  including  Monteith,  Jones,  Hartz, 
Hall,  Eddy,  Ramsey,  and  Barnaby,  have  here  set  down 
in  black  and  white— in  easy,  readable,  interesting  style 
— the  cream  of  their  expert  knowledge. 

You  will  find  a  vast  store  of  basic,  fundamental 
facts  written  in  everyday,  understandable  language. 
You  will  see  amazingly  simple  charts  and  illustrations 
that  drive  home  these  facts  and  make  them  perfectly 
clear.    You  will  find  full  explanations  of  underlying 


principles,  definite  ways  of  doing  things,  tricks  ot  the 
trade — useful  knowledge  that  will  help  you  in  your 
present  job  and  prepare  you  for  a  better  one. 

THOUSANDS  of  men  all  over  the  country  are 
using  these  practical  manuals  to  get  the  exact 
information  they  need  for  their  daily  work.  You, 
too,  will  find  them  just  as  helpful.  Begin  now  to  profit 
from  their  use.  Send  for  those  you  want,  today,  with 
the  assurance  of  satisfaction  that  is  guaranteed  by  our 
standard  terms.  Fill  in  and  mail  the  handy  approval 
order  form  below. 


Simple  Aerodynamics 
and  the  Airplane 

by  Charles  N.  Monteith,  Chief  Engineer,  Boeing 
Airplane  Co.;  3rd  Edition  revised  by  Colonel 
C.  C.  Carter,  U.  S.  Military  Academy,  West 
Point.    211  illustrations,  $4.50 

This  is  the  latest,  revised  edition  of  the  famous 
introductory  manual  originally  prepared  in  the 
Army  Air  Corps  by  expert  specialists  for  the  use 
of  the  West  Point  cadets,  and  now  so  popular  as 
a  first  book  on  aerodynamics  in  universities  and 
in  ground  and  flying  schools,  and  for  home 
study  by  individuals.  More  than  200  illustrations 
are  used  to  explain  all  points  and  make  the  book 
easily  understood  by  those  working  alone.  This 
famous  manual  makes  everything  perfectly  clear 
about  airplanes;  flight;  engine  principles;  design 
factors;  characteristics  and  types  of  airfoils;  para- 
site resistance;  component  parts  of  an  airplane; 
stability  attainment;  control  surfaces ;  the  propeller; 
airplane  performance;  dynamic  loads;  maneuver- 
ability   and    controllability;    structural  considera- 


Aircraft  Radio 

by  Lieut.  Myron  F.  Eddy,  U.  S.  Navy,  Retired; 
Director  of  Radio,  AeronauTech  Institute.  68 
illustrations,  $4.50 

Here  you  have  the  only  complete  guide  to  the 
principles,  equipment,  installation,  operation,  and 
maintenance  of  aircraft  radio.  This  book  tells  how 
it  is  used  in  aerial  navigation,  with  complete  de- 
tails about  apparatus,  radio  beacons,  instrument- 
board  visual  route  indicators,  etc.;  how  weather 
data  and  flight  orders  and  reports  are  exchanged 
between  airplanes  and  ground  stations;  how  radio 
sets  are  installed  in  planes,  and  how  the  plane 
is  electrically  bonded  and  shielded  to  eliminate 
interference:  how  to  service  radio  telegraph  and 
radio  telephone  sets;  the  mechanical  details  of 
specific  circuits;  the  elements  of  electricity;  the 
Federal  regulations;  etc.;  etc.  The  volume  covers 
completely  the  work  necessary  to  pass  the 
theoretical  part  of  the  examination  for  Com- 
mercial Third  Class  (Aircraft)  Radio  Operator's 
License.   It  should  be  part  of  the  equi 


aviation's 


Our  Standard  Guarantee 

You  order  with  the  privilege  of  examination 
before  purchase.  Payment  is  not  due  until 
five  days  after  a  book  has  been  delivered; 
you  may  return  it  within  that  period  for 
credit  if  you  find  it  unsatisfactory. 

Monthly  Payment  Option 

If  your  order  amounts  to  $5.00  or  over,  you 
may,  if  you  prefer,  take  advantage  of  our 
monthly  payment  terms.  Under  this  plan 
you  send  us  each  month  a  payment  which 
will  vary  with  the  amount  of  your  order, 
but  will  not  be  less  than  S2.50,  plus  on  each 
payment  a  uniform  service  charge  of  10c; 
so  that  your  entire  account  will  be  paid  up 
within  six  months  from  the  date  of  your 
purchase.  Check  in  the  space  provided  in 
the  coupon  if_  you  prefer  to  divide  your 
payment  in  this  way. 


Airplane  Mechanics 
Rigging  Handbook 


by  R 

Corps 
Editoi 


Hartz,  formerly  Lieut.  Colonel,  Air 
S.  Army;  and  E.  E  Hall,  formerly 
ircraft  Servicing."  $3.50 


This  book  tells  all  about  the  rigging, 
inspection  and  repair  of  airplanes.  It  shows  just 
what  you  need  to  know  to  get  an  airplane  into 
safe  flying  condition  and  how  to  keep  it  that  way. 
Among  the  topics  covered  at  length  are:  handling 

sequence  of  rigging  steps;  truing  up  the  fuselage, 
the  center  section,  and  the  wings;  adjusting  the 
angles  of  incidence  and  dihedral;  overall  adjust- 
ments; spars  and  struts;  splicing  and  fitting;  con- 
trols and  adjustments  for  instability;  practical 
hints  for  riggers;  inspection;  installing  and  correc- 
tion of  compasses;  etc.  In  addition  to  telling  all 
about  rigging,  the  authors  give  a  mass  of  infor- 
mation about  fabric,  wood  and  glue,  metal  parts, 
wire,  dopes  and  doping,  and  folding  and  packing 
parachutes. 


Practical  Flying 


This  famous  pilot's  manual  can  save  you  hours  of 
time  and  a  lot  of  money.  It  gives  you  basic  flying 
information  that  to  learn  otherwise  would  require 
long  and  costly  experience.  Its  lessons  take  you 
right  through  your  license  flight.  Taxying,  the 
take-off,  the  initial  climb,  emergency  landings 
after  the  take-off,  straight-away  flight,  turns, 
figures  of  eight,  speed  in  glides  and  climbs, 
straight  glides,  gliding  turns,  landings,  cross 
country  flying,  and  how  to  recognize  stalls  and 
spins  in  their  early  stages  and  how  to  correct  for 
them,  are  all  thoroughly  covered.  Additional  chap- 
ters are  packed  with  useful  facts  on  planes,  instru- 
ments, technical  expressions,  plane  parts,  pilot's 
equipment,  methods  of  plane  inspection  and  of 
testing  the  controls  and  the  motor.  The  book  tells 
just  what  to  do  and  what  not  to  do  in  flying. 


The  Navigation  of  Aircraft 

by  Lieut.  Logan  C.  Ramsey,  U.  S.  Navy;  In- 
structor in  Aerial  Navioation,  Pensacola  Naval 
Air  Station.    51  illustrations,  $4.50 

This  book  is  used  in  a  number  of  the  leading  flying 
schools  as  the  one  book  that  teaches  aerial  navi- 
gation as  it  should  be  taught.  It  gives  a  balanced 
discussion,  fully  covering  piloting,  or  position  find- 
ing from  observation  of  the  earth's  surface;  aerial 
astronomy,  or  position  finding  from  observations 
of  celestial  bodies;  and  dead  reckoning,  or  finding 
your  position  by  a  calculation  of  the  direction  and 
distance  flown  from  a  known  point  of  departure. 
Among  the  topics  covered  are:  maps  and  charts; 
panelboard  instruments;  drift  indicators;  acces- 
sories; compasses;  compass  compensation;  determin- 
ing the  wind,  the  greatest  problem  of  navigation; 
plotting  and  dead  _  reckoning  _  problems  and  solu- 
tions; piloting;  radio  aids;  aerial  astronomy;  celes- 
tial observations;  advice  and  equipment;  naviga- 
tional procedure  in  practice;  determination  of 
courses;  blind  flying;  etc.;  etc. 


Gliders  and  Gliding 

by  Lieut.  Ralph  S.  Barnaby,  Scientific  Section, 
Bureau  of  Aeronautics,  U.  S.  Navy;  First  Amer- 
ican First-Class  Glider  Pilot.  $3.00 
A  new,  practical  handbook  for  glider  flyers  and 
builders,  by  an  expert  on  gliders.  Gives  a  detailed, 
progressive  course  in  flight  training,  with  full  in- 
formation about  types  of  gliders,  required  ground 
and  wind  condition's,  launching,  first  flights, 
maneuvering  the  glider,  and  landing.  Starts  with 
the  first  short  hops  of  primary  instruction  and 
progresses  through  secondary  training  to  a  full 
course  in  soaring,  with  the^  definite  purpose  of 
helping  you  most  easily  qualify  for  the  three  suc- 
cessive grades  of  glider  pilot,  and  the  licenses 
granted  to  each.  For  those  who  want  to  build  a 
glider,  it  gives  the  needed  design  principles  and 
structural  details,  with  much  useful  data  on 
materials,  assembling,  rigging  and  aligning.  Out- 
standing German  and  American  gliders  are  fully 
analyzed.  The  author's  original  drawings  showing 
flight  details,  construction  tips,  etc.,  add  greatly 
to  the  book's  practical  usefulness. 


"       ™     ■  ™  ™        ™  FILL  IN,  TEAR  OUT,  AND  MAIL  ■  ■■■  ™  warn  i 

The  Ronald  Press  Company,  Publishers 

Dept.  M458,  15  East  26th  Street,  New  York 

Please  send  me  the  books  I  have  checked  below,  billing  me  at  the  prices  shown. 

□  Check  here,  to  use  the  monthly  payment  plan 

□  Montetth-Carter,  Simple  Aerodynamics. $4 .50      □  Jones,  B.  Q.,  Practical  Flying  $3.00 

□  Eddy,  Aircraft  Radio   4.50       □  Barnaby,  Gliders  and  Gliding   3.00 

□  Hartz-Hall,  Rigging  Handbook   3.50       □  Ramsey,  Navigation  of  Aircraft  4-50 
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Around  the  World  in  Q 

"Well,  these  lads  won  the  Grand  4  ^ 

National  of  the  Air,  and  we  can  point  * 

to  them  and  tell  the  world,  'You  are  s->\ 

gazing  on  a  pilot  and  a  navigator.' "'               gy   JT  OST  AND  \J"ATTY 

— WILL  ROGERS 

CLIP  AND  MAIL  TODAY 

AERO  DIGEST  <$  >%     F*  f\ 

220  W.42nd  St.  +  .51) 

New  York  City  W  _____ 

Please  send  me  C.  O.  D.  a  copy  of  "Around  the  World  in  8  Days"  by  Wiley  Post  and  Harold  Gatty.    I  will  /  a  ^cTrT 

pay  the  postman  $2.50,  plus  a  few  cents  postage.    (Remittance  must  accompany  orders  from  Canada;  ship-  MKB    US  hi 

ments  will  be  made  postpaid.)  THE 

Name    Convenient 

Chfand  Sta*  \  \  \  \                                                       \  \  \ '. '.  COUPON 


EXPERIMENTAL 

(Continued  from  page  111) 
could  be  letters  as  well,  as  their  use  is 
for  comparison  only. 

The  Test  Object 

The  upper  member  of  the  secondary 
frame  (13)  mounts  the  test  object, 
whether  it  be  wing,  stabilizer  or  fuselage. 
Wire  clips  press  over  the  frame  member 
(13)  making  it  possible  to  alter  the  in- 
cidence by  raising  one  or  the  other  clip. 
It  is  very  important,  of  course,  to  place 
the  objects  at  a  uniform  height  above  the 
fulcrum  points  (15) — otherwise  the  com- 
parison will  be  upset.  Similarly  the 
centers  of  pressure  of  wings  of  varying 
chord  lengths  must  be  made  to  coincide 
so  that  the  lift  values  are  not  disturbed. 
The  diagram  shows  the  lift  and  drag 
arms  about  their  centers. 

Procedure  Used  in  Testing 

A  large  portable  fan  is  used  to  create 
an  air  blast.  It  is  operated  at  slow  speed 
in  order  to  reproduce  more  exactly  the 


conditions  found  in  flying  models.  The 
test  wing  is  carefully  mounted,  at  the  de- 
sired incidence,  to  frame  member  (13). 
The  incidence  is  checked  with  the  air 
stream  rather  than  the  frame.  For  lining 
up  purposes  a  flat  plate  may  be  used, 
which  should  record  drag  but  zero  lift 
when  at  zero  incidence. 

For  best  results  a  particular  series  of 
tests  should  be  run  on  a  certain  day, 
which  will  eliminate  many  discrepancies, 
due  to  temperature,  air  density,  fluctua- 
tions in  air  velocity  due  to  the  electric 
fan,  etc.  It  would  also  seem  that  light 
steel  tension  springs  would  be  far  more 
uniform  than  the  rubber  strands  in  the 
frames. 

If,  for  example,  we  were  making  a 
comparison  between  the  efficiency  of  two 
model  wings  of  the  same  area  and  wing 
section,  but  different  aspect  ratios,  we 
would  first  run  one  through  several 
angles  of  incidence,  noting  carefully  each 
reading  for  both  lift  and  drag.  We  would 
now  test  the  other  wing,  taking  care  to 


locate  the  CP.  over  the  same  point,  and 
making  any  required  adjustment  for 
weight  difference  by  sliding  the  weight 
so  as  to  start  at  zero.  By  taking  a  cor- 
responding set  of  readings  for  the  second 
wing  we  would  have  enough  data  to  plot 
curves  of  both  lift  and  drag.  We  would 
use  on  one  side  of  our  chart  the  angles 
of  incidence,  and  on  the  other,  the  values 
read  from  our  indicator.  We  could 
check  the  burble  points  of  each  to  learn  if 
aspect  ratio  had  any  effect  on  this  im- 
portant item.  This  is  real  model  airplane 
research  work.  It  is,  we  might  say, 
model  aerodynamics.  Soon  we  would 
have  special  wing  sections  discovered, 
which  would  have  high  lift  and  low  drag 
characteristics.  Clark  Y  might  soon  be 
discarded  as  a  popular  model  wing  sec- 
tion, giving  way  to  the  Projansky  W  or 
the  Jones  X,  and  so  forth. 

Here  is  a  great  new  field  of  endeavor 
opened  up  to  experimentors.  Perhaps 
one  of  our  readers  will  become  known  as 
the  Eiffel  of  model  aerodynamics. 


FLYING  SCHOOLS 

$9.00  per  inch.        Payable  in  advance. 


MARION    McXEEN    AERONAUTICS,  Ltd. 

School   of  Aeronautics 
WACO  DEALER 


NEW  WAPO  PLANES 


NOT  TO  A  PRICE.  Write 


A  STAJfDABD. 


100  Pacific  Alrmotlve  Bid!. 
Anoelei  Airport.  Inolowood.  Calif. 


SCHOLARSHIP 

IN    AERONAUTICAL  ENGINEERING 
Based  on  competitive  examinations  to  be  given 
on  October  21st  if  100  requests  are  received. 
Training  in  every  branch  of  aeronautics 
AMERICAN    AVIATION  CLUBS 
16  W.  61st  St.  New  York  City 


Colli 


5-5867 


EAGLE  AIRWAYS 

Hinckley,  Illinois 
M  Miles  West  of 

■   very  complete 


BUYERS  DIRECTORY 


$9.00  per  inch.         Payable  in  advance. 


FLYING  CLUB  PINS    -  35c 


FREE  CATALOG 

Design  Bhotm  silver  plate  35  centi 
each.  $  Ml  doz.  Gold  plate  or 
sterling  Bilver  r,0  cents  each,  $5.00 


If  you  don't  see  it  advertised  in 
the  Buyers'  Directory  or  on  other 
pages  of  Aero  Digest  write  our 
Information  Clerk.  He'll  help  you 
locate  it. 


FOR  SALE 

J-5  WRIGHT  WHIRLWIND  —  completely 
overhauled  by  Wright  Distributors,  including 
carburetor  and  magnetos.  Priced  Right. 
PACIFIC  AIRMOTIVE  CORPORATION,  Ltd. 

Los  Angeles  Airport,  Inglewood,  California 
Phone:  PL  4146— Inglewood  2900 


OCTOBER, 


193  1 
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BUYERS'  DIRECTORY 


$9.00  per  inch. 


Payable  in  advance. 


GYCLOMOTOR 


ratine.  22% 
R.P.M.  ^  LUhtes:  i 


CYCLOP  LANE  CO.,  Ltd. 


Phenix  Clear  Nitrate  Dopes 

Clear— $120  per   gal.   In  50  gal.  barrels 

—  $125  per   gal.   In   30  gal.  barrels 

—  SI  50  per  gal.  In  5  gal.  boied  cans 
Pigmented  —  $2.20  per  gal.  In  5  gal.  boxed  tail 

Tellow.  Blue,  Maroon.  Green.  Cream.  Khaki.  Aluminum. 
Black   White.  Tmmprilatr  shipments,  fresh,  hi  eh  grade. 
PHENIX  AIRCRAFT  PRODUCTS  CO. 


SPECIAL  THIS  MONTH  ONLY 
AIRPLANE  PROPELLERS 

Leblond-90  1 

Gypsy-90  J-  $35.00 

Warner-85  ) 

Szebely  25.00 

OX5  with  all  metal  spinner    $50.00 

OX5  without  splnnei    40.00 

OX5  with  spinner  for  BIRD  ship   30.00 

Kinners — Warners    40.00 

Challengers-Hlsso-Whlrlwinds    60.00 

Cim."  I  $40.00 

Genet  J.  With  $35.00 

Leblond  [  metal  Without 

Rover  spinner 
Velle 


STONE  PROPELLER  COMPANY 

"Supreme  Propellers" 
WICHITA,  KANSAS 


DR.  MAX  M.  MUNK 

Consulting  Aeronautical  Engineer 

1734  Eye  St.,  N.W. 
Washington,  D.  C. 

Structural  and  Aerodynamical 
Experiments  and  Analyses 


ARRIGO  BALBONI 
AIRPLANE  SUPPLIES 


OX5  I.   CIKKL'S  ! 


CHEAP.  1  have  •  E Inner  Airster, 
If  It  Is  anything  connected  with  w 
1  HAVE  IT.  BEST  DOPE — $1.25 
CHEAP. 


DIET 

Drive.  Los  Angeles.  Calif. 


SHLEfTED  CLEAR  AERO 

SPRUCE 

FOB  QUICK  SHIPMENT  FROM  CHICAGO 
ROIGH   OR   FINISHED   TO  EXACT 
SIZE  FOR  TOI  H  PLANE  OR  GLIDER. 

Lowest  Wholesale  Prices 
PIKE-DIAL  LUMBER  CO. 

Phone  Canal  0049     CHICAGO     2251  So.  Loomli  St. 


AERONAUTICA 


)ublleatlon  of  the  pilots  of  Italy 
1  largest  aeronautical  publication.  Every 
In  aeronautics  should  read  our  review. 


INSURANCE  WRECKS  FOR  SALE 

Pratt  &  Whitney  Wasp,  Hornet,  J4,  5  and 
6  motors,  hubs,  propellers,  crankshafts, 
cylinders,  starters,  generators.  Scintilla 
magnetos,  all  or  any  part  of  these  motors, 
some  of  them  practically  new.  Wings  and 
other  parts  of  large  planes.  You  can  save 
hundreds  of  dollars  by  sending  us  your 
orders.  Shipments  sent  subject  to  your 
inspection,  guaranteed  satisfactory.  Parts 
for  all  makes  of  motors.  Bendix  and  other 
wheels,  tires,  airplane  instruments  and  sup- 
plies of  all  kinds  and  descriptions.  Largest 
stock  in  the  world.  Cirrus,  Comet,  Anzani 
six,  LeBlond  90;  propellers  included,  in 
perfect  condition,  less  than  $350.  26  x  4 
wheels,  $2.50.  10  x  3,  14  x  3,  18  x  3,  20  x  4 
wheels  with  ball  bearings.  20  x  4  disc 
wheels  for  cycle  cars  or  gliders.  Landing 
gear  struts.  New  Ford  wheel,  tire  and 
tube  with  hydraulic  brake  40  x  10.  "If  it 
flies  we  have  it."  Write,  wire  for  bargains. 
CRAWFORD  AIRPLANE  SUPPLY  CO.. 
Venice.  California 


SCINTILLA  MAGNETOS 


ALL   TYPES   AT   HALF  THE 
Also    other    airplane  magneto 
<immv    Splil'i  ri  —  n  imn.-ikI  


PRICES 
Berling. 
i.  Latest 


U.  S.  MAGNETO  CO. 

806  W.  Washington  Blvd..  Chicago.  Illinois 


SWEEBROCK 

FLIGHTEX  A  COVERS 

DON'T  wait  till  the  inspector 
grounds  your  plane.  Recover 
now.  Prices  are  low.  We  sell 
ready  made  Flightex  covers  for 
any  make  plane.  Also  Dope, 
Cloth,  Tape,  Rib  Cord,  Lacquer 
&  Thinner.  Prompt  Shipment. 
Write  for  Price  List. 

SWEEBROCK  AVIATION 
CO.,  INC. 

Box  176,  Dept.  S,  Fort  Wayne,  Ind. 


BARGAINS  !  !  ! 

$108,000  worth  new  and  used  Licensed  Air- 
planes, Motors,  Parachutes,  Wood  and  Steel 
Propellers;  Parts  for  J-5.  Wasp,  Kinner,  Velie, 
Cirrus,  Siemens  Motors  at  tremendous  dis- 
counts. Write  for  our  free  monthly  bulletin 


FOR  SALE 

PACKARD  800  H.P.  ENGINES 
12  Cylinder  Geared  Type 

THE  VIMALERT  COMPANY,  LTD. 
835  Garfield  Ave.,  Jersey  City,  N.  J. 


Airplane  Photographs 

We  have  both  Foreign  and  American  4"  x  S" 
photographs  of  more  than  114  well  known  air- 
planes. Good,  clear  views.  10c  each,  4  tor  25c. 
Send  2c  stamp  for  complete  list  of  planes. 

Pilot— Plane  Photos 

General  P.  O.  Box  560,  New  York  City 


NEW  PROPELLERS 

Metal    tipped,    for    Szekely,  Salmson 
and  Continental  engines 

SENSENICH  BROS., 

LITITZ,  PENNA. 


BLIND 

or 

INSTRUMENT  FLYING 

By  Howard  C.  Stark 
(Veteran  Air-Mail  Pilot) 

THIS  instruction  book  describes, 
in  full  detail,  the  use  of  the 
instruments   and   the  rotation 
in  which  they  are  used  in  instru- 
ment flying. 
Learn  To  Fly  By  Instruments 
Order  Now— Price  $1 

Howard  C.  Stark  Box  1— Newark,  N.  J. 


Consulting  Engineers 

CALCULATIONS.  STRESS 


1377  D.  Gates 


Facilities  for  eonstmctio 
work.  Experts  in  welding  aluminum  an 
!0  years  technical  and  practical  experlencf 
SELLEY  MFG.  CO..  INC. 


IDENTIFICATION  WRISTLETS 


Made  in  Sterling  Silver  $2.50  Each 
Gold-Filled  $5.00  Each 
Engraving  2c  Per  Letter 
Emblems  for  Flying  Schools  and  Clubs 
ALL  SORTS        MEDALS       ALL  SPORTS 

JOHNSON  CO. 
12  W.  13th  St.  "Wing  Building"  New  York 
Write  lor  Catalog  "E" 


N.  A.  C.  A.  COWLINGS 
WHEEL  PANTS 
SPEED  RINGS 

Metal  Specialties  for  20  Years 


HILL  AIRCRAFT  STREAMLINERS  CO. 
818-822  Reedy  St.  Cincinnati,  Ohio. 


CLASSIFIED  ADVERTISEMENTS 

Rates:  10c  per  word;  $2.50  minimum;  payable  in  advance.    Forms  close  24th  of  month  preceding. 


USED  PLANES  AND  MOTORS 


0X5  Robin,  Millerized,  Scintilla  mas,  high  com- 
pression pistons,  special  paint  job;  ship  and  motor 
like  new.  Never  cracked.  Will  consider  trade  on 
Chevrolet  or  Ford.  Must  sell.  Wesley  Airport, 
Wesley,  Iowa. 


OXX6  CHALLENGER  C-2,  in  first  class  shape. 
Sell  cheap  for  cash.  Will  deliver  anywhere  (or 
expense  of  gas.  Murray,  223  Schuyler  Ave.,  New- 
ark, N.  J. 


MONOCOUPE  70,  Velie  MS  engine,  in  fine  condi- 
tion, with  duals,  heater  and  instruments,  a  real 
buy  at  $940.  Ernest  Massman,  Box  438,  Moorhead, 
Minnesota. 


FOR  SALE:  3  cylinder  Anzani  with  hardwood 
metal  tipped  prop,  $150.  S.  B.  Mathieu,  S02 
Essex,  Fort  Worth,  Texas. 


FOR  SALE:  Velie  M5  Monocoupe,  late  model. 
Ship  and  motor  have  175  hours.  Twenty-five 
hours  on  motor  since  top  overhaul.  Excellent 
condition.  Priced  for  quick  sale,  $975.  Inquire  or 
write  Arthur  E.  Brand,  Bismarck,  North  Dakota. 


FOR  SALE:  1930  K inner  American  Eagle,  per- 
fect shape,  has  air  wheels.  Five-place  New 
Standard  with  J5  motor,  all  in  perfect  shape. 
Edw.  Delmore.  Saratoga,  N.  Y.  Airport. 


CHALLENGER-ROBIN,  10  hours  since  complete 
recovering  and  motor  overhaul,  special  paint  job, 
many  refinements,  price  reasonable.  New  Standard 
Flying  Service,  Teterboro  Airport,  Hasbrouck 
Heights,  N.  J. 


FOR  SALE:  Curtiss  Robin  Challenger,  220  hours 
time.  Motor  top  overhauled,  all  new  pistons;  wings 
and  tail  surfaces  just  recovered;  all  instruments, 
including  turn  and  bank  and  rate  of  climb.  Price 
$2,000.  G.  D.  Owsley,  936  Spanish  Court,  Wilmette, 
Illinois. 


TAPER  WING  J-S  Waco,  35  hours  since  top 
overhaul.  Cowling  for  front  cockpit.  Extra 
center  section  tanks.  Ship  in  first  class  condition. 
Asking  $2,000.  George  Rand,  Rand  Smith  Air- 
craft Corp.,  Roosevelt  Field,  Garden  City,  L.  I. 


FOR  SALE:  Stinson  Junior  with  Wasp  Junior 
engine.  Good  condition.  Engine  120  hours  since 
overhaul.  Extras  include  ring  cowl,  air  wheels, 
landing  lights,  leather  upholstery,  etc.  Bellanca 
Aircraft  Corp.,  New  Castle,  Delaware. 


LYCOMING  STINSON  JR.  Late  1930,  including 
motor  cowling,  etc.  Perfect  condition.  Flown  90 
hours.  Blue  and  cream.  Blue  leather  upholstery. 
A  beautiful  ship.  $3750.  E.  L.  Mayo,  DeKalb, 
Illinois. 


FOR  SALE  OR  TRADE:  One  twenty-nine  Kin- 
ner-Eagle,  very  good  condition,  will  consider  Robin 
or  open  job  with  more  power.  Paul  Meinar,  Eden 
Prairie,  Minnesota. 


$1700  BUYS  Licensed  Warner  Stinson  Junior.  Re- 
cently overhauled  and  refinished.  Steel  propeller, 
brakes.  B.  E.  Brierton,  6238  So.  Parkside,  Chicago, 
Illinois. 


MONOCOUPE-MS  motor  like  new.  Ship  In  excel- 
lent shape.  NC,  always  hangared,  manufactured, 
1929.  Will  consider  trade  for  late  monocoupe  or 
light  biplane  trainer.  Kerr  &  McTavish,  Central 
City,  Iowa. 


FOR  SALE:  Avro  Avian,  MK  III  Cirrus  Motor, 
50  hours,  $1,000.  One  Whittelsey  Avian,  MK  III 
Cirrus  motor,  60  hours,  excellent  condition,  $1,000. 
Planes  N.C.  licensed.  Bennett  Field,  Binghamton, 
New  York. 


FOR  SALE:  Licensed  center  section  Eaglerock. 
Millerized  motor.  First  $750  takes  it.  Address  John 

Ruzieka,  Kanona,  Kansas.  

CIRRUS  MARK  III  engine,  completely  factory 
overhauled.  A  buy  at  $385.  Jos.  A.  Simcock,  200 
E.  Roosevelt  Boulevard,  Philadelphia,  Penna. 
AERONCA  C2,  60  hours,  $695.  Aeronca  twop-Iace, 
six  weeks  old.  $1395.  Best  buys  in  U.  S.  Jos.  A. 
Simcock,  200  E.  Roosevelt  Boulevard,  Philadelphia, 

FAIRCHILD  KR-34;  motor  has  impeller  clutch 
and  just  overhauled.  Over  six  hundred  dollars  in 
extras.   No   trades.   616-617   First   National  Bank 

Bldg.,  Utlca,  N.  Y.  

1000  BUSINESS-LIKE  Airplane  builders  and  buy- 
ers names.  Conscientiously  compiled  from  our 
latest  business  correspondence.  Never  before 
solicited.  First  time  offered.  $5  postpaid.  Aero- 
builders    Advertising    Service,    1305-15    So.  12th, 

Lincoln.  Nebraska.  

AMERICAN  EAGLE,  3-place  biplane,  OXS;  have 
a  deposit  on  brand  new  ship;  NC  license;  never 
been  flown;  will  sell  ship  complete  for  $1000. 
Address.  P.  O.  Box  198,  Kansas  City,  Kansas. 


FAMOUS  MOTORS  FOR  SALE:  $1500  Bristol 
Cherub  engine,  2  cylinder,  32  horsepower,  formerly 
used  in  Heath  Baby  Bullet,  winner  of  1928  and  1929 
National  Air  Races.  Perfect  condition.— $450.00. 
$1800  Heath  4-70  engine,  4  cylinders.  70  horse- 
power, formerly  used  in  Heath  Cannonball  which 
took  first  place  at  National  Air  Races,  1930  and 
1931.  Perfect  condition,  $600.00.  Also  Dayton- 
4  cylinder,  55  horsepower,  brand  new;  has  never 
been  out  of  original  crate,  $325.00.  Heath  Baby 
Bullet  race  plane  less  motor,  $800.00.  Heath  Can- 
nonbal  race  plane  less  motor,  $900.00.  Heath  Air- 
craft Corporation,  Dept.  SD-10,  Niles,  Michigan. 


WACO  10,  OXS  Millerized  motor,  licensed  and  In 
fine  condition,  never  cracked,  always  hangared. 
Many  extras.  Real  bargain  at  $750.  Martin  De- 
vereaux,  2288  Mott  Ave.,  Far  Rockaway,  N.  Y. 
Phone  3333. 


OX5  BIRD,  Millerized.  for  sale  cheap.  Excellent 
shape.  Must  be  sold.  Easy  terms.  Licensed.  Write 
R.  S.  Fenn,  129  High  St.,  Keene,  New  Hampshire. 


FOR  SALE:  Gee  Bee  Sport  biplane,  Kinner  pow- 
ered, excellent  condition,  privately  owned,  kept  in 
hangar,  license  recently  renewed,  $1600.  Tred 
Avon  Flying  Service,  Inc.,  Easton,  Maryland. 


GREAT  LAKES  TRAINER:  American  Cirrus 
privately  owned  and  always  kept  in  hangar.  Never 
cracked.  Motor  recently  overhauled  and  Inspected; 
245  hours,  $1,000.  W.  F.  Hurtgen.  328  Pearl  St., 
LaCrosse,  Wisconsin. 


TRAVEL  AIR  2030,  OXX6,  Scintillas,  complete 
Miller  action,  steel  prop,  Bendix  wheels,  brakes, 
compass,  airspeed  clock  navigation  lights,  NC 
licensed  to  August  15th  1932.  Free  instruction. 
AERO  DIGEST,  Box  1213. 


WACO  90:  genuine  1930  model,  no  crackups,  only 
150  hours,  including  extra  OX  motor.  This  is  a 
money  maker;  snap  for  someone.  $850  cash.  Carl 
Hanson  (Airport)  Youngstown,  Ohio. 


FOR  SALE:  Late  model  OX5  American  Eagle. 
Licensed.  Motor  interchangeable  with  Kinner. 
Ship  and  motor  perfect.  Many  extras.  Located  in 
Iowa.  Best  cash  offer  accepted.  Free  instructions. 
AERO  DIGEST.  Box  1214. 


SPARTAN  3-place  open  biplane.  Engine,  Siemens- 
Halske,  9-cylinder,  130  hours.  Ship  and  motor  In 
excellent  condition.  $1500  for  quick  sale.  .E.  L. 
Spencer,   Ada,  Oklahoma. 


HENDERSON,  OVERHAULED,  with  brand  new 
propeller,  cheap,  $98;  Heath  $250;  pontoons  for 
only  $69  complete;  sportp'ane  less  motor,  cheap. 
Wire.    Lackey,    1143   Cherry    Street,  Pottstown, 


COMMAND- AIRE,  Axelson  ISO.  Steel  propeller, 
Bendix  brakes,  glass  panel  windshields,  outrigger 
landing  rear  with  Gruss  Air  Struts,  special  paint 
job,  $3,000  or  trade  for  Lycoming  Stinson,  Jr. 
Bob  Duckworth,  735  Cecil,  Louisville,  Ky. 


FOR  SALE:  OX-S  Travel  Air  2000.  can  be  seen 
at  Detroit.  For  details  address  O.  C.  Du  Cbaine, 
Conway,  Mich. 


USED  LEBLOND  ENGINES:  We  are  offering  at 
attractive  prices  some  used  Model  "60"  and  "85" 
engines,  factory  overhauled  and  tested,  at  prices 
ranging  from  $350  and  up.  Write  Service  Deport- 
ment, care  The  LeBlond  Aircraft  Engine  Cor- 
poration, Cincinnati,  Ohio. 


LINCOLN  PAGE.  OX-S,  Scintilla,  good  flying 
condition,  can  be  licensed,  $500.  Inspection  at  air- 
port, Flushing,  N.  Y.;  information,  R.  Franken- 
berger,  168-07  Shelton  Avenue,  Jamaica,  N.  Y. 


SACRIFICE  SALE:  JS  Stinson  Jr.,  night  flying 
equipment,  beautiful  paint  job,  extra  instruments, 
■  good  condition,  licensed  to  April,  1932.  Ship  must 
be  seen  to  be  appreciated.  $2,350  cash.  James 
Ryan,  25  Devon  Rd.,  Rochester,  N.  Y. 


STINSON  JR.  LYCOM'NG— For  fast  sale,  per- 
sonal plane!  180  hours  flying.  Perfect  condition, 
never  cracked.  Always  kept  in  hangar.  Complete 
motor  overhauled  by  Stinson  factory  after  175 
hours  and  newest  cams,  etc.,  installed.  Semi-air 
wheels.  Commercial  license.  Everything  complete. 
$2,950  cash.  Victor  Weil,  301  Michigan  Avenue, 
Detroit,  Michigan. 


CHALLENGER  ROBIN,  sacrifice,  just  been 
completely  rebuilt  at  a  cost  of  $1,100.  Looks  and 
flies    like    new.     $1,500   cash.     Robin,    261  Leroy 

Ave.,  Buffalo,  N.  Y.  

FOR  SALE:  Ryan  Monoplane,  JS  motor,  300 
hours,  N.C.  license.  Alwavs  kept  In  hangar.  First 
$1500    takes   it.     Cash   only.     Walter    M.  Keffer, 

Ligonier.  Penna.  

HEATH  HENDERSON  ENGINE  with  propeller, 
deep  crankcase,  tachometer  drive,  all  improve- 
ments: Al  condition;  only  used  6  hours,  $1S0. 
McFall  &  Lyle,  P.  O.  Box  76,  Slayden,  Tennessee. 


FOR  SALE:  OXS  Waco  90.  Motor  completely 
Millerized,  high  compression  pistons.  15  hour* 
since  overhaul.  Newly  painted;  fine  condition. 
Price,  $650.  W.  R.  Wright,  Ellwood  City.  Penna. 


STANDARD  CLIPWING  OX5,  rebuilt,  motor 
overhauled,  turns  1400,  new  covering,  new  instru- 
ments, balanced  ailerons,  new  tires,  etc.  $200. 
Perricone,    1355    Castleton    Ave.,    Staten  Island, 

N.  Y. 


GEE  BEE  SPORTSTER,  Model  E.  Warner  pow- 
ered. Less  than  two  hundred  hours.  Perfect  con- 
dition. Z.  D.  Granville,  Springfield,  Mass. 


MOHAWK  PINTO  low  wing  monoplane,  Velie 
M-5  motor;  never  cracked;  35  hours  since  new. 
Maximum  visibility,  streamlining  and  ground 
cushion.  Won't  spin  from  stall  or  tight  spiral. 
Frank  J.  Funke,  1488  East  14th  Street,  Brooklyn, 
N.  Y. 


CESSNA— like  brand  new,  four-place  Warner, 
Scarab  engine.  Total  time,  78  hours.  Wonderful 
shape  and  performance.  $2,000.  Anthony  Hanzllk, 
405  Webster  Ave.,  Long  Island  City,  New  York. 


FOR  SALE:  New  Franklin  90  H.P.  biplane,  12 
hours  time,  powered  with  Lambert  R-266  engine. 
Economical  to  operate  and  easy  to  fly,  cruises  at 
105  M.P.H.  Equipped  with  brakes,  steel  propeller, 
navigation  lights,  compass,  dual  controls  and  other 
extras  costing  over  $3,500.  Will  sacrifice  for 
$2,750  and  give  necessary  instruction.  Plane 
manufactured  under  A.T.C.  No.  430  and  licensed, 
both  Federal  and  State.  Vemer  F.  Eichholtz,  Box 
742,  Franklin,  Penna. 


STINSON  SENIOR,  J-S.  Excellent  condition. 
Licensed.  Complete  night  flying  equipment.  Best 
offer  takes  it.  Mildred  Musard,  6357  So.  Mozart 
St.,    Chicago,  IU.   


WRIGHT  J-S,  total  time  315  hours.  Just  com- 
pletely overhauled,  with  Eclipse  electric  and  hand 
starter.  Air-maze  and  exhaust  ring.  Motor  has 
nickel  plated  push-rod  housings  and  rocker  box 
covers.   Price  $995.   Box  1421,  Boise,  Idaho. 


LICENSED  OX5  American  Eagle,  late  type,  $675 
cash;  ship  like  new.  Unused  Irvin  Chute,  $175. 
AERO  DIGEST,  Box  1219. 


CURTISS  ROBIN;  Millerized,  oleos,  perfect; 
N.  C.  licensed  May;  $1200  or  trade  perfect  Bird 
or  Waco.  Crawford,  identified,  new  motor,  $250. 
Photo  10c.  Harry  S.  Fleming,  Box  55,  Lin- 
wood,  N.  J. 


"LAIRD"  Super  Speedwing  LC-RW  4S0,  Wasp 
425  H.P.  engine.  Full  instrument  equipment. 
Electric  starter.  Top  speed  180  M.P.H.  Cruising 
ISO  M.P.H.  A  real  buy.  No  reasonable  offer 
refused.  For  further  particulars  address  E.  M. 
Laird  Airplane  Company,  S321  W.  65th  Street, 
Chicago,   Illinois,  Clearing  Station. 


FOR  SALE:  "LAIRD"  Whirlwind  LC-B  200, 
Wright  J-S,  inertia  starter;  full  instrument 
equipped.  Just  completely  reconditioned.  Looks 
like  new.  Factory  guarantee.  Priced  to  sell, 
$3,500.  For  further  particulars  address  E.  M. 
Laird  Airp'ane  Company,  S321  W.  65th  Street, 
Chicago,  Illinois,  Clearing  Station. 


"LAIRD"  Speedwing  LC-RW  300,  Wasp  Junior 
300  H.P.  This  plane  in  excellent  condition.  Win- 
ner of  $6,500  cash  prizes  Cleveland  Air  Races. 
Guaranteed  perfect  condition,  $10,500.  For  further 
particulars,  address  E.  M.  Laird  Airplane  Com- 
pany, 5321  W.  65th  Street,  Chicago,  Illinois,  Clear- 
ing Station. 


FOURTEEN  USED  AIRPLANES,  $775  to  $4,750. 
All  licensed  and  wonderful  values.  Wacos,  Travel 
Airs,  Monocoupes,  Stinsons,  etc.  Get  latest  list. 
Western  Airplane  Sales  Co.,  601  Graphic  Arts 
Bldg.,  Kansas  City,  Missouri. 


WACO,  Hisso  196  H.P.,  just  relicensed,  perfect 
condition.  Cost  $4,725.  sacrifice  $1,S7S.  Also  Mono- 
coupe, 90  hours,  $775.  Write  at  once.  Alton 
Walker,  4800  Jefferson,  Kansas  City,  Missouri. 


KINNER  FLEET,  overhauled  and  relicensed  July, 
perfect.  Extras.  Always  kept  in  hangar.  Ship 
time  336  hours,  motor  287  hours;  $1750  or  offer 
for  quick  sale.  S.  L.  Mathews,  34  W.  33rd  St., 
New  York,  N.  Y. 


GREAT  LAKES  TRAINER.  Mark  111  Cirrus. 
211  hours.  Needs  lower  left  wing  and  minor 
repairs,  $500  as  is.  Folmer  4"  x  5"  aerial  camera, 
$65.  Henry  F.  Kurtz.  Harrison.  New  Jersey. 
LICENSED  SPARTAN  three-place  Whirlwind 
240.  Never  crashed.  339  hours.  Top  overhaul 
recently.  Looks  like  new.  Cost  $8500  with  extras 
year  ago  factory.     Must   sell.    Make  cash  offer. 

Wilson.  2966  Russell  St..  Berkeley.  Calif.  

BARGAIN.  OXS  WACO  9,  newly  covered.  Best 
finish.  Looks  like  new  and  in  Al  condition.  Act 
quickly.   E.  L.  Whitlock,  Davenport  Center,  N.  Y. 
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WACO,  OXS  licensed  and  in  good  condition.  New 
last  May.  Bosch  Booster  and  Scintilla  magneto. 
Priced  to  sell.   Emilio  Balboni,  Clinton,  Mass. 

GREAT  LAKES  Sport  Trainer,  air  wheels,  never 
crashed.  Engine  60  hours.  Excellent  condition.  A 
buy  at  $1895.  Great  Lakes  Sport  Trainer  with 
English  Cirrus  engine,  at  $1295.  Jos.  A.  Simcock, 
200  E.  Roosevelt  Boulevard,  Philadelphia,  Penna. 

HUNTINGTON  CHUM  MONOPLANE:  2-pas- 
senger  open  cockpit,  side  by  side  seating.  Cruis- 
ing speed  60.  Salmson  45  H.P.  motor.  Pioneer 
Instruments.  Good  flying  condition.  $780.  Box 
N.  Y. 


FOR  SALE:  Swallow  T.  P.  Excellent  condi- 
tion, licensed  August  1932,  $450.  Air  Activities  Air- 
port, West  Chicago,  Illinois. 

USED  SPORT  &  LIGHT  PLANES 


LIGHT  PLANE:  Heath  motor,  34  foot  glider 
wings,  20x4  tires,  single  place.  Flies  easy.  Trade 
for  Ford  or  seU  $250.  Also  glider  fuselage,  inter- 
changeable. Send  dime  for  photo.   Box  578A,  RFD 


NOW— Corben  Baby  Ace,  semi-built  kits,  including 
fuselage  and  tail  group,  factory  welded.  Insures 
you  of  success  in  building  your  Sportplane.  Ten 
cents  brings  folder.    Corben  Sportplane  Co.,  Peru, 

HENDERSON  POWERED  HEATH  Parasol  with 
snappy  paint  job;  a  good  flyer.  $400  cash  or  trade 
for  trainer.  Lawrence  motor  like  new,  $30.  Paul 
Hibbs,  Parsons,  Kansas. 

BRAND  NEW,  special  built  Heath  ParasoL  with- 
out motor.  Manv  special  features.  Beautifully 
streamlined.  Financial  reason  for  selling.  Details 
upon  request.  Wm.  H.  Greenleaf,  3rd,  354  Essex 
Avenue,  Gloucester,  Mass. 

FOR  SALE:  Light  single  place  biplane,  with 
welded  fuselage,  tail,  split  undercarriage,  etc. 
Clark  Y  wings.  Less  covering,  wheels  and  motor. 
$125.  A.  Roth,  1616  S.  Burlington,  Chicago. 

HEATH  PARASOL,  powered  with  two-cylinder 
converted  motorcycle  motor.  20  x  4  wheels,  tires, 
tubes,  10  gallon  gasoline  capacity,  blue  wings  and 
tail  surfaces,  orange  fuselage,  black  motor  cowling. 
For  sale,  $150.  Good  reason  for  selling.  Leon  A. 
McFarlane,  1108  S.  5th  St.,  LaCrosse,  Wisconsin. 

NEW  HEATH  single  seater  monoplane,  less  Hen- 
derson motor.  Price  $285  cash  or  trade  with  two 
or  three  place  flying.  L.  W.  Salmi,  Toivola, 
Michigan. 

FOR  SALE:  New  Heath  Parasol  with  motor, 
$400.  Less  motor,  $300.  Motor  $100.  May  be  seen 
at  Aero  Service,  Elkhart,  Indiana.    Lewis  Miller, 


Bourbon,  Indiana 


HEATH  SUPER  PARASOL  with  Heath  B4 
motor.  First  class  flying  condition,  $400.  Motor 
with   propeller,   $200.   Charley   L.   Brown,  Rush- 


WANTED 


WANTED:  J5  Waco,  either  straight  or  taper  wing 
job,  preferably  less  motor.  Will  pay  cash,  must 
be  bargain.  Write  or  wire.  Glen  W.  Fellows, 
1406  Union  &  Peoples  National  Bank  Bldg.,  Jack- 

son,  Michigan.  

WANT  a  Jl  Standard  less  motor,  or  complete  set 
Standard  wings.  Must  be  O.  K.  with  good  cover- 
ing, and  cheap.  Taos  Aviation  Co.,  Box  41,  Taos, 
New  Mexico. 


WANTED: 


To  buy  or  would  trade  some  Florida 
east  coast  property  for  a  used  two  or  three- 
place  aeroplane  in  good  condition.  Prefer  air- 
cooled  motor.  Must  be  a  bargain.  Write  to 
J.  S.  Flood,  Fort  Meade,  Florida. 
WARNER  MONOCOUPE  wanted  if  uncracked. 
Must  be  cheap  for  cash.    616-617  First  National 

Bank  Bldg-  Utica,  N.  Y.  

YOUNG  MAN  operating  airport,  with  flying 
school,  airplane  sales  and  service,  established  3 
years  and  on  paying  basis,  desires  partner  for 
expansion.      Unusual   opportunity.      Write  fully. 

AERO  DIGEST,  Box  1212.  

WANTED:  Used  or  repairable  Bird  wings,  eleva- 
tor, stabilizer,  gas  tank,  landing  gear,  0X5,  Kin- 
ner  or  Warner  motor  mount  and  cowling.  Marc 
Worst,  Watsonville  Airport,  Watsonville,  Calif. 
WANTED:  Will  pay  cash  for  light,  used  airplane. 
Preferably  Aeronca.  Must  be  licensed  and  must 
be  priced  very  reasonably.    AERO  DIGEST,  Box 


WANTED:  One  Waco  10,  Series  90,  fuselage,  pre- 
ferably uncovered.  Woodside  Flying  Service, 
Carthage  New  York. 


WANTED:  INSTRUCTOR  with  plane  for  flight 
training.    Prefer   Army   trained   man.  Can 

$10  an  hour.   State  type  plane,  experience,  

ter.  Alberts,  1206  East  New  York  Avenue,  Brook- 


RESULTS 
THAT  PAY 


zAlton  zAir  Service 

600  Graphic  Arts  Bldg. 
Kansas  City,  Mo. 

September  7,  1931 
AERO  DIGEST, 
220  W.  42nd  St., 
New  York  City,  N.  Y. 
Gentlemen: 

Just  wanted  you  to  know  what  a 
wonderful  advertising  medium  we 
flyers  are  afforded  in  AERO  DI- 
GEST. After  advertising  in  three 
other  magazines  this  summer  I 
tried  the  Aero  Digest  and  sold  my 
plane  for  $2,000.00  cash.  It  is  hard 
to  get  cash  now  days  for  used 
planes,  especially  that  much,  and  it 
may  interest  you  to  know  the  type 
of  readers  you  are  actually  reaching 
for  I  had  six  opportunities  to  sell 
this  plane  through  AERO  DIGEST 
— all  of  them  for  cash. 

Had  about  30  inquiries  and  was 
offered  many  trades  also,  besides  the 
six  CASH  OFFERS.  This  quality- 
type  of  inquiry  has  made  me  a  con- 
vert to  AERO  DIGEST  advertis- 
ing. 

Very  truly  yours, 

Alton  H.  Walker 
ALTON  AIR  SERVICE 


17. 


DIRECT  HITS 

for  buyer  and  seller 


WANTED:  Two  place  30  to  45  h.p.  light  plane. 
Will  trade  1928  Pontiac  Coupe  and  pay  difference. 
C.  M.  Downs,  Fort  Stockton,  Texas. 

WANTED:  Used  new  type  Monocoupe  for  cash. 
Warner  preferred.  Don't  answer  unless  good  con- 
dition and  priced  to  sell.  Other  light  ships  con- 
sidered.   Dr.  C.  J.  Connor,  Kilgore,  Texas. 


POSITIONS  WANTED 


SALESMAN:  Experienced,  hard  worker  and  pro- 
ducer would  like  connection  with  aviation  concern. 
Private  license,  married,  A-l  references.  AERO 
DIGEST,  Box  1210.   

LICENSED  PILOT  AND  MECHANIC.  3,000 
hours,  line,  night  flying,  student  instruction,  test 
work,  acrobatic  flying.  Have_  flown  in  Mexico, 
ience.  Good  rec 
Will  go  anywhe 


YOUNG  MAN  wants  position  connected  with  avia- 
tion. Elementary  school  graduate.  Had  one 
hour  dual  instruction.  Good  knowledge  aeronautics. 
Go  anywhere.  Charles  Kenneth,  221  Stratford 
Road,  Brooklyn,  New  York. 

YOUNG  MAN,  18.  high  school  graduate,  good 
character,  ability,  wishes  position  in  aviation  with 
reliable  company  or  concern.  Work  for  living 
expenses  and  chance  to  learn.  Go  anywhere,  do 
anything.     Excellent    references.    W.   L.  Vance, 

321   Main,  Vandalia,  Illinois.  

LICENSED  Airplane  and  Engine  Mechanic:  Three 
years  service  Air  Corps;  Chanute  Field  graduate. 
Experience  in  maintenance,  overhaul  and  assembly 
of    airplanes    and    engines.     Will    go  anywhere. 

Stanley  W.  Reiff,  Lansdowne,  Penna.  

TRANSPORT  PILOT:  Experienced  in  navigation, 
meteorology  and  night  flying;  open  and  cabin 
ships;     can     furnish     recommendations.  AERO 

DIGEST,  Box  1211.  

L.  C.  PILOT  and  sheet  metal  worker,  factory  ex- 
perience building  cowlings,  gas  tanks,  streamliners, 
spraying,  etc.  Good  all  around  experimental 
worker  and  welder.     J.   Frenzl,   Appleton,  Wis- 


GIRL:  18,  experienced  'chute  jumper  and  wing- 
walker  wishes  connection  with  circus  or  anyone 
who  can  use  jumper.  Good  on  delay  drops.  Salary 
no  object.  Free  to  travel.  M.  Fate,  32-35  30th 
Street,  Astoria,  N.  Y. 


TRANSPORT  PILOT:  2,495  hours,  air  mail,  day 
and  night;  airport  manager,  test  pilot,  school 
director;  old  barnstormer.  Wire,  write  or  call 
Box  58,  Decherd,  Tenn. 

YOUNG  MAN,  19,  student  Aviation  Institute  of 
U.  S.  A.,  desires  good  aviation  connection.  Small 
wages.  Aviation  career  main  object.  No  drifter. 
Will  go  anywhere.  Ivan  Begly,  R.  No.  6,  Wooster, 
Ohio. 


collection  manager,  also  Junior  Accountant,  desires 
connection  in  aviation.  Will  go  anywhere.  H.  G. 
Elmore,  801  West  23rd  St.,  Los  Angeles,  Calif. 

YOUNG  MAN,  18,  desires  work  that  will  give 
small  salary  and  mechanical  or  flight  training. 
Do  not  smoke  or  drink.  Mr.  Lester  Sandvik, 
Bristol,  South  Dakota. 

TRANSPORT  PILOT,  8  years  experience,  1600 
hours  time.  Desires  position  with  flying  club, 
private  party  or  company.  Will  go  anywhere.  Best 
references.  What  have  you  to  offer?  AERO 
DIGEST,  Box  1216. 

TRANSPORT  PILOT,  300  hours,  test  pilot  of  the 
"World's  First  Radioplane."  Barnstorming,  fly- 
ing school,  and  cross  country  experience.  Clean 
record.  Salary  secondary.  W.  R.  Ramsey,  San 
Angelo,  Texas. 

A  AND  E  MECHANIC,  12  years  experience  on 
all  types  of  land  and  seaplanes.  Technical  college 
and  Army  trained.  Want  connection  with  factory 
or  transport  company.  Feature  factory  production 
or  field  maintenance.  Good  references.  Age  34. 
Married.    AERO  DIGEST,  Box  1218. 

GRADUATE  AVIATION  INSTITUTE  U.  S.  A., 
27  years  of  age,  good  education,  married;  desires 
good  aviation  connection.  Best  references.  J.  D. 
Gibson,  2340  E.  Houston  St.,  San  Antonio,  Texas. 
EXPERIENCED  PILOT  &  ENGINEER:  Trans- 
port pilot,  A  &  E  mechanic,  2nd  Lieutenant  Air 
Corps  Reserve  with  Airplane  Pilot  rating.  Civil 
Engineering  education  and  experience,  Ground 
School  and  shop  experience,  wide  business  expe- 
rience, Public  speaking,  sales,  and  contact  experi- 
ence as  well  as  wide  technical  and  flying  experi- 
ence. Excellent  recommendations  from  well-known 
men  in  industry.  Particularly  fitted  for  contact, 
sales  or  technical  work  with  manufacturer,  oil 
company,  or  similar  concern  but  will  consider 
anything.  Just  completed  business  and 
development  of  commercial  airport. 
DIGEST,  Box  1222. 


PATENTS  AND  INVENTIONS 


INVENTOR'S  UNIVERSAL  EDUCATOR.  Con- 
tains 900  mechanical  movements;  50  perpetual 
motions;  instruction  on  procuring  and  selling 
patents  and  selecting  an  attorney,  etc.  Suggests 
new  ideas.  Price  $1.00  postpaid  in  U.  S.  A. 
Address  Dieterich  Co.,  602-C,  Ouray 
Washington,  D.  C. 

ADVICE  AND  ASSISTANCE  given  to  inventors; 
application  papers  prepared  for  filing  and  filed 
cases  prosecuted  to  otbain  patents.  M.  Hugh 
Ford,  Registered  Patent  Attorney,  225  Broad- 
way, New  York. 


AERO 


PARACHUTES 


bought,  sold,  exchanged,  repaired.  Tell 
all  first  letter.  Professional  parachute  jumpers  and 
balloonist  furnished  for  all  occasions.  Thompson 
Bros.  Balloon  &  Parachute  Co.,  Aurora,  Illinois. 
EstabUshed  1903. 


FOR  SALE:  Primary,  steel  tube  strut,  glider 
with  150  ft.  shock  cord.  36  ft.  span,  excellent  per- 
formance. Ideal  buy  for  glider  club.  D.  Arono- 
witz,  535  Kings  Highway,  Brooklyn,  New  York. 


AIRCRAFT  OPERATORS ! 
Do  You  Want  More  Profits? 

"P  XTEND  your  activities  to  include 
aerial  photography  and  increase 
your  profits.  Derive  all-year  'round 
revenue  from  photograph  sales.  Aerial 
camera  only  investment  necessary. 


Only  small 
excellent    used  cai 
Reasonably  priced 
Sample  photos  anc 


necessary  for 
low  available, 
nmediate  sale, 
ete  details  on 
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MISCELLANEOUS 


WILL  TRADE  for  licensed  ship,  75  shares  Ameri- 
can Eagle  stock,  also  16  mm.  moving  picture 
camera  with  projector.  Clement  J.  Peront,  123 
Webster  St.,  Manchester,  New  Hampshire. 


Have  120  acres  near  Stockton,  Mo.,  assessed  value, 
$2300.  Will  trade  for  licensed  air-cooled  plane. 
Max  Rusho,  Taylor,  Nebraska. 


EXCEPTIONAL  OPPORTUNITY  for  pUot  with 
$10,000  to  go  as  second  p.lot  on  round-the-world 
flight  scheduled  for  next  year.  Equipment  to 
consist  of  specially  designed  plane  equipped  with 
devices  patented  by  myself,  which  will  make  pos- 
sible a  cruising  range  of  7,000  miles  at  an  aver- 
age speed  of  150  m.p.h.  _  In  addition  to  latest 
flying,  radio  and  navigation  instruments,  plane 
will  have  automatic  stabilizer,  and  "direction 
keeper,"  also  combination  drift  and  ground  speed 
indicator  and  distance  recorder,  which  1  have  in- 
vented and  patented.  In  combination  with  above 
devices,  1  have  devised  a  method  whereby  one 
can,  with  extreme  accuracy,  adjust  and  read 
bubble   sextant,    even   under   roughest   air  condi- 

It  is  preferred  that  the  candidate  have  fair 
knowledge  of  radio  transmission.  I  will  train 
him  personally  in  advanced  flying  and  navigation. 

Purpose  of  flight  is  to  break  existing  records 
around  the  worlj  as  well  as  for  long  distance, 
non-stop,   non-refueling  flight. 

Total  distance  is  approximately  17,650  miles. 
With  five  intermediate  stops,  trip  can  be  made 
in  less  than  six  days.  Total  prize  money  already 
offered,  $100,000. 

In  answering  it  is  essential  that  you  send  pho- 
tostatic copies  of  your  licenses,  accurate  number  of 
certified  hours,  schooling,  radio  knowledge,  gen- 
eral experience,  former  connections  and  other  in- 
formation which  will  ascertain  your  qualifications 
for  this  flight.  Also  what  foreign  languages  you 
speak,  if  any,  together  with  names  and  addresses 
of  three  former  employers  or  acquaintances  who 
will  testify  to  your  character  and  abil.ty.  All 
replies  will  be  held  in  strictest  confidence. 

For  your  information,  I  have  been  flying  since 
1912  on  almost  every  continent  in  the  two  hemis- 
pheres, with  a  total  mileage  equal  to  forty  times 
around  the  world,  and  have  5900  hours  in  the 
air.  For  the  past  year  1  have  worked  on  pre- 
liminaries for  this  undertaking.  Master  Pilot, 
Room  2,  75  Fifth  Ave.,  New  York,  N.  Y. 


WILL  TRADE  Jordan  Custom  "6"  sedan  car  and 
3  lots  in  northern  Wisconsin  (.ideal  for  hunting 
and  fishing)  for  a  good  used  licensed  airplane.  C 
Bunker,  Beloit,  Wisconsin. 


WOULD  LIKE  TO  TRADE  1930  Cord  Phaeton, 
valued  $2,000  for  any  make  lieht  cabin  or  open 
plane.  Must  have  license.  Murray  Hawley,  Crag- 
mor,  Cragmor,  Colorado.   

I  have  good,  unlicensed  airplane  on  which  I  wish 
to  exchange  flying  time  for  flight  instruction, 
hour  for  hour.   AERO  DIGEST,  Box  1215.  


SEND  NAME  and  address  for  free  bundle  of 
Balsa  and  price  list.  Aero  Shop,  30SO  Hurlbut 
Avenue,   Detroit,  Michigan. 


LEARN  TO  FLY  $95.  F  &  S  Aircraft  Corp.,  200 
E.  Roosevelt  Boulevard,  Philadelphia,  Penna. 


FOR  SALE 


CURTISS  MOTORS:  We  have  cut  the  price  of 
our  OXS  and  OXX6  motors  from  $175  to  $95 
each.  We  have  only  a  few  left  and  are  going 
to  move  them  quickly.  These  motors  are  rebuilt 
like  new  and  we  have  used  hundreds  for  marine 
motors  for  boats.  Will  send  full  information  to 
interested  parties.  Grant  Marine  Motor  Co., 
827  Whittier  Blvd.,  Detroit,  Michigan. 


FOR  SALE:  New  inverted  in-line  Argus  engine, 
four  cylinder,  air  cooled,  80  H  P..  1930  model  AS8. 
The  foremost  European  light  engine.  Brand  new 
in  crate,  $750.  Menasco  Motors,  Inc.,  6718 
McKinley  Avenue,  Los  Angeles,  California. 


FOR  SALE:  Heath  Henderson  motor  with  metal- 
tipped  prop,  $100.  Parasol  wings  complete  with 
control  cables,  $50.  Parasol  fuselage  with  tail  unit 
landing  gear  and  controls,  $50.  R.  Tedersen,  237 
Vale  Street,  Watertown,  New  York. 


SPARTAN  C3  WINGS:  Lower  left,  upper  right, 
$150  each.  Fuselage,  $200.  Also  center  section, 
struts,  flying  wires,  etc.  All  for  $350.  Considar 
trades.  Want  motors,  propellers.  We  buy,  sell  and 
trade  airplanes.  Diamond  Airport,  519  West 
Summit  Ave.,  San  Antonio,  Texas. 


SPORTPLANES,  $150.  Engines  $25.  New  80  h.p., 
$30.  Propellers,  $5.  Balloons,  power  gliders,  alti- 
meters, instruments,  $5.  Hubs,  seats,  $1,  etc.  Send 
50c  for  Purchasers  Manual.  Aerobuilders  Service, 
Information  Dept.,  1305-15  So.  12th  St,  Lincoln, 
Nebraska. 


SPE  CIAL  two-piece  wing  for  Pietenpol  Camper, 
two  gas  tanks,  inside  controls,  $175.  Sample  ribs, 
$100.  Rib  Moulds,  $4.  Also  special  lightweight 
aluminum  valve  cover  plates,  $1.  We  ship  any- 
where. Pedwing  Airplane  Company,  611S-26th  St., 
Cicero,  Illinois. 


BARGAINS  in  motors,  propellers  and  hubs  for 
light  planes,  sleds  and  iceboats.  Harleys,  Indians, 
Fords  and  Chevrolets.  Guaranteed  flying  flivver 
Monoplanes,  $150  up.  Blueprints  and  instructions, 
$5.  A  safe  plane  for  the  beginner.  Circulars,  10c. 
Storms  Aviation  Co.,  Spartanburg,  S.  C. 


FOR  SALE:  New  60  H.P.  LeBlond  engine,  still 
in  original  case  from  factory.  $300.  Gorman  Aero 
Sales,  2262  -  59th  St.,  Brooklyn,  New  York. 


1  British  Scorpion  34  H.P.  2-cylinder  engine,  never 
used.  Also  metal  propeller  and  5  other  items. 
Cost  $1,200.  Will  sell  for  $575.  1  Collector  Ring 
for  Warner  Scarab.  Ordered  for  Cessna,  but  not 
used.  Cost  $75.  Sale  price  $35.  Full  information 
furnished.  Stout  Engineering  Laboratories,  400 
Dearborn  Bldg.,  Dearborn,  Mich. 


FOR  SALE:  One  Heath  Henderson  engine  com- 
plete, just  overhauled  in  first  class  shape.  Price 
$140.  One  pair  of  new  20"  x  4"  wheels  with  new 
tires  and  tubes  and  streamline  aluminum  covers, 
$30.  One  Harley  engine  with  propeller  and  hub, 
just  converted  for  ice  sled,  $48  complete.  Sensen- 
ich  Bros.,  Lititz,  Penna. 


TRAVEL  AIR,  0X5,  late  model  sell  or  trade  for 
real  estate;  good  condition,  instruments.  Para- 
chute, Kussell,  24  ft.  cotton;  like  new,  seat 
pack,  $115.  Miss  Mayes  Wilson,  625  Loomis  St., 
Los   Angeles,  Calif.     Phone   Trinity  6171. 


FOR  SALE:  Church-wings  nearly  finished; 
fuselage  welded,  tail  surfaces  finished,  $135.  20x4 
wheels,  $15.  Biplane  blueprints  $5;  very  com- 
plete. Propellers  $12.50.  Sportplane  Supply, 
Kerman,  California. 


TRAVEL  AIR  wings,  tail  units,  fuselage.  Heath 
parasol.  Avian  wings.  Waco  Taperwings.  Pri- 
mary gliders.  Miniature  racing  car.  Slightly 
damaged  Eag'erock.  Unfinished  planes.  Parts. 
Raithel,  7  Osgood  Street,  Greenfield,  Mass. 


MONOPREP'  VELIE  POWERED,  like  new,  price, 
$1,000.  One  Waco  10  upper  left  wing,  like  new, 
$90.  One  Cirrus  Mark  111  95  h.p.  air-cooled  mo- 
tor, total  engine  time  58  hours,  price,  $200.  One 
air  compressor,  automatic,  price  $50.  Parts  for 
Avro  Avian,  wings,  wheels,  tail  surfaces.  What 
do  you  need?  Write  for  prices.  Wedekind- 
Schmidlapp  Flying  Service.  Inc.,  P.  O.  Box  415, 
Midldletown,  Ohio. 


AMERICAN  EAGLET:  116  hours,  perfect  shape, 
motor  overhauled,  needs  no  work,  licensed,  dual 
control.  Cost  $1600  with  extras.  Must  sell  at 
once.  $80)  cash.  Also  Pioneer  turn  indicator  $35. 
Russell  Lobe  chute,  never  been  jumped,  perfect 
shape,  $125.   L.  W.  Ford,  West  Plains,  Missouri. 


OPPORTUNITY 


PATENTED  process,  with  De- 
partment of  Commerce  ap- 
proval, for  attaching  fabric  to  air- 
foils by  means  of  metal  clasps  is 
available  to  responsible  company 
or  individual.  Saves  aircraft  man- 
ufacturers 75%  labor  cost  of  fabric 
attachment.  Finished  job  has 
greater  strength  and  better  appear- 
ance than  is  possible  with  present 
methods  of  attachment. 

Interest  expressed  by  twenty- 
four  aircraft  manufacturers  makes 
immediate  disposal  advisable  so 
process  may  be  made  available  to 
industry.  Present  owner  not  in 
aircraft  or  allied  line  and  pressure 
of  own  business  does  not  permit 
development. 

A.  M.  B.,  Aero  Digest,  Box  1223 


A  Complete  Course  in 

GLIDER  FLYING 

THE  knowledge  contained  in  Captain  LaRoe's  five  books  on 
gliding  will  tell  you  everything  connected  with  the  sport  and 
art  of  gliding,  from  take-off  to  landing.  Captain  LaKoe  has 
made  a  thorough  study  of  this  subject;  the  meat  of  his  ex- 
perience will  save  you  much  costly  preliminary  work  and  ex- 
periments. 

Original  Price  Was  $3.00 
My  Price  Only 


98/ 


Or,  if  you  don't  want  the  whole  set,  I'll 
send  you  single  volumes  for  only  25c.  each. 

Act  Quickly 

because  I  have  less  than  200  sets  left  and  they  won't  last  long. 
Karl  Ort,  621  W.  Poplar  St.,  York,  Penna. 

Dear  Ort:  I'll  take  you  up  on  that  bargain.   Enclosed  find 

$   Send  me,  right  away,   volumes  of  Captain 

LaRoe's  Course  in  Glider  Flying. 

Name   

Street   

City  and  State   


OCTOBER,  1931 
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at  Leonard  *F  LO* 

AIR  COLLEGE 

Action!  That's  what  you're  going  to  see  in  aviation  this  year- — and  that's  what  Leonard  Flo 
students  are  getting  now!  Real  training  on  new  types  of  ships — all  with  modern  air- 
cooled  engines.  Here  at  the  Flo  College  you  will  find  Barling,  Arrow,  Spartan,  Bird  and 
Stinson  Airplanes,  powered  with  Warner,  Kinner,  Genet  and  Whirlwind  engines.  You'll 
get  plenty  of  flying  time — 20  to  25  hours  if  necessary  instead  of  the  usual  I  8  on  a  private 
pilot's  course — 60  to  65  when  necessary  instead  of  50  on  a  limited  commercial,  and  cor- 
responding time  for  transport  pilots.  And  with  every  flying  course  a  Pilot's  Transport 
Ground  course,  thorough  and  complete,  patterned  after  army  instruction,  taught  by 
Brooks  and  Kelly  Field  men. 

EVERY  STUDENT  RECEIVES  MONOPLANE, 
BIPLANE,  CABIN  AND  WHIRLWIND  TRAINING 

At  the  Flo  College,  you  don't  merely  get  time  on  one  type  of 
ship.  Every  Flo  student,  even  private  pilots,  receives  training  on 
monoplanes,  biplanes,  cabin  and  whirlwind-powered  ships.  And 
with  every  flying  course  a  Transport  ground  course  is  included. 
You'll  like  the  Flo  school — the  enthusiasm  and  friendliness  of 
students  and  instructors  alike.  Quickly  you'll  sense  the  feeling 
here — that  great  things  are  going  to  happen  for  boys  now 
training  here. 


EXTRA  ADVANTAGES  IN  DETROIT 

The  Flo  Airport  in  Dearborn  is  just  15  minutes  by  car  to  the  heart  of  the  Detroit 
business  district.  It  is  easily  reached  by  street  car  or  bus.  Three  minutes  from 
our  field  is  the  great  Ford  plant.  Nearby  also  is  the  Ford  Airport  and  the  fac- 
tories of  Detroit  Aircraft  (manufacturers  of  Lockheeds,  Ryans  and  Eastmans), 
Stinson,  Verville,  Towle,  Stout,  Buhl,  Warner,  Continental,  Packard  and  others. 
At  the  Flo  College  you  are  in  the  center  of  a  hotbed  of  aeronautical  activity. 
The  thoughtful  student  will  consider  these  extra  advantages  and  the  splendid 
contacts  he  can  make  outside  and  beyond  his  regular  training. 

LARGE  CATALOG  FREE 

Send  the  coupon  below  at  once  for  our  large  profusely  illustrated  cata- 
log that  tells  all  about  training  facilities  at  Flo— tells  you  what  such 
men  as  Eddie  Rickenbacker,  Frank  Blair,  Lt.  Col.  Danforth,  Major  Thos. 
S.  Lanphier  and  others  think  of  Flo  and  Flo  training  and  the  extra  advan- 
tages here.    Special  offer  if  you  send  at  once. 


LEONARD  FLO  AIR  COLLEGE 

FORD  ROAD  DEARBORN,  MICHIGAN 


SEND  THIS  COUPON  NOW 
Leonard  Flo  Air  College, 
1 1  Ford  Road, 
Dearborn,  Michigan. 

Please  send  me  at  once  your  big  free  cata- 
log describing  your  courses  and  facilities  for 
real  training. 

Name   


.ADI03I 
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CORPORA 
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BER  R YLOID 
DOPE  COLORS 

STAND  UP 

IN  TRANSPORT 
SERVICE  .  . 


REPORTS  from  Century  Air  Lines,  Inc.  indicate  remarkable  success  with 
Berryloid  Dope  Colors  used  on  their  fleet  of  Stinson  tri-motored 
planes.  In  exacting  daily  service,  this  durable,  attractive  finish  has 
shown  exceptional  resistance  to  wear. 

Berryloid  Pigmented  Dope  is  light,  can  be  brushed  or  sprayed  on  fabric 
or  metal,  won't  crack  on  either  type  of  surface  under  severe  pressure. 
The  pigments  used  are  finely  ground  in  a  secret- processed  oil,  giving 
life  and  beauty  to  the  finish  never  before  attained  in  pigmented  dope. 

Write  for  information  and  new  combination 
color  card  and  finishing  specifications. 

MANUFACTURER  OF  PROGRESSIVE  AIRCRAFT  FINISHES— MEMBER  AERONAUTICAL  CHAMBER  OF  COMMERCE 

RERRY  BROTHERC 

%Jr  Varnishes      Enamels      Lacquers  \J 

DETROIT,  MICHIGAN  WALKERVILLE,  ONTARIO 


"Rev"  'er  up . . .  Give  'er  the  gun 


High  speed,  low  speed,  heat,  altitude,  or  heavy  load  —  these  don't  bother  Mobiloil. 
Mobiloil  stands  up !  .  .  .  Hit  the  sky  trail  for  a  long  haul  or  a  high  speed  dash— with 
Mobiloil!  You'll  find  at  the  end  — after  miles  of  flying,  hours  of  running  — that  Mobiloil 
stands  up !  .  .  .  Mobiloil  Aero  Oils  stand  up  because  they're  made,  not  found.  Rugged- 
ness  and  stamina  are  built  into  them  from  picked  crudes  by  the  famous  Vacuum 
Process.  .  .  .  Because  they  stand  up  Mobiloil  Aero  Oils  give  "double-range"  protection 
—easy  starting  when  your  motor  is  cold  — full  rich  lubricating  body  for  fast  heavy  load 
operation. . . .  Give  your  engine  the  benefit  of  this  amazing  oil  stamina.  Ask  for  Mobiloil 
Aero  Oils  at  any  established  airport,  and  you'll  find  out  what  stands  up—  really  means. 

Mobiloil  oils  stand  up 

because  they  re  Made  •  •  not  Found 

VACUUM  OIL  COMPANY,  INC. 


FOR  ROCKER-ARM  LUBRICATION 


MOBILGREASE 


ECLIPSE 

AVIATION  ENGINE  STARTERS  and  GENERATORS 

—  taken  for  granted 


Satisfactory  performance  in  actual  service  is 
alljhoiJMWtoi^al  confidence  in  any  product. 

Eclipse  Aviation  Starters  and  Generators  enjoy 
Unviable  reputation  among  aircraft  opera- 
\rs  and  builders  for  utter  reliability,  safe,  unin- 
>ted  service,  and  economical  operation. 
Ecli^^oerformance  is  taken  for  granted. 


East  Orange,  New  Jersey 

(Subsidiary  of  Bendix  Aviation  Corporation) 
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Jilazing  the  Pacific  TraiZ 
They  staked  everything  .  .  . 
on  their  PRATT  &  WHITNEY  ENGINE 


and  it  powered  their  Beltanca 
monopiane  across  iSOO  miles 
of  Pacific  Ocean  in  11  Honrs. 

The  log  of  the  first  non-stop  crossing  of  the  north  Pacific 
adds  one  more  page  of  brilliant  drama  to  the  Pratt  & 
Whitney  record  of  reliability — a  record  based  on  sound 
design,  precise  craftsmanship  and  relentless  inspection  and 
tests.  Small  wonder  that  Wasp  and  Hornet  engines  stand 
highest  in  the  estimations  of  private,  military  and  transport 
pilots.  Ample  reason  for  their  complete  acceptance  as  power 
plant  equipment  for  America's  major  air  transport  lines. 

Wasp  I  Hornet 


trig 


Heinduii  ami  I'niieh.irii  with  the  Wasp  engine 
which  powered  their  Bellanca.  loaded  to  9,000 
pounds,     jrotn     Tokyo     to     W enatchee  in 
41  hours  md^li  minutes. 

PRATT  Zi  WHITNEY  AIRCRAFT  CO. 

EAST  HARTFORD    .    .    .  CONNECTICUT 

Division  oj  United  Aircraft  &  Transport  Corp. 

Manufactured  in  Canada  hv  Canadian  Prall  &  Whiln-v 
Aircraft  Co.,  Ltd..  Lonpucuil.  (.luebc,  ;  in  Onimrnud 
Europe  by  Bavarian  Motor  Work*.  Munich;  in  Japan 
>-v  Nakajima  Aircraft  Works,  Tokyo. 


NOVEMBER, 
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— -f£k  TM  GLAD  YOU  INSISTED 


mm 


OK  VON  HOFFMANN.  DAD 


"Yes,  son,  so  am  I,  for  I  knew  with  your  bent 
for  aviation,  it  was  only  a  matter  of  seeing 
to  it  that  you  got  the  right  training.  That's 
why  I  couldn't  be  budged  when  you  were 
thinking  about  that  other  school.  You  agree 
with  me  now,  son,  your  old  dad  knew  best.'.' 
"Surest  thing  you  know,  Dad.  When  I  look 
back  I  can't  figure  how  I  ever  even  considered 
any  but  Von  Hoffmann.  Why,  when  I  gradu- 
ated from  Von  Hoffmann,  I  just  knew  I'd  find 
my  place  in  Aviation,  for  I  had  the  world  of  SKI  / 

confidence  in  myself,  for  I  knew  I  had  a  more 
thorough  and  complete  education  than  the  1 
average  man,  which  would  give  me  the  pref-  njp 
erence  of  the  employer."  / 

You,  too.  can  fall  in  line  for  a  career  in  Aviation.    A  recent 
graduate,  Sam  Maurello  of  Endicott,  New  York,  is  now 
employed  at  the  Curtiss-W  right  Airport,  Long  Island,  New 
York,  as  Chief  Mechanic  and  holds  a  Limited  Commercial  ll 
Pilot  license.  \V 

Clip  coupon  and  mail  for  information,  "What  Aviation  \\ 
Offers  You."    You  must  be  over  17  years  of  age  to  be 
eligible  for  Von  Hoffmann  resident  courses.    If  you  are 
17  or  younger,  write  for  information  on  the  Von  Hoffmann  i 
Home  Study  Preparatory  Training  planned  for  you.  (\ 

VON  HOFFMANN  AIR  COLLEGE 
448  Lambert-St.  Louis  Airport 
St.  Louis,  Missouri 

Name   

I  Address       

City    State     \ 


! 


r 


VoN-HOFFMANN  AlRCOLLEGE 

LAMBERT  ST.  LOUIS  AIRPORT      ST  LOUIS  MO. 
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500 

live  landings 


— when  imagination  snapped,  at 

the  unforseen  when  thanks 

poured  out,  after  the  event. 
— But  what  if  all  air  emergencies  had  been 
thus  Chute-guarded  ?  Where  would  Aviation  be 
today?  How  far  ahead? 
— Even  now,  take  all  fear  out  of  flying  and  what  addi- 
tional ships  would  be   sold  ?    What  spurts  in  training 
enrollments  follow?  What  passenger  mileage  increases? 

CONFIDENCE    always   and,   in  flashed  into  their  lives,  many  of  these  names 

emergencies,  life.  That  has  been  are  still  outstanding  in  the  world  of  aviation, 

the  simple  "IRVIN"  doctrine.  All  the  air  You  too,  can  share  in  security  such  as  these 

services  of  our  government  have  recognized  moru  than  500  lives  saved,  brings  constantly 

s.    lhose  of  28  foreign  governments  have  done  to  ugers  of  IRVIN  Air  Chutes.  Confidence 

>se    Leading  commercial  operators  everywhere  a]       g  and]  m  emergencieS,  life.    That  is 

do.  And  the  outstanding  names  in  the  past  decade  s  what  want  por  it  specify— and  insist- 
development  of  flight  have  respected  it — by  i'== 


lit 

A 
prr 

And  by  use  for  which  they  were  prepared.when  the  unforseen 


IRVING  AIR  CHUTE  CO.,  Inc. 

372  Pearl  St.,  Buffalo,  N.  Y. 


IRVIN 

"The  Life  -  Preserver  of  the  Air" 


West  Coast  factory  and  Office:    1500  Flower  St.,  Glendale,  Calif.    Canadian  Factory.-   <Bri3geburg,  Gnt. 


Q^nositij^fnc^ecLutitij  ~ 

THE  AUTOGIRO  has  run  the  gamut  of  reactions  in  an 
amazingly  brief  time. 

For  that  very  reason,  the  surge  of  enthusiasm  which  has 
followed  has  given  rise  to  a  variety  of  misconceptions  on 
the  part  of  many  who  have  no  first-hand  knowledge  of 
the  Autogiro. 

One  misconception  is  that  the  Autogiro  rises  like  a  heli- 
copter.  It  does  not.  Its  angle  of  climb  from  takeoff  is 
sharper  than  that  of  a  comparable  airplane;  it  therefore 
requires  less  space  for  take-off,  but  it  does  not  rise  vertically. 
The  Autogiro  can  and  does  descend  almost  vertically  and 
land  without  roll  whenever  a  skilled  pilot  so  desires,  but 
some  forward  speed  and  a  few  feet  of  roll  is  the  everyday 
landing  practice  for  the  novice. 

It  is  not  true  that  any  novice  can  step  into  and  pilot  an 
Autogiro  immediately.  Yet,  because  of  its  inherent  charac- 
teristics, it  removes  the  seriousness  of  situations  which  are 

Characteristics 

The  Autogiro  differs  basically  from  all  other  heavier -than -air  craft 
in  the  source  of  its  lifting  capacity.  This  lift  is  given  primarily  by 
four  rotating  blades  which  take  the  place  of  the  familiar  wings  of 
an  airplane.  There  is  no  time  when  this  supporting  rotation  of  the 
blades  can  be  stopped  while  the  machine  is  in  the  air,  as  their  motion 
is  produced  solely  by  wind  pressure  caused  by  the  movement  of 
the  Autogiro  in  any  direction,  climbing,  level  flight,  gliding  or  de- 
scending vertically.  The  supporting  rotation  of  the  blades  is  entirely 
independent  of  the  engine,  whose  sole  function  is  to  propel  the  Autogiro. 

AUTOGIRO    COMPANY    OF  AMERICA 


critical  for  the  novice  in  a  conventional  airplane  and  brings 
safe  flying  within  the  capability  of  the  average  person.  For 
instance,  the  Autogiro  cannot  fall  into  a  spin  from  a  stall. 
In  the  face  of  obstacles  or  in  any  unexpected  situation,  its 
forward  speed  can  quickly  be  arrested. 

The  trained  airplane  pilot  can  safely  undertake  normal  Auto- 
giro flight  after  brief  instruction,  but  he  must  of  course  have 
Autogiro  experience  to  accomplish  successfully  the  extremes 
of  performance  of  which  the  Autogiro  is  capable. 

There  can  now  be  no  reasonable  doubt  that  the  Autogiro's 
inherent  flying  characteristics  largely  eliminate  the  restric- 
tions and  hazards  of  learning  to  fly  and  open  the  way  to  a 
wider  use  and  enjoyment  of  flying  by  everyone. 

The  Autogiro  Company  of  America  is  not  a  manufacturing 
or  selling  company.  It  is  solely  an  engineering  and  licens- 
ing organization.  It  owns  and  controls,  exclusively,  all 
Autogiro  patent  rights  in  the  United  States.  Manufac- 
turing companies  of  high  standing  will  be  licensed  to  build 
Autogiros  with  the  full  cooperation  of  our  engineering  staff. 

Present  licensees  are:  Buhl  Aircraft  Company,  Detroit, 
Mich.  .  .  .  Kellett  Aircraft  Corp.,  Philadelphia,  Pa.  .  .  . 
Pitcairn  Aircraft,  Inc.,  Willow  Grove,  Pa. 


■»      LAND    TITLE    BUILDING      *      •«  PHILADELPHIA 
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A  ROBOT  "-and  STANAVO  — 
flew  this 

E.  A.T.  planed 


Spectators  at  Newark  Airport  recently 
watched  attentively  as  one  of  Eastern  Air 
Transport's  Condors,  powered  by  two  6.1 
compression  Conqueror  engines,  was  flown 
smoothly  and  accurately  for  twenty  minutes, 
without  the  aid  of  human  control,  by  a  robot 
pilot.  Level  flight  and  a  true  course  were 
maintained  by  a  mechanical  device  known 
as  the  Sperry  automatic  pilot  —  a  striking 
demonstration  of  modern  engineering  abil- 
ity and  dependable  mechanism. 

In  the  less  spectacular,  but  equally  striking 
dependability  of  E.  A.  TVs  daily  operation  of 
a  12,000-mile  schedule,  the  efficiency  of  its 


equipment  gives  a  similar  demonstration  of 
reliability;  maintaining  prompt  and  regular 
flying  schedules  up  and  down  the  Atlantic 
seaboard. 

Dependable  engine  operation,  which  is  es- 
sential to  any  air  transport  system,  requires 
an  ever  ready  supply  of  uniform  high-quality 
aviation  gasoline.  Like  other  systems,  East- 
ern Air  Transport  uses  Stanavo  Aviation  Gas- 
oline in  all  its  airplanes,  from  the  smallest 
mail  plane  to  the  great  Curtiss  Condors  carry- 
ing 18  passengers  and  crew  of  three. 

STANAVO 


AVIATION 


GASOLINE 


STANAVO  SPECIFICATION  BOARD,  Inc. 

Organized  and  Maintained  by 
Standard  Oil  Company  of  California 

225  Bush  St.,  San  Francisco 

Standard  Oil  Company  (Indiana) 
910  South  Michigan  Ave..  Chicago 
Standard  Oil  Company  of  New  Jersey 
26  Broadway,  New  York 
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First  non-stop 

trans -Pacific  Airplane  Flight 

Champion 


made  with 
dependable 


Spark  Plugs 


Hugh  Herndon  {left)  and  Clyde 
Pangborn  ( right)  upon  landing  their 
Champion  equipped  Bellanca  plane 
after  the  first  non-stop  trans-Pacific 
flight  wired  ''Champion  Aero  A  Spark 
Plugs  used  on  our  Miss  Veedol  flying 
across  both  Atlantic  and  Pacific 
oceans,  functioned  perfectly  in  every 
kind  of  iceather. " 


When  Hugh  Herndon  and  Clyde 
Pangborn  landed  their  plane  at 
Wenatchee,  Washington,  they 
completed  the  most  difficult 
phase  of  their  'round-the-world 
flight,  and  the  first  non-stop 
Pacific  crossing  by  plane.  Despite 
adverse  weather  conditions  they 
set  a  new  record  from  London 
to  Tokio.  Most  of  the  credit  for 
this  epoch  making  flight  belongs 
to  the  fliers  themselves. 

Beset  by  protracted  delays  in 
Japan,  the  fliers  never  for  a  mo- 


ment lost  sight  of  their  original 
objective.  It  is  to  their  ever- 
lasting credit  that  they  were  the 
first  to  span  the  Pacific. 

It  is  on  epoch  making  events  like 
the  Herndon-Pangborn  flight  in 
which  Champions  dramatically 
demonstrate  that  they  are 
Champions  both  in  name  and 
in  fact. 

The  demand  for  Champion  Aero 
Spark  Plugs  from  transport  and 
mail  lines  and  private  operators, 
is  constantly    growing.  The 


Champion 

Aviation  Spark  Plays 

Toledo,  Ohio  •  Windsor,  Out. 


reasons  are  real  and  obvious. 
The  unique  dual  insulators  of  ex- 
clusive Champion  Sillimanite — 
not  porcelain — are  so  designed 
that  they  cannot  be  broken  in 
such  a  icay  as  to  interfere  with 
engine  operation.  In  addition 
the  design  provides  the  maxi- 
mum heat  range  so  necessary 
for  safety  and  dependability. 
Install  Champions  in  your  ship 
and  your  conception  of  depend- 
ability will  be  boosted  to  a  new 
high  level. 


Champion  Aero  A  Exclu- 
sive Features 

•  1.  Restricted  bore.  2.  Spe- 
cial analysis  electrode.  3.  Sec- 
ondary sillimanite  dome  insu- 
lator. 4.  Welded  steel  terminal. 
5.  Copper  seal.  6.  Primary  sil- 
limanite insulator.  7-8.  Mold- 
ed Copper  gasket  seals. 
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In  (he  Air  S  ff&j 

LINCOLN-TRAINED  MEN 


Tuning  Up  Motors 


En  Espanol . . . 

Ofrecemos  ensenan- 
za  en  espanol  en  los 
cursos  de  Aviacion 
que  se  ensefian  en 
Este  Colegio. 

Esta  Escuela  esta 
autorizada  por  el 
Gobierno  de  los  EE. 
UU.  para  traer  estu- 
diantes  del  extran- 
jero.  Pida  informes 
gratis. 


World's  Best 
Known  School! 

Lincoln  is  the  best 
known  Aviation 
school  in  the  world. 
Students  have  come 
here  from  many  dis- 
tant climes.  We  have 
enrolled  men  from 
China,  South  Africa. 
Scotland,  Alaska, 
Canada,  South 
America,  as  well  as 
from  practically 
every  state  in  the 
U.  S. 


12  Years'  Experience  •  •  •  Extensive 
Instructors  .  •  •  Enable  This 

No  wonder  Lincoln-trained  mechanics  and  pilots  get  the  most 
responsible,  best-paying  positions.  No  wonder  this  school  is  known 
at  airplane  factories  and  airports  as  the  school  that  produces  the  best 
men  for  the  jobs.  The  superior  training  Lincoln  students  receive 
is  the  secret ! 

12  Years'  Training  Aviation  Students: — The  Lincoln  School  has  had  12 
years'  experience  training  Aviation  students — 10  years  more  than  most 
civilian  Aviation  schools.  During  this  time — an  age  in  the  infant  industry 
of  Aviation — we  have  developed  a  system  of  training  equalled  by  no  other 
school.  A  system  in  which  no  detail  of  training  is  overlooked.  A  system 
which  not  only  assures  you  more  thorough,  more  practical  training — but 
which,  through  economies  we  have  learned,  enables  us  to  train  you  at  a 
very  reasonable  tuition  charge — lower  than  that  of  other  schools  which  offer 
anywhere  near  our  high  standard  of  training  and  extensive  facilities. 

Extraordinary  Training  Facilities — The  Lincoln  School  maintains  a  com- 
plete Mechanics'  School  and  a  complete  Flying  School.  Also  offers  courses 
in  airplane  welding  and  aerial  radio.  Our  extensive,  modern,  practical 
facilities  include  $250,000  worth  of  buildings  and  equipment.  A  $100,000 
airport,  with  all-weather  runways  and  lighted  for  night 
flying.  A  large  fleet,  including  4  distinct  types  of  govern- 
ment-approved training  planes.  Seasoned,  government- 
licensed  instructors — who  are  interested  in  the  personal 
welfare  of  each  and  every  student.  And  our  Mechanics' 
School  is  connected  with  a  large  airplane  factory — stu- 
dents receive  instruction  according  to  actual  factory 
standards. 


L1NCCLN 

Airplane  6t  Flying  School 

305-A  Aircraft  Bldg.       Lincoln,  Nebr. 


One  of  Our  Lady       Government  Approved— Highest  Rating 

Student  Pilots 

This  Lincoln  School  Sets  the 
Standard  by  Which  All 

FLYINg  SCH^oj[\  0ther  Schools 

Are  Judged 


These  students  knew  where  to  come  for  the  best  training. 


LEARN  AVIATION 


LINCOLN 


WHERE 
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•  ••and  on  the  Ground  flHff^ 

GET  THE  BEST  JOBS! 


Facilities 


and  Seasoned 


School  to  Give  Better  Training 


Mechanics  Needed-i-The  steady  growth  of  Aviation 
calls  for  more  and  more  mechanics — at  Good  Pay.  But 

you  must  be  properly-trained  to  hold  one  of  these  jobs. 
At  Lincoln  you  get  proper  training!  You  learn  to  build 
and  repair  fuselages,  wings,  rudders,  landing  gears — 
every  piece  and  part  of  a  plane.  You  learn  about  air- 
craft instruments,  how  to  rig  parachutes;  you  receive 
complete  training  in  electrical  equipment,  aerial  radio, 
etc.  You  learn  to  service  airplanes  and  to  overhaul  im- 
portant types  of  airplane  motors.  And  remember,  you 
get  practical  instruction  ■ —  according  to  actual  factory 
standards. 

Pilots  Needed — Well-trained  pilots  are  also  needed — 
at  Good  Pay.  We  train  you  to  be  the  dependable  type  of 
flyer  wanted  by  air  mail  and  transport  companies  and 
others  who  need  pilots.  You  learn  to  fly  under  all  con- 
ditions. Learn  straight  flying,  cross  country,  acrobatics, 
how  to  make  forced  landings,  navigation,  meteorology — 
everything  you  need  to  know.  You  fly  high  and  low 
wing  monoplanes,  biplanes,  open  cockpit  planes  and  the 
large  Cabin  Transport  ships.  We  qualify  you  for  Dept. 
of  Commerce  pilot  license  tests. 

And  note  that  Lincoln  is  located  in  the  safest  flying  country  in 
the  United  States.  The  flat  country  for  hundreds  of  miles  around 
offers  emergency  landing  fields  everywhere,  with  ideal  year 
around  flying  weather. 

Part  Time  Employment  is  offered  students 
to  help  pay  cost  of  room  and  board  while 
training. 

Positions  After  Graduation — Our  Employ- 
ment Department  is  always  on  the  lookout 
for  good  positions.  We  help  you  locate  a 
Good  Pay  position  after  you  complete  your 
training. 

Get  Started  in  Aviation  today.  Guaran- 
tee yourself  a  Good  Pay  position  by  training 
at  Lincoln.  Mail  Coupon  for  FREE  Catalog 
and  complete  information — NOW  ! 


Two  Offers.  .  .  "I  have 
two  very  flattering  pilot 
offers  at  substantial  sal- 
aries."—Evelyn  Nicholas. 

Airport  Manager.  .  .  "I 

am  now  manager  of  Lind- 
bergh Field,  Lincoln, 
Nebr.,  at  a  substantial  sal- 
ary. I  attribute  my  success 
largely  to  the  Lincoln 
School." — C.  W.  Goodman. 

$400  Per  Month.  .  .  "My 

first  job  paid  $300  per 
month.  Now  I  earn  $400. 
The  most  essential  re- 
quirement in  Aviation  is 
training  such  as  yours." — 
C.  L.  Currier. 


FREE    Aerial    Radio  Course! 

A  new  feature  of  Lincoln  training  ist  a 
Special  Course  in  Aerial  Radio,  regular  tuition 
charge  $100.  This  Aerial  Radio  Training  is 
given  FREE  to  Lincoln  students  who  enroll 
for  any  of  our  other  regular  courses  within 
the  next  30  days. 


Students  Working  on  a  Whirlwind  Motor 

CATALOG  0*T  ST 

Contains  complete 
Lists  reasonable  t 
time  employer  * 
board  while 


Ground  and  Flying 
School  hold  highest 
government  approv- 
al. Operated  under 
the  regular  supervi- 
sion of  the  U.  S. 
Dept.  of  Commerce. 


Lincoln  Mechanics'  School  Building 


LINDBERGH     LEARNED  j 
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,f  The  Rearivin  Y 
HOROUGHBRED  \     JUNIOR     J)    0Y        THE        LIGHT  PL 


ANE  CLASS 


SOON  ...  a  new 
Winter  Enclosure 


HONEST  VALUE  CANNOT  BE  GIVEN  AWAY 


IN  no  other  product  as  in  an  airplane  are  flawless  materials,  sound  design  and 
accurate  manufacturing  so  vital.  The  best  plane  for  you  to  buy,  therefore, 
is  the  best  made — not  the  cheapest.  Cost,  you  know,  does  not  end  with  the 
original  purchase;  it  is  spread  out  over  the  entire  life  of  the  plane.  The 
Rearwin  "Junior"  is  not  the  lowest-priced  airplane — although  its  price  is  below 
that  of  many — but  it  is  a  low-cost  airplane.  Inexpensive  to  fly — about  a  cent 
a  mile.  Inexpensive  to  maintain — because  of  ease  of  servicing.  Inexpensive 
because  it  is  a  long-life  product,  reducing  to  a  minimum  the  need  of  repairs 
and  giving  a  greater  return  for  the  initial  investment.  <fl  These  are  qualities 
of  the  Rearwin  "Junior"  because  this  organization  has  concentrated  its  entire 
facilities  on  the  one  plane.  It  is  built  of  the  finest  materials  that  modern 
science  has  produced.  It  is  manufactured  by  the  builders  of  the  famous 
"Ken-Royce,"  accurately  and  with  pride.  It  is  designed  by  some  of  the  best 
brains  in  the  industry.  €][  To  give  "Junior"  owners  the  utmost  in  flying 
pleasure  all  year  'round  we  are  at  the  present  time  perfecting  a  new  accessory, 
a  quickly  removable  winter  enclosure  which,  when  attached,  gives  the  "Junior" 
all  the  appearance — inside  and  out — of  a  cabin  plane.  The  winter  enclosure  will  be 
available  at  an  early  date  and  may  be  had  at  little  cost.  €][  For  your  own 
protection  we  suggest  that  you  compare  some  of  the  Rearwin  "Junior"  qualities 
listed  at  the  right  with  those  of  whatever  other  plane  you  have  under  con- 
sideration.   A  few  minutes'  investigation  vow  may  save  you  much  money  and 


THE  WING 

Spars  of  Spruce,  center  section  leading  edge  of  formed 
Spruce  covered  with  Birch  Plywood,  trailing  edge  of 
formed  sheet  duralumin,  tips  of  covered  steel  tubing, 
fittings   cadmium  plated. 

THE  FUSELAGE 

Welded  chrome  molybdenum  steel  tubing,  beautiful 
and  durable  finish,  large  luggage  compartment,  two 
place  cockpit  with  individual  draft-proof  windshields 
for  pilot  and  passenger,  large  unobstructed  door  open- 
ing into  both  cockpits,  more  ■ 
usual  to  prevent  nosing  ovei 
landings  in   high  winds. 


THE   LANDING  GEAR 


Extra  sturdy  con 
sorbers;  72-inch 
light  planes'  by  s 


m;  semi-airwheels;  shock  ab- 
which   is   wider   than  other 


OTHER  FEATURES 


Dual  controls,  cutaway  center  section,  12  gallon  gaso- 
line capacity,  stabilizer  adjustable  from  both  seats, 
reserve    power    for    all    kinds    of  flying. 


1595  with  37  h.p.  engine 


$1795  with  45  h.p.  engine 


A.  T.  C.  No.  434 


'•vities  on  Fairfax  Airport,  we  are  also  prodding  expert  flight 
"  price  of  only  $10  an  hour  dual.   The  Rearwin  "Junior" 
dependable  in  tight  corners.   Because  it  lands  slowly, 
think,   ft  puts  them  at  ease.   We  have  instances  here 
i  dual  training  in  a  Rearwin  "Junior."    The  cockpit 
it  instruction,  by  permitting  easy  conversation  during 
•'ire  for  further  details. 


,  DEALERS 

orated 


The  Rearwin  Protected  Franchise  is  worth 
your  investigation.  There  are  valuable  terri- 
tories open  with  exclusive  sales  rights,  for 
responsible  individuals  or  organizations. 
Your  inquiry  will  be  accorded  prompt  and 
detailed  attention. 
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In  the  1931  Ford  Reliabil- 
ity Tour,  Warner-powered 
planes  led  all  single- 
engined  entries,  placing 
first  and  second  in  this 
classification,  winning  The 
Great  Lakes  Trophy  for  the 
second  consecutive  year. 


fear/ 


uccessive  /ear: 


Warner  makes  a  clean 
sweep  at  National  Air  Races 


Warner's  Record  for  1931 


Transcontinental  Handicap  Air  Derby 

Santa  Monica,  Calif. ,  to  Cleveland 

1st  Phoebe  Omlie,  Warner-Monocoupe 
3rd  in  Women's  Division — Martie  Bowman, 

Warner-Inland  Sport 
3rd  in  Men's  Division— Eldon  Cessna,  War- 


Speed  and  Efficiency   Contest   for  Single 
Motored  Planes 
1st  Eldon  Cessna,  Warner-Cessna 
2nd  Walter  Carr,  Warner-Cessna 

Men's  Events 

510  cu.  in.  free-for-all 

1st  John  Livingston,  Warner-Monocoupe 
3rd  Vernon  Roberts,  Wamer-Monocoupe 


510 


T.  C.  Race 
1st  John  Livingston,  Warner-Monocoupe 
2nd  Vernon  Roberts,  Warner-Monocoupe 
3rd  Peter  Brooks,  Wamer-Monocoupe 
50  cu.  in.  free-for-all 
1st  John  Livingston.  Warner-Monocoupe 
3rd  Vernon  Roberts.  Warner-Monocoupe 


50  cu.  in.  A.  T.  C.  Race 
1st  John  Livingston,  Warner-Monocoupe 
2nd  Vernon  Roberts,  Warner-Monocoupe 
3rd  Peter  Brooks,  Warner-Monocoupe 


2nd  John  Livingston,  Warner-Mi 

00  cu.  in.  A.  T.  C.  Race 
1st  John  Livingston,  Warner-Monocoupe 


1200  cu.  in.  A.  T.  C.  Race 

1st  John  Livingston,  Warner-Monocoupe 

Women's  Events 

510  cu.  in.  free-for-all 

1st  Phoebe  Omlie,  Warner-Monocoupe 
3rd  Maude  Tait,  Warner-Gee  Bee 

650  cu.  in.  A.  T.  C.  Race 

1st  Phoebe  Omlie.  Warner-Monocoupe 
3rd  Maude  Tait,  Warner-Gee  Bee  E 


Warner's  achievement  this  year  is 
particularly  brilliant.  For  not  only 
did  Warner  with  422  cu.  in.  dis- 
placement, win  every  event  in  its 
power  class,  but  captured  as  well 
the  800  and  1200  cu.  in.  events. 

It  is  important  to  you  to  know  that 
the  same  stamina,  reliability  and 


sound  engineering  essential  to  the 
winning  of  races  is  inherent  in  the 
Warner-Scarab  engine  that  you  buy. 

Warner  performance,  day  in  and 
day  out,  is  just  as  dependable, 
just  as  consistent  as  has  been 
Warner's  performance  from  year 
to  year  in  the  National  Air  Races. 

WARNER  AIRCRAFT  COMPANY,  DETROIT,  MICHIGAN 


WARN  er  Scarab"  tHQi  N  ES 
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CsPoWEJTZjc/  (fy    P  R  ATT  AMD  WHITNEY  WASP  JUNIOR 

Now,  Texaco  chooses  Stearman  .  .  .  Richfield  Oil,  Standard  Oil  of  Louisiana,  Standard  Oil  of  California  and  Shell 


—  already  fly  Stearmans.  Well  known  mail  and  express  operators,  too,  have  been  flying  Stearmans  for  years. 
Many  prominent  sportsmen  are  on  the  Stearman  roster.  Outstanding  values  have  led  to  these  choices  .  .  . 
Choose  Stearman  for  every  flying  reason  .  .  .  the  ship  itself  .  .  .  the  Stearman  organization  backed  by  United 
.  .  .  the  new  factory,  hub  of  nation-wide  service  facilities.  STEARMAN  AIRCRAFT 
COMPANY,  WICHITA,  KANSAS,  Division  of  United  Aircraft  and  Transport  Corp.  ^""'.""S 
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He  Lived  to  Tell 
the  Tale 


Because  he  wore  a  Parachute 


"I  was  cruising  along  at  about  100  M.P.H.  when  all  of  a 
sudden  I  ran  into  fog — boy,  was  that  soup  thick! — I  climbed 
to  get  above  it,  but  nothing  doing,  I  couldn't  try  and  get  under 
it  because  I  was  right  in  the  mountains,  so  I  decided  to  take 
no  chances  and  circled  to  get  back  out,  but  I  couldn't  find  an 
opening  in  that  soup  anywhere.  Then,  I  knew  I  was  lost  and 
every  moment  I  expected  to  see  the  side  of  a  mountain  loom 
up  in  front  of  my  nose.  So  I  leveled  her  off,  climbed  out  on  the 
wing  as  fast  as  1  could  and  baled  out.  Just  as  my  chute  opened, 
I  heard  the  old  ship  crash  into  the  mountain  side.  I  landed 
O.K.  in  a  small  clearing  and,  boy,  was  I  glad  I  wore  that 
chute!"  .  .  . 

Of  course,  this  may  never  happen  to  you — we  hope  it 
doesn't — but  if  by  any  chance  it  does,  will  you  live  to 
tell  the  tale  because  you  wore  a  parachute?  Don't  im- 
peril your  own  safety  and  the  future  of  aviation  by 
carelessly  flying  without  a  parachute.  Remember  the 
hundreds  of  lives  that  parachutes  have  saved  and  re- 
member the  Army,  Navy,  Dept.  of  Commerce,  Air  Mail  and  all  Safe  Flyers  wear  para- 
chutes. Switlik  Safety  Chute,  the  modern,  compact  and  quickest  opening  parachute  on 
the  market  today,  is  now  only  $300  for  white  silk  or  $240  for  Pongee  silk.  Don't  delay. . 
Write  or  wire  us  today. 


Switlik  Safety  Chutes  are  Used  by  the  NAVY, 
Dept.  of  Commerce,  Air  Mail  and  Famous  Flyers 

Write  today  for  our 

EASY  PAYMENT  PLAN 
SWITLIK  CHUTES 

SWITLIK  PARACHUTE  &  EQUIPMENT  CO. 
TRENTON,  NEW  JERSEY 

WESTERN    MANAGER— BERT  WHITE— 1223   AIRWAY   -   GRAND    CENTRAL   AIR  TERMINAL — GLEN  DALE,  CALIF. 


ToP  OVERHA  UL 

NO  excessive  carbon  or  scored  cylinder  walls  here  .  .  .  valves 
clean,  too.  That's  what  a  top  overhaul  reveals  when  an  air- 
plane engine  has  been  lubricated  with  Socony  De-waxed  Motor  Oil 
and  fueled  with  Socony  Aviation  Gasoline.  A  minimum  of  carbon 
indicates  there  has  been  no  engine  overheating  or  loss  of  power. 

No  wonder  Socony  Aviation  Gasoline  and  Socony  De-waxed  Motor 
Oil  are  pilots'  choice  in  New  York  and  New  England.  We  gather 
first-hand  experience  in  fueling  and  lubricating  our  own  Test  Plane. 
Then  our  own  aviation  experts  air-tailor  these  products  for  flying 
conditions  you  yourself  encounter.  Fly  with  Socony  next  time. 

SOCONY 

AVIATION  GASOLINE  DE-WAXED  MOTOR  OIL 

STANDARD    OIL    COMPANY    OF    NEW  YORK 
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Military  Aircraft  Experience 


^>>>~^>  >  >  >  >  >  >  >  >  t 
Applied  in  Commercial  Flying 


Half  a  thousand  Army  planes  flash  across 
the  sky.  Bombers  of  huge  capacity  rise 
from  Military  depots.  Every  additional 
/'~~~*)  pound  carried — every  faster  mile  flown 
— by  Military  and  Naval  planes  means 
advancement  in  commercial  flying. 
©  Each  type  of  plane  is  a  different  prob- 
lem. And  because  Curtiss- Wright  supplies 
planes  of  all  types  to  Army  and  Navy  spe- 


cifications, Curtiss-Wright  is  in  an  advan- 
tageous position  to  meet  the  constantly  ex- 
panding program  of  commercial  aviation. 
©  When  you  own  a  Curtiss-Wright  plane 
you  can  be  supremely  sure  that  you  have 
the  outstanding  plane  of  its  class.  It  is  an 
adventure  merely  to  study  the  specifica- 
tions of  the  latest  Curtiss-Wright  planes. 
Ask  for  illustrated  literature. 


CURTISS-WRIGHT  CORPORATION 


!9  WEST  57th  STREET 


».>>>>>>» 


NEW  YORK  CITY 
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10   PASSENGERS  &   1000   LBS.  FREIGHT 


HE  Burnetii  high  speed  Transport  is  not 
just  another  airplane.  Its  development  over 


a  period  of  years  has  proved  a  new  trend  of  de- 
sign for  multi-engined  airplane  advancement.  The 
Burnelli  principle  heretofore  demonstrated  in  large 
capacity  planes  applies  equally  advantageously  to 
planes  of  smaller  design  to  meet  the  present  demand 
of  air  transportation  for  higher  speeds  and  more 
frequent  service. 


The  aerodynamic  advance  of  this  design  is  due 
to  the  following,  as  set  forth  and  extracted 
from  wind  tunnel  research  report  of  the  Gug- 
genheim School  of  Aeronautics,  New  York 
University:  (1)  The  use  of  airfoil  shaped  body 
while  providing  large  internal  space  contributes 
substantially  to  the  lift.  (2)  The  body  being  of 
airfoil  form  has  a  very  low  drag  coefficient. 
(3)  The  high  wing  monoplane  gives  the  most 
efficient  wing  and  body  combination.  (4)  The 
design  allows  for  retraction  of  the  landing 
gear  together  with  a  high  wing  and  body  com- 
bination. (5)  The  design  permits  the  use  of 
twin  engine  installation  without  penalty  in 
additional  frontal  area. 


Span   70  ft. 

Horsepower   1250 

Fuel  capacity  197  gal. 

Gross  weight   12,400  lbs. 

Weight  empty  7,685  lbs. 


SPECIFICATIONS 

Payload  3000  lbs. 

Crew   340  lbs. 

Gasoline   1,185  lbs. 

Oil   190  lbs. 

Number  of  passengers  10 


0  PERFORMANCE  DATA 

High  speed  200m.p.h. 

Cruising  speed,  with  2/3 
power   175  m.p.h. 

Stalling  speed  66  m.p.h. 

Climb  (retracted) 

1,450  ft.  per.  min. 


10  PASSENGERS  2  PILOTS  1000  LBS.  MAIL  AND  FREIGHT 
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AT  200  M.P.H.  IN  COMFORT  AND  SAFETY 


The  following  fuselage  comparison  of  the  Bur- 
netii type  with  a  high  speed  single-engined 
design  demonstrates  the  advantages  of  the 
Burnetii  type  as  a  high  speed  and  passenger 
carrier.  Both  planes  in  the  following  com- 
parison carry  equal  loads  per  horsepower,  use 
the  same  wing  section,  have  the  same  landing 
speed,  equal  propeller  tip  speed,  and  each  is 
equipped  with  retractable  landing  gear  and 
tail  wheel. 


Horsepower    425  1,200 

Gross  weight    4,700  13,300 

Frontal  area   of  fuselage, 

square  feet    17.5  50 

H.P.   per  square   foot  of 

frontal  area   24.2  24 

Cargo  space,  cubic  feet  .  135  550 

H.P.    per    cubic    foot  of 

cargo  space   3.15  2.12 

Drag    coefficient    of  body 

ideally  faired    .00016  .00022 

Engine  with  cooling  sys- 
tem   .00030  .00030 

Lift  coefficient  of  body  0  .0020 

Equivalent  wing  area  sav- 
ing, square  feet    0  140 

ing"flat  plat"  0  1.22 

Resulting  comparative  body 
resistance  per  100  H.P. 

equivalent  flat  plate  .305  .290 

Percentage  of  engine  power 
required    by    body  at 

190  m.p.h   ...  28%  21% 

Engine  power  required  at 
190  m.p.h.  per  100  cubic 

feet  of  cargo  space   88  46 


A  Proprietory  and 
Patented  Design 


Based  on  thorough  research,  construction  and 
operation  the  ten-passenger,  all  metal,  high 
speed  Burnelli  is  the  first  model  of  this  all- 
wing  trend  of  transport  design  to  be  developed 
for  production.  The  economic  qualities  incor- 
porated represent  the  concentration  of  ten 
years'  effort  to  produce  a  substantial  increase 
in  the  high  speed,  safety,  comfort  and  dura- 
bility of  air  transport  equipment. 

The  advanced  features  of  this  design  have  been 
developed  in  the  CB  16,  equipped  with  retract- 
able landing  gear,  and  the  UB20,  built  of  Hat 
stressed  skin,  all  metal  construction.  The  prin- 
cipal advantages  of  this  design  are:  1.  Acces- 
sible Multiple  Engine  Compartment,  which  per- 
mits inspection  and  minor  repairs  during  flight. 
2.  Extensive  Reduction  of  Head  Resistance,  an 
essential  of  high  performance.  3.  Reduced  Turn- 
ing Moment  on  One  Engine,  assisting  flight 
with  only  a  single  motor  operating.  4.  Fuselage 
Lift  Reduces  Landing  Speed,  indispensable  to 
slower  and  safer  landings.  5.  Increased  Capac- 
ity of  Fuselage,  provides  maximum  space  for 
comfort  and  light  cargo.  6.  Practical  Landing 
Gear  Retraction,  in  the  fuselage.  7.  Superior 
Safety  in  Operation,  as  a  result  of  the  protec- 
tion afforded  by  the  engines  and  propellers 
being  well  forward  of  the  pilots  and  the  passen- 
gers' cabin.  8.  Structural  Efficiency  and  Sim- 
plicity; the  stresses  of  the  engines,  propellers, 
and  landing  gear  bear  no  relation  to  the  wing 
truss.  9.  Convertible  to  Seaplane  or  Amphibion. 
The  wide  fuselage  permits  efficient  twin  float 
attachment  interchangeable  with  landing  gear. 


UPPERCU  -  BURNELLI   CORPORATION,   Keyport,   New  Jersey 


For    Modern    Tool  Rooms 

Smooth,  fast,  cool  cutting  action;  the  ability  to  hold  its  shape  and 
require  little  dressing  .  .  .  that's  the  Norton  "B"  wheel,  a  wheel  for 
the  high  speed  steels  and  steel  alloys  ground  in  modern  tool  rooms. 
It  has  the  well  known  tool  grinding  features  of  38  Alundum  abrasive  plus  the 
advantages  of  a  new,  more  stable,  more  scientific  vitrified  bond.  Available  in 
all  the  proper  grains,  grades  and  structures. 


NORTON  COMPANY.  WORCESTER,  MASS. 
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lorr!  TODAY  OPENS  AVIATION'S 
OUJ  SECOND  LARGEST  OPPORTUNITY 


=T0 


Only  the  successful  transport  pilot  stands 
ahead  of  the  capable  line-service  master 
mechanic  when  Aviation  opens  the  door  to 
advancement.  The  transport  pilot's  leadership  is  admitted  by  all.  But  .  .  . 
and  this  is  important  .  .  .  Aviation  recruits  its  second-largest  quota  of  ex- 
ecutives from  among  its  line-service  and  master  mechanics. 

Transport  training  costs  several  thousand  dollars,  and  is  worth  every  cent 
of  it.  But  the  man  who  can't  afford  it  now  finds  in  Parks'  new  Flying  Master 
Mechanic's  Course,  exactly  the  preparation  he  needs  for  higher  positions 
and  better  pay.  There  is  a  great  demand  for  men  with  a  thorough  mechan- 
ical training  who  have  had  some  flight  experience,  because  these  men  better 
realize  the  importance  of  accuracy  and  precision  in  every  operation  of  ad- 
justment or  inspection.  The  operations  line  service  mechanic  is  more 
directly  responsible  for  the  safety  involved  in  aviation  than  any  other  person. 

48  WEEKS  OF  MASTER  MECHANIC 
TRAINING,  WITH 

So  Parks  adds  20  Hours'  Flight  Training 
to  its  already  unequalled  master  mechanic's 
course  .  .  .  (exactly  the  same  as  the  first  20 
hours'  flying  in  the  Executive  Transport 
Pilots  Course)  .  .  .  gives  you  a  total  of  48  weeks  under  highly  capable 
instructors  with  the  most  complete  equipment  money  can  buy  .  .  .  and 
puts  the  cost  at  a  figure  you  can  afford. 

Today  the  Parks  Airplane  &  Engine  Master  Mechanic's  Flight  Course 
costs  $865.  On  December  12th  it  goes  to  $965.  By  coming  now  you'll  save 
$100  ...  be  a  month  ahead  .  .  .  and  graduate  ready  for  the  great  oppor- 
tunities Aviation  offers  you.  Are  you  ready?  Then  use  the  coupon  below! 


AM  E  RICA'S    UNIVERSITY  OF  THE  AIR 
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HOURS  Flight 
Training 


Course 


Oft  WEEKS   

**"  plane  &  Engine 
Mechanic's  Co 


1  A  WEEKS  Master 
J-^1  Mechanic's  Post- 
Graduate  Course 
•  .  all  for  S865.  Bought 
separately  these  courses 
would  cost  you  SI 095. 


PARKS  AIR  COLLEGE,  Inc. 
Section  11-AD  East  St  Louis,  111. 

Send  me  "Skyward  Ho!''  and  full  information  about  the 
S865  Airplane  &  Engine  Master  Mechanic's  Flight  Course. 


City_ 
Age_ 
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Economical 
CRUISING 


"N  yfAXIMUM  economy  at  part  throttle  or 
-LV-L  cruising  speed  has  taken  on  a  new  mean- 
ing with  the  development  of  the  Stromberg 
Aircraft  Carburetor. 

Two  types  of  Economizer  Systems  contribute  to 
this  efficiency  on  Strombergs. 

One  is  the  Needle  Valve  type;  the  other,  the 
Piston  type.  Both  are  operated  by  the  throttle; 
both  permit  the  carburetor  to  operate  at  maxi- 
mum efficiency  on  a  lean  mixture  at  cruising 
speed  and  provide  a  rich,  powerful  mixture 
at  full  throttle. 

Economical  cruising  is  one  of  many  reasons 
why  Stromberg  carburetors  are  used  on  over 
95%  of  the  aircraft  engines  now  being  built  in 
the  United  States.  Stromberg  engineers  will 
gladly  help  you  with  your  own  carburetion 
problems.  Inquiries  are  invited. 


TROMBERG  CARBURETORS 

BENDIX.  S  TR  OJVL  BERG    CARBURETOR.  COMPA.JSTT 


«  SUBSIDIARY     OF    BENDIX    AVIATION     CORPORATION  » 

701     BENDIX    DRIVE    -    SOUTH    BEND,  INDIANA 
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BIRD  success  puts  you 
nearly  $1000  to  the  good 
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BIRD  3  place  100-hp.  Kinner 
fully  equipped 


This  plane  covered 

by  the  famous 
BIRD  CHALLENGE 

Nearly  $1000  less  in  price  but  not 
one  cent  less  in  quality  or  perform- 
ance. Like  all  BIRD  planes,  the  3 
place,  100-hp.  Kinner  BIRD  at  $2995 
invites  comparison  under  the  famous 
BIRD  Challenge. 

BIRD  planes  invite  comparison  in 
performance  with  any  others  in  their 
power  range  —  including  planes 
equipped  with  rotor  vanes,  slots, 
flaps  or  variable  camber  wings. 


]NOW  $2995 

No,  we're  not  selling  out!  This  price  reduction  of  nearly 
$1000  is  the  result  of  BETTER  business  ...  a  deliberate 
move  in  accordance  with  our  published  policy  of  pass- 
ing on  to  you  the  manufacturing  savings  made  possible 
by  enthusiastic  reception  of  this  popular  BIRD  plane. 

Up-to-the-minute  in  every  detail  of  design  and  construc- 
tion ...  a  thoroughly  proved  performer,  covered  by 
the  BIRD  Challenge  ...  at  $2995  this  plane  is  one  of 
the  best  buys  you  ever  heard  about. 

Dealers  and  Distributors 

The  BIRD  franchise  gives  an  enthusiastic  man  something 
to  work  for  and  talk  about.  The  BIRD  line  of  airplanes 
has  wide  acceptance  and  an  enviable  reputation.  BIRD 
policies  and  prices  mark  a  constructive  step  forward  in 
merchandising.  There  is  valuable  territory  still  open  for 
responsible  dealers  and  distributors.    Write  us  at  once. 


THE  SAFE  AIRPLANE 


BIRD  AIRCRAFT 
Glendale,  L.  I. 


CORPORATION 
New  York 


That  the  new  10-12  place  Douglas  Amphibion,  which  has  been  designed  for 
commercial  service,  should  have  satisfied  the  strenuous  tests  prescribed  for  Army 
service  is  but  an  incident.  >  >  Douglas  builds  its  planes  to  meet  one  standard  only  .  .  a 
standard  of  unconditional  quality  manufacture  that  makes  the  Douglas  Amphibion  the 
most  inexpensive  transport  to  buy  and  operate.  -  >  The  Douglas  Amphibion  is  powered 
by  twin  300  h.p.  engines,  each  capable  of  carrying  the  full  load.  The  Army  rates  its 
speed  at  146  m.p.h.  >  *  Douglas  Aircraft  Company,  Inc.,  Santa  Monica,  California. 

<z>4 mpkibiorL^  custom  built  bu  jypDOUGL  AS 


N  0 
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United  Air  Lines  Planes  Fly  *a  Million  Miles 
a  Month  with  B.  G.  Mica  Aviation  Spark  Plugs 


One  hundred  and  fifty -one  veteran  pilots  fly  the  United 
Air  Lines  fleet  of  more  than  100  airplanes  powered 
with  450  h.p.  Wasp  and  525  h.p.  Hornet  engines,  all 
equipped  ivith  B.G.  Mica  Aviation  Spark  Plugs. 

On  its  various  routes,  United  Air  Lines  encounters 
every  operating  condition  found  on  the  North  Amer- 
ican Continent.  Its  planes  fly  from  sea  level  to  12,000 
feet,  while  crossing  five  mountain  ranges.  Tempera- 
ture changes  run  from  40  degrees  below  zero  to  120 
degrees  Fahrenheit. 

The  subsidiaries  of  United  Air  Lines,  Boeing  Air 
Transport  (Chicago-San  Francisco),  National  Air 
Transport  (Chicago-New  York  and  Chicago-Dallas), 
Varney  Air  Lines  (Salt  Lake  City-Seattle)  and  Pacific 
Air  Transport  (Seattle-San  Diego)  are  pioneers  on 
their  respective  routes,  each  having  been  operating 
for  at  least  five  years.  Their  choice  of  B.G.  Mica 
Aviation  Spark  Plugs,  therefore,  comes  from  experi- 
ence and  is  the  unqualified  endorsement  of  the  largest 
air  transport  operator  in  the  world  in  point  of  mile- 
age flown. 


The  B.  G.  Corporation 


Contractors  to  the  United  States  Army  and  -V«ri/ 
136  WEST  52nd  STREET.  MEW  YORK  Cable  Address:  Golsteco.  IVew  York 
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Dallas  Aviation  School  and  Air  College  Dallas,  Tex. 

A  Government  Approved  School  —  None  Better  Anywhere 

We  Can  Save  Time  And  Money 
For  Every  Flying  Student  — 

And  We  Can  Prove  It! 

Can  you  imagine  flying  EVERY  day — finishing  in  record- 
breaking  time — in  the  best  training  ships  flown — with  a  field  that 
stays  dry,  skies  that  stay  clear,  climate  that's  mild  and  sunny 
ALL  WINTER?  This  is  the  BEST  school  this  far  South— mighty 
few  other  government  approved  schools  are  half  as  well  located 
for  winter  training.  And  as  for  prices — boy,  just  compare  ours 
with  other  first-class  schools! 


Our 

Prices 

Compare  them — you  can't 
match  them  at  any  other 
first     class     school  in 

Transport 
Course 

200  Air  Honrs 

$2500 

Commercial 
Course 

50  Air  Honrs 

$795 

Private  Pilot's 
Course 

20  Air  Honrs 

$385 

Master  Mech- 
anics' Course 

$350 


OUR    STUDENTS    get  their 


Our  INVESTMENT  amounts 
to  over  $200,000.00.  We  own 
our  own  hangars,  shops,  cafe 
and  dormitories. 

Board  and  room  at  the  field 
$10.00  per  week.  Every  city 
convenience. 


GRAB  OUR  BIG 
SPECIAL 
OFFER 

There  is  still  time!  We 
make  it  worth  your 
while  to  enroll  NOW. 
Write  or  wire  us  at  our 
expense  and  we  will 
tell  you  all  about  it. 


Our  New  Department! 

RADIO 

One  of  the  biggest  branches 
of  aviation  development — we 
have  It  for  every  student  who 
wants  It.  New  equipment, 
expert  instruction. 

Prices  Very 
Reasonable 


7    m  1 


WE  GUARANTEE  our 
to  be  as  good  or  better  than 
any  other  flying  school  any- 
where— and  our  flying  equip- 
ment to  be  second  to  none 
in  the  United  States. 


Nothing  but  u 
air  cooled 
old  war  left- 


-date  radial 


If  you  want  to  learn  to  fly — 
come  to  us.  You  will  get  real 
results — not  promises. 


-motored  Ford 


Manager  anywhere. 


Field    Is    one   of   the      Boy— what   a    wallop  you'll 
-*  ~ut  of  your  work  here 
living    at    Dallas  and 


biggest,  busiest  and  best 
airports   in  America. 


Love  Field! 


We  Pay  Your  Railroad  Fare 

11   for   Transport  <> 


When  you  e 
Come  bv  Tra 
We  pay  just 


Send  for  Our  New  Catalog  NOW! 


DALLAS  AVIATION  SCHOOL 


Major  Bill  Long,  President 
C.   E.  Harman,   Gen.  Mgr. 


AND  AIR  COLLEGE 


LOVE  FIELD 
DALLAS,  TEX. 
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SPEED  ?-  KENDALL  I 

KENDALL  OIL  WAS  THE  CHOSEN 
LUBRICANT  FOR  THE  GEE  BEE 
SUPER  SPORTSTERS  WINNING 
THE  TWO  MAJOR  SPEED  EVENTS 
OF  THE  1931  NATIONAL  AIR  RACES 


The  Gee  Bee  Super  Sportster  No. 
4  with  which  Lowell  Bayles  won 
the    Thompson    Trophy  Race. 


,  Maude  Irving.  Tait, 
Robert  L.  Hall,  Chief  Engineer, 
designer  of  the  Gee  Bee  Plane, 
Lowell  Bayles,  and  Z.  D.  Gran- 
ville, President  of  Granville  Bros. 
Aircraft,  builders  of  the  winning 
Gee  Bee's. 


L__  


Ahe  sky  was  the  limit  for  type,  power  and  speed  for  planes  competing  in  the  two  speed 
classics  of  the  1931  National  Air  Races  at  Cleveland — the  Thompson  Trophy  Race  for  men 
pilots  and  the  Cleveland  Pneumatic  Aerol  Race  for  women  pilots.  Nor  was  there  any  restriction 
on  choice  of  lubrication.  But  the  wisdom  of  using  the  finest  and  most  dependable  oil  obtain- 
able made  Kendall  the  outstanding  choice  and  the  dominant  winner. 

Lowell  Bayles,  piloting  a  Gee  Bee  Super  Sportster,  designed  and  built  by  Granville  Bros. 
Aircraft,  Wasp-powered,  flashed  across  the  line  as  winner  of  the  Thompson  Classic  with  an 
average  speed  of  236.239  miles  an  hour.  Not  content  with  this  splendid  victory,  another  Gee 
Bee  "  Y"  plane,  piloted  by  Maude  Irving  Tait,  won  the  Cleveland  Pneumatic  Aerol  Trophy 
Race  at  a  speed  of  187.574  miles  an  hour. 

In  these  days  of  aerial  stamina  and  speed,  the  proverbial  "greased  lightning"  is  being 
crowded  by  Kendall-lubricated  aircraft.  Every  manufacturer,  owner,  pilot  and  mechanic 
knows  that  expert  design,  efficient  power,  skillful  tuning  and  master  piloting  need  the  alliance 
and  aid  of  unfailing  lubrication.  Kendall  consistently  earns  that  partnership. 

When  next  you  fill  the  crank  case,  remember  that  the  world's  finest  and  costliest  crude — the 
Bradford  Grade  of  Pennsylvania — is  exclusively  refined  into  Kendall  Oil,  refined  to  a  rigid 
standard  that  makes  it  ideal  for  every  flying  condition.  Thirty  flying  hours  is  its  minimum 
service  without  draining  when  the  oil  level  in  the  crank  case  is  maintained.  For  complete 
information  on  Kendall  Oil  and  a  list  of  airports  where  it  is  obtainable,  address  Kendall 
Refining  Company,  Bradford,  Pennsylvania. 


[KENDALL] 


KENDALL  OIL 


REFINED  FROM  100% 
BRADFORD  GRADE  OF 
PENNSYLVANIA  CRUDE 


Use  the  Air  Mail! 
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These  00  stations 
help  you  get  through! 

.  .  .  when  your  plane  carries 
a  Western  Electric  Radio  .  .  . 


Take  advantage  of  the  radio  range  beacons  and  weather  broadcasting  stations 
operated  by  the  Department  of  Commerce  on  every  major  air  route  in  the  coun- 
try! Install  a  Western  Electric  9D  Receiver — and  you  enjoy  the  same  invaluable 
aid  that  enables  mail  and  passenger  transport  pilots  to  get  through  on  time  in  spite 
of  darkness,  fog  or  low-hanging  clouds.  Get  ready  now  for  efficient  winter  flying — 
for  details  write  to  Western  Electric  Couipanv.  Dept.  264  AD,  1 95  Broadway.  N.Y. 

Western  Electric 

Aviation  Communication  Systems 


The  Western  Electric  9D  Receiver 
is  compact,  and  when  installed 
weighs  less  than  30  p<ntnds.  This 
is  the  same  set  used  for  receiving 
beacon  signals  and  weather  re- 
ports on  all  these  transport  lines: 
AMERICAN  AIRWAYS 
Colonial  Division 
Universal  Division 
Southern  Division 
Embry-Riddle  Division 
UNITED  AIRLINES,  INC. 
Boeing  Air  Transport 
Pacific  Air  Transport 
Varney  Air  Lines 
National  Air  Transport 
TRANSCONTINENTAL  & 

WESTERN  AIR 
WESTERN  AIR  EXPRESS 
NATIONAL  PARKS  AIRWAYS 
NORTHWEST  AIRWAYS 
PENNSYLVANIA  AIR  LINES 


MADE  BY  THE  M  \KF  KS 


BELL  TELEPHONES 

*Northern  Electric  in  Canada 
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RAILROADS  have  progressed  through 
various  stages  of  regulation  to  the 
present  system  of  Government  super- 
vision and  control.  To  date  aviation  has 
paralleled  the  course  of  the  development 
of  railroads  with  striking  exactness. 
Regulation  in  both  cases  has  been  initi- 
ated by  the  states.  Do  the  difficulties 
inevitable  in  state  regulation  of  intra- 
state transportation  point  naturally  to 
national  control  for  airlines?  If  so,  can 
airlines  expect  eventually  to  be  con- 
trolled to  the  same  degree  as  railroads? 


THE  REGULATION 

OF  AERIAL 
COMMON  CARRIERS 

Robert  J.  MacKenzie 


THE  history  of  transportation  is  the  history  of  human 
progress.  One  of  its  most  fascinating  features  is  its 
ever-changing  character  and  the  development  of  the 
airplane  has  caused  the  most  spectacular  chapter  of  all 
time  to  be  written.  Ten  years  ago  there  were  6,463  miles 
of  airlines  in  operation.  Now  there  are  59,243  miles  com- 
prising our  airline  system,  over  which  143,630  miles  are 
flown  every  twenty-four  hours,  carrying  mail,  passengers, 
and  express  with  great  rapidity  to  their  destination.  The 
rise  of  this  new  means  of  transportation  has  brought  with 
it  many  problems,  some  old  and  some  entirely  new.  It 
is  the  purpose  of  this  article  to  present  a  few  facts  and 
perhaps  stimulate  some  thought  on  the  problem  of  Govern- 
mental control  of  these  speedy  transports. 

Practically  all  systems  of  transportation  have  passed 
through  the  same  stages  of  development.  The  airplane, 
like  the  others,  has  passed  through  three  periods  and  is 
now  in  the  fourth.  These  stages  may  be  described  gen- 
erally as  follows:  first,  the  inventive  or  creative  period  in 
which  the  basic  theories  and  mechanical  details  are  worked 
out.  The  names  of  Wilbur  and  Orville  Wright,  Langley, 
Curtiss,  Bleriot  and  many  others  are  written  in  bold-faced 
type  in  the  records  of  this  period.  The  second  stage  in- 
volves the  application  of  these  machines  and  inventions  to 
useful  tasks  within  the  commercial  world,  as  the  steam 
engine  was  adapted  to  use  on  the  railroads  and  in  water 
navigation,  and  as  the  airplane  was  put  to  work  carrying 
passengers  and  other  useful  loads.  The  next  step  in  this 
progression  is  the  formation  of  systems  whereby  these  in- 
strumentalities are  combined  into  far-reaching  networks  of 
communication  and  transportation  operating  with  a  high 
degree  of  efficiency  and  reliability  on  definite  schedules. 
The  fourth  period,  that  of  regulation  and  Government 
supervision,  is  the  stage  in  which  all  forms  of  transporta- 
tion now  find  themselves.  Air  travel  has  reached  this 
period  by  much  the  same  route  as  have  the  railroads  and, 
as  we  shall  see,  many  points  of  similarity  exist  in  the 
legislative  history  of  these  two  systems.  Through  a  com- 
parison of  the  two,  several  considerations  may  be  brought 
to  light  which  probably  will  receive  much  attention  in  the 
near  future. 

Railway  and  aviation  legislation  was  first  initiated  by  the 
states.  In  the  pioneer  days  of  railroad  development  the 
public  attention  was  directed  toward  construction  rather 
than  operation.  Once  the  advantages  of  transportation 
facilities  afforded  by  the  railroads  became  apparent,  the 
general  desire  was  to  provide  the  maximum  mileage  as 


soon  as  possible.  It  was  therefore  deemed  essential  to  en- 
courage the  railroad  interests  to  expand,  and  laws  were 
passed  permitting  projectors  of  railroads  to  organize  and 
operate  in  any  way  they  saw  fit.  This  liberal  attitude  led 
to  a  number  of  evils  which  resulted  shortly  before  1870 
in  a  strong  public  demand  for  regulation. 

The  states  led  off  in  this  movement.  It  is  interesting  to 
note  that  these  early  experiments  in  supervision  were  aimed 
chiefly  at  the  reduction  of  accidents.  Commissions  for  this 
purpose  were  established  in  New  Hampshire  (1844),  Con- 
necticut (1853),  Vermont  (1855)  and  in  Maine  (1858). 
Experience  caused  various  states  to  enact  stricter  legisla- 
tive provisions  as  additional  problems  presented  themselves. 
Finally  in  1887  the  Federal  legislative  body  passed  the 
Interstate  Commerce  Act,  whereby  a  Commission  of  five 
members  (now  eleven)  was  established  to  administer  the 
provisions  of  the  Act  and  to  recommend  needed  legislation. 

Not  nearly  so  much  time  or  agitation  was  needed  for  the 
Government  bodies  to  pass  regulatory  measures  covering 
the  operation  of  aircraft.  A  numbers  of  states  preceded  the 
national  Government  in  this  matter  (Connecticut  in  1911), 
and  as  with  the  railroads  the  first  consideration  was 
"safety"  and  the  protection  of  the  public  in  general.  How- 
ever before  the  states  accomplished  much  in  this  direction, 
the  Air  Commerce  Act  of  1926  was  passed  by  Congress  to 
encourage  and  regulate  the  use  of  aircraft  in  commerce. 
The  purposes  of  this  act  may  be  classified  as  follows : 

1.  The  Promotion  of  Air  Commerce,  including  the  es- 
tablishment of  air  navigation  facilities,  collection  and  dis- 
semination of  aeronautical  information  and  the  encourage- 
ment of  the  establishment  of  airports  and  other  aids  to  air 
commerce. 

2.  Regulatory  Provisions,  including  the  licensing  of  air- 
craft airmen,  aircraft  equipment  and  all  other  matters  per- 
taining thereto  with  authority  to  make  the  necessary  in- 
spections and  ratings  to  carry  out  the  purposes  of  the  act. 

Two-fold  purposes  are  embodied  in  the  Air  Commerce 
Act — the  desire  to  promote  the  aeronautic  industry  and  to 
provide  for  reasonable  safety  of  operation  through  the 
promulgation  of  air  traffic  rules  and  the  setting  of  a  stand- 
ard for  equipment  and  personnel.  Under  the  provisions  of 
this  act,  regulations  governing  the  scheduled  operation  of 
interstate  passenger  air  transport  services  were  set  up  by 
the  Aeronautics  Branch  which  became  effective  at  mid- 
night, May  15,  1930.  A  study  of  these  regulations  reveals 
that  their  scope  is  limited  to  the  safety  stage,  no  attempt 
{Continued  on  page  100) 
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I  SEE  BY  THE  PAPERS 


A SOMEWHAT  peculiar  writing  habit  I  have  dropped 
into  during  the  past  year  or  two  is  to  turn  on  the 
radio  and  listen  to  music  while  I  am  writing.  Pos- 
sibly this  is  what  is  wrong  with  the  writing — I  don't  know. 
There's  something  wrong  with  it,  and  it  may  be  that. 
Perhaps  I'm  only  writing  with  one  half  of  my  brain,  and 
listening  to  the  music  with  the  other  half.  The  whole  six 
of  you  readers  will  probably  write  in  and  say  I'm  evidently 
using  the  better  half  for  listening — so  I'll  beat  you  to  it. 

Anyhow,  I  had  just  begun  writing  to  the  accompaniment 
of  a  very  lugubrious  string  trio — apparently  three  old  maids 
with  broken  hearts  formed  the  trio — when  the  usual  ac- 
cursed tinkle-tinkle  of  the  N.B.C.  chimes  warned  me  that 
I  was  in  for  a  change,  whether  for  better  or  worse  I  had 
no  way  of  knowing  until  the  next  presentation  came  bound- 
ing over  the.  air  waves. 

Well,  it  turned  out  to  be  the  christening  of  the  American 
Clipper,  the  forty-five  place  Pan  American  ship,  by  Mrs. 
Herbert  Hoover,  so  I  very  happily  stopped  writing — I  can 
stop  much  easier  than  I  can  start,  I've  noticed — and  listened 
to  the  speeches  and  the  christening.  Now,  as  I  resume  my 
pathetic  fumbling  with  the  keys  of  this  little  Corona  (will 
the  manufacturers  please  make  suitable  financial  acknowl- 
edgment of  this  advertisement?)  the  great  amphibion — or 
amphibian,  take  your  pick — is  in  the  air  above  Washing- 
ton, and  I  continue  to  an  accompaniment  of  four  Hornets. 
This  is  the  first  time  I  have  written  accompanied  on  the 
radio  by  four  Hornets,  an  N.B.C.  announcer,  and  an  as- 
sorted collection  of  distinguished  speakers,  all  of  whom 
are  using  Spanish.  That  I  can  make  literary  progress  at  all 
is,  I  think,  an  indication  of  the  massive,  dual-toned,  or 
possibly  partitioned  brain  with  which  I  am  equipped.  Still, 
come  to  think  of  it,  I  did  the  same  thing  in  the  cabin  of 
the  F-32,  while  accompanying  the  Army  maneuvers  last 
spring. 

I  find  it  quite  possible  to  write  with  one  side  of  my  brain 
and  listen  to  the  speakers  with  the  other.  "We  are  now 
flying  at  four  thousand  feet,  and.  the  city  is — ■"  You  will 
notice  that  I  am  quite  unaffected  by  the  speeches.  "Sehor 
Lettuce  Tamale  will  now  speak  to  you  and  also  to  his  fel- 
low countrymen  in  Brazil."  As  I  say,  I  can  carry  on  my 
notes  without  letting  any  remarks  by  the  announcer  creep 
into  these  pages.  "You  also  heard  greetings  from  several 
distinguished  Americans  and  Latin  Americans."  It  is  in- 
spiring indeed  to  be  able  to  do  that.  "This  ship  weighs 
seventeen  tons,  counting  the  electric  refrigerator." 

I  expect  to  develop  this  dual  mind  talent  until  I  can  write 
and  cook  a  pork  chop  at  the  same  time.  "The  hull  of  this 
giant  craft  flashing  in  the  sunlight — "  To  knock  out  a 
sentence  and  flip  a  pork  chop  would  be — "We  are  now  pass- 
ing over — "  the  height  of  dexterity.  It  isn't  everyone  who 
can  do  it.  write  and  cook  and  listen  to  the  radio,  and  sew. 
all  at  the  same  time  and — "Four  million  miles  a  year — 
seventeen  tons — five  in  the  crew." — and  not  get  all  mixed 


up.     "The  American  Clipper — "  and  American  cooking 
is  fine  if  you  can  do  it. 

Well,  that's  over  and  the  American  Clipper  has  been  fol- 
lowed by  a  dance  band,  so  the  massive  Caldwell  brain  func- 
tions with  less  strain.  Listening  to  that  program  about 
Pan  American  reminds  me  that  I  hold  the  somewhat  dubi- 
ous honor  of  having  carried  not  only  the  first  load  of  air 
mail  entrusted  to  the  Pan  American  Airways,  but  also  the 
first  United  States  Air  Mail  ever  carried  to  a  foreign 
country. 

The  date  of  this  event  was  October  19,  1927,  and  the 
flight  was  from  Key  West  to  Havana.  As  old  Earle 
Ovington  is  continually  reminding  us  that  he  is  the  first 
United  States  Air  Mail  pilot,  I  might  as  well  get  set  up  as 
the  first  pilot  to  carry  United  States  Air  Mail  to  any  for- 
eign country.  And  I  wasn't  regularly  in  the  air  mail  serv- 
ice at  that  time,  either,  though  I  was  later,  when  I  flew  the 
TAC  run  from  Cleveland  to  Detroit,  and  the  last  trip  into 
the  middle  of  Lake  Erie. 

Pan  American  had  trimotored  Fokkers  to  carry  the 
mail,  but  the  landing  field  at  Key  West  wasn't  ready.  l!j 
happened  to  be  en  route  to  Santo  Domingo  in  a  Fairchild 
F-C-2,  with  the  powerful  Wright  J-6  working  up  ahead, 
so  good  old  Pink  Whiskers  Whitbeck,  a  local  menace  to 
the  women,  wired  me  to  tote  that  load  of  mail  so  they  could 
claim  they  had  started  on  the  contract  date.  Well,  I  picked 
it  up  and  carried  it  across  the  Florida  Channel  to  Havana, 
an  hour's  flight  over  the  water,  thus  becoming  the  first 
foreign  going  air  mail  pilot  in  the  United  States.  Whether 
or  not  this  entitles  me  to  free  meals  in  the  hotels.  I  don't  I 
know,  but  I  fear  it  doesn't. 

Incidentally,  air  mails  were  carried  from  the  United 
States  to  ships  at  sea  before  that  date — Seattle  to  Victoria, 
and  New  Orleans  to  Pilottown.  But  a  ship  is  not  a  foreign 
country — it's  a  ship.  I  add  that  about  those  two  routes  to 
save  every  one  of  you  writing  to  correct  me,  and  my  writing 
back.  Rather,  I  am  trying  to  save  myself  writing  back — I 
don't  mind  how  much  time  and  postage  you  spend  writing 
to  me. 

*    *  * 

TO  prove  that  ocean  flights  are  purely  scientific  ven- 
tures, made  solely  in  the  interest  of  aviation,  we  have 
this  radio  message  to  a  friend  from  Don  Moyle,  after  he 
and  Allen  had  landed  on  one  of  those  islands  in  the  Pacific. 
The  message,  as  reported  by  the  New  York  Times,  read : 
"Landed  on  uninhabited  island.  Everything  all  right. 
Have  Frank  put  publicity  man  on  job.  Will  be  in  Seattle 
Sep.  22." 

The  Sep.  22  was  a  trifle  previous,  but  let  that  pass. 
Probably  they  meant  Oct.  22.  The  sentence  that  delights 
me  is  this:  "Have  Frank  put  publicity  man  on  job."  This  j 
is  such  an  integral  part  of  all  ocean  flights  that  I  wonder 
the  good  old  publicity  man  was  not  on  the  job  long  before 
( Continued  on  page  96) 
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RAPID  AIR  NAVIGATION 


IN  the  days  of  sail,  when  a 
ship  made  good  but  one  hun- 
dred miles  a  day,  the  speed 
with  which  a  navigator  worked 
to  find  his  position  was  of  so 
little  importance  that  he  could 
easily  afford  to  take  an  hour  per 
sight.  With  the  advent  of  steam 
propelled  vessels  of  higher  speed 

the  time  element  became  a  more  important  factor.  When 
the  navies  of  the  world  and  the  fast  ocean  liners  started 
ploughing  through  the  seas  at  speeds  of  thirty-five  knots, 
frequent  positions  became  a  necessity.  And  now,  when 
planes  make  from  100  to  150  miles  per  hour,  not  only 
is  fast  navigation  necessary,  but  it  is  mandatory. 

In  the  old  days  the  time  sight  for  longitude  and  the 
0"  0'  sights  for  latitude  were  in  considerable  use.  These 
were  laborious  and  slow.  In  1837  came  the  discovery  of 
the  line  of  position  by  Captain  Sumner,  an  American  ship- 
master. Marc  St.  Hilaire  gave  to  the  world  his  method 
for  finding  and  laying  down  on  the  chart  the  Summer  line 
of  position.  And  for  years  this  was  practically  accepted  as 
the  standard  method  of  navigation. 

Early  in  this  century,  the  French,  German,  and  English 
began  work  upon  precomputed  tables,  all  with  the  idea 
of  speeding  up  the  work  of  the  navigator  at  sea.  One 
of  the  earliest  "short"  methods  in  general  use  in  this 
country  was  that  published  by  Captain  Radler  d'e  Aquino 
of  the  Brazilian  Navy.  This  was  in  reality  an  extremely 
accurate  spherical  traverse  table.  It  still  has  many  ad- 
herents who,  having  once  mastered  its  use,  find  it  extremely 
rapid  and  accurate.  In  recent  years,  with  the  attention  of 
navigators  focused  upon  air  navigation,  there  have  come 
into  being  quite  a  few  short  and  rapid  methods  of  navi- 
gation. In  this  article,  the  writer  will  make.no  attempt  to 
criticize  the  various  methods,  giving  rather  an  analysis, 
together  with  the  practical  application. 

Finding  one's  position  at  sea,  no  matter  what  form  is 
used,  boils  down  to  the  simple  expedient  of  solving  a 
spherical  triangle.   This  can  be  done  easily  by  a  high  school 
student  and  presents  no  difficulty.    Figure  1  presents  the 
astronomical  triangle  projected  upon  the  plane  of  the 
celestial  horizon.     In  this  projection  P  represents  the 
elevated  pole.    Z  represents  the  zenith  or 
the  point  vertically  overhead  of  the  ob- 
server upon  the  earth's  surface.   M  repre- 
sents any  heavenly  body.    The  side  PZ  is 
equal  to  90  degrees  minus  the  latitude  of 
.  the  observer.    Side  PM  is  the  polar  dis- 
tance of  the  heavenly  body.    It  equals  90 
degrees  minus  declination  of  the  body. 
Side  ZM  is  the  zenith  distance.    It  equals 
90   degrees   minus   the  altitude   of  the 
heavenly  body.    Angle  "t"  equals  the  local 
hour  angle  of  the  heavenly  body.  Angle 
"Z"    is    equal   to    the    heavenly  body's 
azimuth  (or  its  bearing  from  the  observer). 
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By  In  any  spherical  triangle  there 

are  six  elements,  namely,  three 
sides  and  three  angles.  In  any 
spherical  triangle  if  three  ele- 
ments are  known,  the  remaining 
three  elements  may  be  com- 
puted. 

A.  In  the  case  of  the  time- 
sight  we  know  the  three  sides : 
PZ  equals  90°  minus  the  dead  reckoning  latitude.  PM 
equals  90°  minus  the  declination  (which  we  obtain  from 
the  Nautical  Almanac).  ZM  equals  90°  minus  the  body's 
altitude  (which  we  measure  by  a  sextant). 

Hence,  it  is  a  comparatively  easy  matter  to  solve  for 
"t"  the  body's  local  hour  angle.  Subtracting  this  value 
of  "t"  from  the  Greenwich  Hour  Angle  (which  we  get  by 
means  of  the  chronometer  keeping  Greenwich  time)  gives 
us  the  longitude. 

B.  In  the  case  of  the  Marc  St.  Hilaire  method  we  know 
two  sides  and  an  included  angle.  That  is,  we  know  the 
sides  PZ  and  PM  and  the  angle  "t"  which  we  figure  from 
the  Greenwich  Hour  Angle  by  applying  the  dead  reckoning 
longitude.  With  these  known  elements  we  solve  for  the 
side  ZM  and  the  angle  Z.  The  side  ZM  subtracted  from 
90°  will  give  us  a  computed  altitude  which,  subtracted 
from  the  corrected  observed  altitude  obtained  by  the  sex- 
tant, results  in  an  altitude  difference  or  intercept  commonly 
denoted  by  "a".  The  angle  "Z"  gives  us  the  body  azimuth. 
Then  from  the  dead  reckoning  position,  if  we  lay  off  the 
bearing  of  the  body  as  denoted  by  "Z"  and  through  a  point 
toward  or  away  from  the  body  equal  to  the  altitude  differ- 
ence we  draw  a  line  perpendicular  to  the  bearing  line,  we 
obtain  a  line  of  position  somewhere  on  which  is  the  posi- 
tion of  the  ship. 

C.  In  the  method  of  Dr.  Littlehales  (The  Sumner  Line 
of  Position,  H.  O.  Nos.  203,  204)  there  are  computed  for 
every  degree  of  latitude,  declination  and  altitude,  the  values 
of  "t"  (the  hour  angle)  and  Z  (the  azimuth).  This  is 
similar  to  the  time  sight  method  in  which  three  sides  of 
the  astronomical  triangle  are  known.  The  latitude  and  alti- 
tude are  stated  at  1°  intervals,  but  interpolations  for  inter- 
mediate minutes  and  seconds  in  the  value  of  the  latitude 
and  the  observed  altitude  are  not  necessary  because  the 

Sumner  line  of  position  itself  interpolates 
for  variations  of  latitude;  and  the  trans- 
fer of  this  line  serves  as  an  interpolation 
or  variations  in  altitude.  The  only  inter- 
polation necessary  is  for  the  intermediate 
minutes  and  fractions  of  a  minute  in  the 
value  of  the  declination. 

D.  In  the  method  of  Dreisonstok  (Navi- 
gation Tables  for  Mariners  and  Aviators, 
H.  O.  No.  208)  subterfuge  is  taken  in  the 
division  of  the  spherical  triangle  into  two 
right  triangles  by  dropping  a  perpendicular 
from  "Z",  the  observer's  zenith,  upon  the 
circle  of  declination.  In  Aquino's  method 
this  perpendicular  is  dropped  from  M  to 
PZ.  The  former  method  is  preferable,  as 
it  obviates  at  once  the  need  of  interpola- 
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tion  for  declination  and  does  away 
with  the  numerous  precepts  of 
Aquino. 

Regard'  Figure  2.  In  right  tri- 
angle I  we  have  given  "t"  the  hour 
angle  and  90-L  (the  complement 
of  the  D.  R.  latitude)  ;  "a",  "b" 
and  z'  can  then  be  easily  found. 
From  the  knowledge  of  b,  we 
easily  find  "B",  since  this  is  equal 
to  the  declination  plus  or  minus  "b". 
Therefore,  in  triangle  II  with  "a" 
and  "B",  h  and'  z"  are  easily  found. 
Z  is  the  sum  of  z'  and  z"  and  thus 
we  may  obtain  instantly  the  line  of 
position,  knowing  the  azimuth 
"Z"  and  the  altitude  difference  ob- 
tained by  subtracting  "h"  just  ob- 
tained from  "h"  obtained  by  the 
sextant. 

The  mechanics  of  the  tables  are 
rather  ingenious  and  all  values  are 

precomputed,  making  it  exceedingly  simple  to  handle.  The 
book  is  very  small  and,  together  with  the  Nautical  Almanac, 
is  all  that  is  required.  This  method  is  generally  used  in 
the  United  States  Navy,  both  sea  and  air. 

E.  In  the  method  of  Pierce  {Position  Tables  for  Aerial 
and  Surface  Navigation  H.O.  No.  209)  the  spherical 
triangle  is  again  divided  into  two  right  spherical  triangles 
by  letting  fall  the  perpendicular  from  M  to  PZ  similar  to 
Aquino.  Regard  Figure  3.  V  is  the  vertex  of  the  great 
circle.  MT  or  "D"  is  the  length  of  a  perpendicular  let  fall 
from  M  to  the  local  meridian. 

There  are  three  tables  to  the  book.  Table  I  gives  the 
value  of  the  local  hour  angle  t'  and  V  for  every  integral 
degree  of  D  and  every  tenth  of  a  degree  of  declination 
from  0°  to  28°,  inclusive,  and  for  values  greater  than  six 
hours  of  hour  angle  or  t'. 

Table  la  gives  the  value  of  hour  angle  t'  and  also  V 
and  D  for  the  principal  fixed  navigational  stars  and  for 
values  greater  than  six  hours  (90  degrees)  of  hour  angle  t'. 
The  values  of  t'  and  V  are  computed  for  the  epoch  of  1935 
and  should  hold  without  material  error  until  1941,  when 
they  will  have  to  be  recomputed. 

Table  II  furnishes  values  of 
altitude  and  azimuth  for  each  in- 
tegral degree  of  D  and  V.  The 
rules  concerning  the  application 
of  the  azimuth  are  printed  at  the 
bottom  of  each  page. 

These  tables  offer  a  speedy  so- 
lution of  great  value  to  aircraft. 

F.  In  the  method  of  Ageton 
(Note:  This  method,  which  was 
devised  by  Lieut.  Arthur  A. 
Ageton,  U.  S.  Navy,  is  now  in 
print  and  will  soon  be  issued  by 
the  Hydrographic  Office  as 
"Dead  Reckoning  Altitude  and 
Azimuth  Table,"  H.  O.  Publica- 
tion No.  211)  the  spherical  tri- 
angle is  divided  into  two  right 
spherical  triangles  as  in  Pierce 
and  Aquino  by  dropping  a  per- 
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pendicular  R  from  the  heavenly 
body  M  on  PZ.  Regard  Figurt 
3  (a)  on  the  next  page. 

This  method  uses  the  Dead 
Reckoning  Position  of  the  ship  in] 
stead  of  an  assumed  position  as 
other  short  methods.  It  is  essen- 
tially a  logarithmic  method  using 
formulae,  which  are  expressed  only 
in  secants  and  cosecants.  By  ar| 
rangement  of  the  one  table  in  tht 
book  and  by  eliminating  interpola 
tion,  the  work  of  solution  has  been 
greatly  reduced.  This  method  has 
one  uniform  solution  for  all 
heavenly  bodies  under  all  conditions, 
and  two  simple  rules.  It  gives  alti| 
tudes  and  azimuths  accurate  tqj 
within  .'4. 

There  is  one  main  table  in  tha 
book  containing  parallel  A  and  B 
columns  from  0  degrees  to  180  de- 
grees. Column  A  is  a  column  of  log  cosecants  raised 
to  105  with  tabulations  for  each  half  minute.  Column 
B  is  a  column  of  log  secants  raised  to  105  with  tabula- 
tions for  each  half  minute.  Knowing  d  and  t,  "R"  is 
found  from  the  relation  esc  R  =  sec  d  esc  t.  Having 
found  "R,"  the  value  of  "K"  is  obtained  from  the  rela- 1 
esc  d 

tion  esc  K  =  .  K  is  then  combined  with  L  to  obtain 

secR 

K±L.  With  K±L  and  R,  hc,  the  computed  altitude,  is  ob- 
tained from  the  relation  esc  hc  =  sec  R  sec  (K±L)  andjl 
having  found  hc,  Z,  the  azimuth,  is  found  from  the  relation 

esc  R 
esc  Z  —  —  . 

sec  hc 

G.  In  the  method  of  Aquino  (Aquino's  Newest  Sea  and 
Air  Navigation  Tables)  the  astronomical  triangle  is  divided 
into  two  right  spherical  triangles. 

Regard  Figure  4.  The  perpendicular  "a"  is  common  to 
both  triangles.  In  triangle  I  with  d  and  t  we  can  find  "a" 
and  "90-b".    Combining    b    with  the  latitude    we    find  I 
"90-B"  which,  with  "a"  in  tri- 
angle II,  enables  us  to  find  "90-h" 
and  "Z". 

Tables  are  arranged  with  the! 
value  of  "a"  as  the  leading  ar-  ■ 
gument.      The    tables    are,    in  j 
effect,  traverse  tables.    Many  in- 
genious devices  are  employed  by  I 
Aquino  in  their  construction  and! 
they  will  serve  as  a  standard  ,1 
reference    for   years    to  comeH 
However,  there  are  many  pre-J| 
cepts  to  learn :    The  method  isj 
difficult  to  understand  and  there 
is    used    an    assumed  position 
whose   coordinates  are  not 
even  degree  of  latitude  or  longi- 
tude, making  its  laying  down  oij 
the  chart  a  hardship  for  a  flier, 

H.    The  method   of  lVeem£ 
(Line   of  Position  Book), 
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adaptation  of  Engineer  S.  Ogura  of  the  Japanese  Navy,  is 
similar  to  that  of  Dreisonstok  except  that :  ( 1 )  Weems  has 
no  solution  for  azimuth;  (2)  he  makes  use  of  the  declina- 
tion of  the  point  where  the  perpendicular  cuts  the  circle  of 
declination,  which  he  calls  "K." 

His  book  contains  the  azimuth  diagram  of  Captain  A. 
Rust,  U.  S.  Navy  (Retired)  and  the  method  of  obtaining 
the  azimuth  is  graphical. 

Regard  Figure  5.  The  method  is  rapid  and  is  admirably 
adapted  for  aerial  use.  With  a  more  exact  method  of  de- 
termining the  azimuth,  the  same  might  be  said  of  it  for 
surface  use. 

I.  The  method  of  Weems  (Star  Altitude  Curves).  This 
is  a  very  ingenious  method,  first  proposed  by  Mr.  K.  H. 
Beij  of  the  Bureau  of  Standards,  Department  of  Com- 
merce, and  was  published  in  Technical  Report  No.  198  of 
the  National  Advisory  Committee  for  Aeronautics.  Lieut.- 
Commander  Weems  spent  considerable  time  and  money 
in  following  out  the  suggestion  of  Mr.  Beij  and  the  scheme 
has  considerable  merit.  However,  it  is  applicable  only  to 
certain  stars  and  for  this  reason  the  aerial  navigator  must 
have  other  means  in  his  possession  to  find  position  when 
these  particular  stars  are  not  identified'  or  seen ;  also  an- 
other method  must  be  used  for  sights  of  the  sun.  * 

J.  The  method  of  Goodwin  (The  Alpha,  Beta,  Gamma 
Navigation  Tables)  is  a  clever  conception  of  the  solution 
of  the  spherical  triangle.  Like  that  of  Weems,  there  is  no 
solution  for  azimuth.  Instead,  he  too  uses  the  azimuth 
diagram  of  Captain  A.  Rust,  U.  S.  Navy  (Retired).  The 
DR  position  is  used  for  laying  down  all  lines  of  position. 
The  tables  are  constructed  as  follows: 

Table  I  contains  two  columns  marked  a  and  (3  which 
give  the  values  of  the  natural  and  logarithmic  cosines  of 
the  angle  from  0°  to  90°. 


and  declinati' 


hour  angle 
90°— altitude 
DR  latitude 
declination 


Since  the  tables  only  cover  hour  angles  up  to  eight  hours 
from  the  meridian  they  can  not  be  universally  used.  This 
is  a  serious  handicap  to  an  otherwise  clever  book. 

A  problem  worked  by  the  various  methods  discussed  is 
herewith  given. 

During  evening  twilight  on  April  21,  1931,  while  in  posi- 
tion by  dead  reckoning  as  follows  : 

Latitude  42°  51'  .1  N.,  longitude  50°  04'  .2  W.,  the  navi- 
gator observed  the  star  Can.  Min.  (Procyon)  through  a 
break  in  the  clouds  bearing  218°  (T)  as  follows:  watch 
time  of  observation  7h  41m  20s,  C-W  3h  01m  15s;  chro- 
nometer fast  lm  15s  on  Greenwich  mean  time;  sextant 
altitude  46°  22'  20";  index  correction  (— )  2'  00";  height 
of  eye  38  feet  required  the  resultant  line  of  position. 
By  the  Method  of  Marc  St.  Hilaire 

W   7      41  20 

C-W    3      01  15 


G.  M.  C.  T.. 


29.7  log  ha v 

12   log  cos 

06   log  cos 


8.68336 
9.99807 
9.86506 


.nat  hav  .10314 
.nat  hav  .13833 


Table  II  contains  the  logarithm  of 


Each  of 


versine  h 

the  values  in  Table  1(B)  and  Table  II  has  10  added  to  the 
actual  value  of  the  characteristic,  in  order  to  avoid  the 
inconvenience  of  a  negative  value. 
The  fundamental  equation  used  is: 


a  =         6'  30"  (away) 

From  Red  Azimuth  Tables  : 

t         191  x   15      =      (-)  28.65 


Littlehales  Method  (Tlie  Sumner  Line  of  Position  H.  O. 
Nos.  203-204) 


(Continued  on  page  86) 
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THE  DISTRIBUTION  OF  LIFT 

Dr.  Max  M.  Munk's  Seventeenth  Article  on  the  Principles  of  Aerodynamics 


THE  question  of  how  the  air  forces  are  distributed 
over  the  airplane  refers  to  such  delicate  topics  as 
flight  properties  and  stability  characteristics.  Only 
in  a  very  broad  sense  is  this  subject  open  to  scientific  treat- 
ment which  gives  a  clearer  understanding,  valuable  instruc- 
tion on  the  procedure  to  follow  and  what  to  expect.  The 
final  details  must  be  tried  out  in  flight  tests  with  the  prac- 
tically finished  product. 

It  is  always  advisable  to  employ  the  conception  of  the 
aerodynamic  center  together  with  that  of  the  center  of 
pressure;  with  wings  and  wing  cellules  as  well  as  with  the 
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Polar  of  R.A.Fj  15  wing  section,  showing  the  straight  morac 
curve  referring  to  the  25  per  cent  point  of  the  chord 


entire  airplane.  The  center  of  pressure  is  a  point  through 
which  the  resultant  of  all  air  forces  is  passing.  The  aero- 
dynamic center  is  a  point,  through  which  the  resultant  of 
certain  air  forces  only  is  passing.  These  are  the  air  forces 
produced  by  an  increase  of  the  angle  of  attack  of  the  air- 
plane, all  other  things  remaining  unchanged.  The  speed  is 
supposed  to  remain  unchanged,  as  well  as  the  density  of 
the  air  and  the  shape  of  the  airplane,  so  that  in  particular 
the  setting  of  the  control  surfaces  must  not  be  changed. 

The  center  of  pressure  travels  in  general  under  these  con- 
ditions. So  does  the  aerodynamic  center.  It  is  defined  as  a 
separate  point  for  each  condition  of  flight  and  for  small 


changes  of  the  angle  of  attack.  The  travel  of  the  aerody- 
namic center,  however,  is  very  small,  very  often  being  much 
smaller  than  the  travel  of  the  center  of  pressure.  For  many 
practical  purposes,  and  chiefly  for  arriving  at  broad  and 
fundamental  conclusions,  the  aerodynamic  center  can,  in 
most  cases,  be  assumed  to  be  fixed.  In  primitive  theory 
also  it  is  fixed.  Experimental  evidence  should  be  scanned 
with  the  aim  to  obtain  the  best  location  of  this  fixed  aero- 
dynamic center. 

With  conventional  monoplane  wings,  experience  and 
theory  agree  very  satisfactorily  in  the  existence  and  fixed 
location  of  the  aerodynamic  center.  Primitive  theory  pre- 
dicts this  point  to  be  located  at  twenty-five  per  cent  of  the 
wing  chord.  With  reference  to  this  point,  the  moment 
coefficient  is  supposed  to  be  constant. 

The  study  of  wind  tunnel  measurements  confirms,  on 
the  whole,  the  existence  of  this  fixed  aerodynamic  center 
for  angles  below  the  burble  point.  Its  actual  location  is  very 
close  to  the  theoretical  one,  and  seems  to  be  slightly  ahead 
of  it.  Twenty-four  per  cent  seems  to  be  the  best  experi- 
mental value,  only  one  per  cent  from  the  theoretical  one 
at  twenty-five  per  cent.  With  some  sections  it  may  be 
nearer  to  twenty-three  per  cent. 

In  plots  of  the  measured  air  forces,  the  existence  of  a 
fixed  aerodynamic  center  is  indicated  by  the  straightness 
of  the  moment  curve.  This  is  the  moment  with  respect  to  a 
chosen  reference  point  plotted  against  the  lift.  The  slope 
of  this  curve  gives  the  distance  between  the  aerodynamic 
center  and  the  reference  point  of  the  moment.  If  the 
moment  coefficient  is  plotted  against  the  lift  coefficient,  the 
slope  (moment  coefficient  increment)  (lift  coefficient 
increment)  gives  this  distance  as  a  fraction  of  the  wing 
chord.  The  increment  of  the  lift  acting  on  that  lever  arm 
gives  rise  to  the  moment  observed.  A  constant  slope  there- 
fore, means  a  fixed  center  and  gives  a  straight  moment 
curve. 

The  constant  moment  coefficient  with  respect  to  the  fixed 
aerodynamic  center  is  in  theory  proportional  to  the  charac- 
teristic angle  of  the  wing  section.  That  is  the  angle  be- 
tween the  average  direction  and  the  symmetric  direction 
of  the  wing  section.  The  average  direction  has  repeatedly 
been  defined  as  the  direction  of  zero  lift.  The  symmetric 
direction  is  the  direction  of  zero  moment  with  respect  to 
fifty  per  cent  of  the  chord.  It  connects  the  points  of  the 
mean  camber  line  at  four  per  cent  and  ninety-six  per  cent 
of  the  chord.  This  theoretical  relation  is  likewise  fairly 
well  confirmed  by  experiments.  Calling  the  characteristic 
angle  occ  (in  radians)  the  constant  moment  coefficient  is 

Cm= —       •   This  gives  a  distance  between  the  aerodv- 
2 

namic  center  and  the  center  of  pressure  equal  to 
«c  (l+2a) 

CM--Ci.=  

4oca 

(Continued  on  page  97) 
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COMING  OUT  OF  IT 

By  DON  ROSE 


IT  should  be  put  on  record,  I  think,  that  the  depression 
has  done  no  serious  damage  to  our  national  sense  of 
humor.  I  do  not  particularly  refer  to  the  current  epi- 
demic of  pitiful  wisecracks  concerning  Wall  Street  and 
other  economic  institutions,  which  can  be  heard  and  seen 
in  places  of  alleged  public  entertainment.  I  am  thinking 
rather  of  the  mood  in  which  people  of  no  importance,  even 
as  you  and  I,  are  taking  it  on  the  chin,  the  snoot  and  in  the 
solar  plexus. 

It  has  become  almost  a  conventional  greeting  to  say  to 
your  neighbor  on  a  fine  and  frosty  morning,  "Well,  old 
man,  how's  your  bank?"  And  if  it  happens  that  he  hasn't 
got  a  bank  any  more,  he  doesn't  break  into  tears  about  it. 
He  grins  at  you  cheerfully,  in  the  manner  of  a  man  who 
knows  the  worst  and  finds  it  not  nearly  so  bad  as  he  ex- 
pected. And  that  grin  and  the  mood  that  goes  with  it  are 
beginning  to  spread  across  the  face  of  these  United  States, 
which  is  a  most  unexpected  consequence  of  an  economic 
avalanche. 

In  times  like  these  there  must  be  aid  and  comfort  given 
to  those  who  are  really  out  of  luck.  There  are  campaigns 
for  unemployment  relief,  community  chests,  welfare  drives 
and  collections  in  churches,  cabarets  and  on  the  street  cor- 
ners. There  are  football  games,  prize  fights,  air  meets  on 
Long  Island  and  Aimee  Semple  McPherson  Hutton  in 
Boston,  all  putting  on  a  show  for  sweet  charity's  sake. 
There  are  efforts  to  invent  work  for  the  workless,  as  bricks 
were  once  made  without  straw. 

The  average  American  is  a  forgiving,  forgetting  and  in- 
curably optimistic  creature.  He  knows,  moreover,  the  im- 
portant elements  of  economics,  and  that  faith  in  futures  is 
one  of  them.  He  finds  it  easy  to  understand  that  a  dollar 
bill  has  no  value,  except  on  the  supposition  that  somebody, 
some  day  and  somewhere,  will  replace  it  with  hard  cash.  He 
knows  that  the  value  of  a  thing  today  depends  pretty  much 
upon  what  it  will  be  worth  tomorrow.  He  understands 
that  such  values  are  intangible,  but  absolutely  real.  He  has 
faith,  in  fact,  in  dividends  to  come  for  today's  effort  and 
industry.  It  has  been  born  and  bred  into  him  since  America 
was  Indian  territory. 

So  it  is  unlikely  that  the  troubles  of  two  or  three  years 
will  spoil  him  permanently  as  a  business  prospect.  And 
there  lies  the  real  hope  of  our  economic  recovery.  There 
lies  the  hope  of  aviation,  which  has  lived  rather  steadily  on 
a  diet  of  faith,  hope  and  charity  since  the  world  first  put 
on  wings. 

For  now  that  we  are  all  become  "economics-conscious"  it 
is  safe  to  say  in  public  places  that  there  was  hardly  ever  a 
major  industry  which  pinned  its  faith  to  the  future  so  earn- 
estly as  aviation.  It  has  been  looking  ahead  so  long,  in- 
deed, that  some  of  us  are  a  little  cross-eyed  with  the  effort. 
It  is  my  purpose  to  maintain,  however,  that  this  sort  of 
optimism  is  not  only  legitimate  but  fundamental  to  any  sort 
of  success.  It  has  been  proved,  I  think,  by  the  disintegra- 
tion of  the  depression  that  nothing  but  a  forward-looking 
faith  can  cure  what  has  been  ailing  this  country  for  two 
years  past.    Nothing  else  can  restore  the  substance  and 


worth  of  our  institutions,  financial  and  otherwise.  And 
nothing  else,  therefore,  can  be  quite  so  wholesome  for  an 
industry  which  has  few  other  defenses  to  depend  upon  in 
hard  times. 

Let  us,  if  you  please,  become  somewhat  specific.  When  a 
new  airport,  for  example,  is  projected,  it  has  no  real  assets 
except  the  idea  in  back  of  it.  Its  promoters  buy  some  land 
and  possibly  put  a  fence  around  it.  It  is  still  land,  and 
worth  no  more  than  was  paid  for  it.  But  because  a  reason- 
able number  of  reasonable  people  believe  that  a  reasonable 
number  of  pilots,  planes  and  transport  companies  can  be 
persuaded  to  make  use  of  it,  money  is  collected  from  here 
and  there  to  equip  it  for  business.  The  equipment  is  ex- 
pensive and  is  peculiarly  unsuitable  for  any  other  purpose 
whatever.  Its  net  and  intrinsic  worth,  therefore,  may  be 
trifling  compared  to  its  cost,  so  that  there  really  remains 
nothing  much  to  an  airport  except  the  land  on  which  it  lies. 

But  if  it  is  a  good  airport  and  well  placed,  it  has  another 
immense  and  immeasurable  value.  It  has  a  future.  From 
that  future,  which  belongs  to  nobody,  it  borrows  a  large 
proportion  of  its  real  worth.  Because  it  has  a  future,  the 
stockholders  are  patient  with  the  scraps  of  paper  which  are 
supposed  to  yield  them  dividends  and  usually  don't.  Be- 
cause it  has  a  future,  other  industries  come  around  and 
wait  for  their  pickings.  Because  it  has  a  future,  the  pub- 
lic is  respectful  to  an  enterprise  which  might  otherwise 
seem  a  serious  waste  of  money  and  effort. 

The  same  is  true  of  most  transport  companies,  which  la- 
bor mightily  to  please  the  public  without  requiring  the  pub- 
lic to  pay  the  full  price  for  the  service.  It  is  true  of  those 
who  provide  the  pay  roll  for  the  design  department  of  the 
aircraft  factory,  not  for  what  they  get  but  for  what  they 
hope  to  get.  It  is  true  of  those  who  pioneer  new  trails  of 
the  air  or  wear  out  their  brains  on  new  inventions.  There 
is  very  little  nourishment  in  these  things  at  the  moment, 
but  the  future  will  pay  the  bill.   Or  so  we  hope  and  believe. 

If  this  business  policy  of  faith  in  the  future  were  a  pri- 
vate habit  of  aviation,  there  would  be  good  reason  to  doubt 
its  soundness.  Some  time  ago  it  was  said  in  so  many  words 
that  aviation  was  all  wrong  because  it  was  founded  on  hopes 
deferred  and  profits  postponed.  But  the  depression  has 
taught  us,  if  we  have  been  listening  and  learning,  that  this 
is  true  of  all  the  world's  important  affairs.  Since  men  first 
tried  team-work,  it  has  been  impossible  for  them  to  live 
hand-to-mouth,  as  they  did  when  they  dug  their  dinner 
from  the  ground  or  shot  it  off  a  tree  or  pulled  it  out  of  a 
fishpool.  They  live  and  work  and  do  business  in  the  expec- 
tation of  tomorrow.  They  save  for  tomorrow,  they  build 
for  tomorrow,  they  propose  to  pay  their  bills  tomorow.  They 
work  hard  today,  so  that  they  can  rest  tomorrow.  They 
borrow  today,  intending  to  repay  with  interest  from  the 
earnings  of  tomorrow.  They  plan  today,  trusting  their 
dreams  to  come  true  tomorrow. 

When  the  world  at  large  lost  faith  for  a  while  in  to- 
morrow, it  fell  into  the  depression  with  a  dull  and  sicken- 
ing thud.  And  now  that  the  mood  of  great  expectations  be- 
( Continued  on  page  93) 
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AIR— HOT  AND  OTHERWISE 

Flying  Ahead 
Rendering  Useful  Service    •  Period  of  Adjustment 

Frank  A.  Tichenor 


PEOPLE,  as  a  whole,  in  the  United  States,  have  a 
limited  understanding  of  what  progress  is  being  made 
in  aviation.  Hearing  that  some  plants  have  been 
closed  they  are  surprised,  wondering  if,  after  all,  the  new 
means  of  transport  is  all  wrong.  As  a  matter  of  fact  some 
of  the  plants  which  have  closed  were  ones  which  never 
should  have  been  opened. 

Today  the  industry  is  stronger  than  ever.  It's  a  good 
moment  to  use  in  considering  some  of  the  reasons  why  this 
is  so  and  at  the  same  time  to  review  some  of  the  mistakes 
which  have  been  made. 

Overenthusiasm  swept  us  in  1927,  when  hundreds  of  new 
aviation  companies  sprang  up  overnight  and  a  few  of  the 
older  organizations,  through  mergers  and  expansion, 
reached  points  at  which  it  was  impossible  to  pay  dividends 
upon  their  much  too  numerous  shares.  Such  mergers  and 
expansions  brought  unnecessary  expenditures  in  the  con- 
struction and  enlargement  of  plants,  in  the  purchase  of  new 
machinery,  in  the  acquisition  of  high  salaried  executives, 
many  of  whom  were  unacquainted  with  the  industry  and 
because  of  lack  of  experience,  were  able  to  deliver  little 
real  service.  That  expansion  was  based  on  hope,  not  on  a 
study  of  the  market.  In  1927  several  companies  had  been 
making  profits — limited,  but  profits.  In  the  madness  of 
that  year  these  were  dissipated  in  creating  new  designs  un- 
suited  for  the  existing  market  and  designs  for  which  no 
market  was  to  be  had. 

These  are  hard  times  in  every  line  of  industry  and  it 
would  be  unreasonable  to  expect  that  the  new  and  not  very 
carefully  organized  aviation  industry  could  continue  undis- 
turbed upon  its  way  through  them  without  a  single  nose- 
dive, while  older  and  more  experienced  industries  have  been 
numerously  crashing. 

After  these  hard  times  come  to  an  end  aviation  will  be 
found  to  have  rendered  useful  service  to  the  whole  busi- 
ness situation.  Its  rapid  delivery  of  checks  to  people  in 
sore  need  of  money,  its  rapid  delivery  of  products  when  it 
has  been  necessary  to  buy  closely  and  keep  stock  and  costs 
down  in  order  to  survive,  have  been  advantageous  in  in- 
numerable instances. 

The  fact  that  business  has  discovered  this  will  react 
favorably  upon  aviation,  creating  healthy  conditions  among 
operators.  Reduction  of  air  passenger  rates,  which  seems 
to  have  begun,  will  sell  air  travel  to  almost  all  who  try  it 
once.  This,  in  turn,  will  create  new  and  better  aircraft 
which,  in  their  turn,  will  produce  favorable  results  upon 
other  new  customers  for  reasonably  priced,  safe  speed.  As 
efficiency  increases  through  experience,  economies  will  be 
instituted,  and  these,  playing  their  part  in  the  various 
beneficent  cycles,  will  help  toward  the  further  lowering  of 
operating  costs. 

Plant,  in  the  form  of  lighted  airways  and  airports,  al- 
ready has  been  extensively  established  and  will  have  a 
steadily  constructive  effect  on  business,  as  the  completion 


of  facilities  had  on  a  railway  business  in  its  day.  When 
political  influence  ceases  to  play  any  part  in  the  routing 
of  air  mail  contracts,  when  the  natural  tendency  of  ad- 
ministrative powers  to  give  to  those  which  are  most  in- 
sistent ceases  to  be  politically  stimulated — and  this  time  is 
now  not  far  away — things  will  better.  We  are  not  so  sure 
that  the  best  interests  of  the  air  mail  operators  always  have 
been  served  even  by  the  demands  which  they,  themselves, 
have  made.  New  knowledge  will  adjust  such  matters. 
Many  adjustments  will  come  through  experience. 

The  whole  system  undoubtedly  will  go  through  a  course 
of  change  and  evolution,  as  air  mail,  steadily  growing  be- 
cause of  the  continually  increasing  measure  of  its  benefits 
to  the  people,  gradually  achieves  almost  complete  pre- 
eminence among  the  arts  of  communication. 

When  the  depression  came  along  in  1929  most  of  the 
newer  organizations  closed  down,  after  shivering  briefly  in 
the  chill  of  exceedingly  unfavorable  financial  weather,  and. 
naturally,  the  activities  and  reorganizations  of  the  older  and 
more  solid  companies  were  curtailed. 

The  lessons  of  this  period  have  their  definite  value  and 
those  who  remain  at  the  head  of  today's  going  concerns, 
(having  been  able  to  adapt  themselves  to  the  new  condi- 
tions) are  men  proved  by  trial,  who  have  overcome  obsta- 
cles confronting  both  themselves  and  the  industry.  They 
will  overcome  other  obstacles  which  may  come  and  win 
from  difficulties  triumphs  for  the  industry,  for  these  men 
now  have  that  skill  which  comes  only  from  experience. 
Almost  any  novice  can  be  a  good  enough  fair  weather  pilot, 
but  it  takes  skill  to  be  a  worthy  pilot  in  adverse  weather. 
Because  of  the  dearth  of  trained  men  some  companies,  solid- 
ly intent  upon  worth  while  performance,  went  to  the  Army 
and  Navy  for  executives.  The  Services  are  not  always  the 
best  schools  for  executives,  as  a  government  employee  is  not 
frequently  confronted  with  problems  of  markets,  choice  of 
proper  personnel,  costs,  promotion  opportunities,  etc.,  found 
in  the  most  competitive  field  of  business  and  industrial 
enterprise. 

Despite  all  these  handicaps,  which,  great  as  they  have 
been  probably  are  not  greater  than  those  met  in  most  new 
industries,  American  aviation  has  sped  ahead  in  all  its  im- 
portant branches.  Airplanes  are  now  flying  over  150,000 
miles  daily  in  the  United  States,  covering  50,643  miles  of 
airways  of  which  16,000  are  lighted  for  night  flying.  In 
the  one  month  of  August  the  number  of  air  passengers  in- 
creased 9,000  over  the  preceding  month.  Air  mail  volume 
is  growing  steadily,  its  total  now  approximating  nine  mil- 
lion pounds  a  year  carried  by  over  600  planes  worth  about 
twelve  million  dollars.  Four  years  ago  128  planes  were  en- 
gaged in  air  mail  service,  their  value  being  less  than  one 
sixth  as  much.  The  increase  in  air  express,  which  is  com- 
paratively new,  amounted  to  72,208  pounds  in  July  and 
132,296  in  August.   Going  some! 

(Continued  on  page  96) 


NOVEMBER,  1931 


35 


EDITORIALS 


ECONOMY  PROGRAMS 

WHAT  does  the  President's  economy  program  mean 
to  the  aeronautical  industry? 
That  the  right  kind  of  an  economy  program  in 
national  defense  is  essential  to  the  financial  well-being  of 
the  nation  cannot  be  denied.  But  it  should  be  one  which 
cuts  out  unnecessary  expenditures — not  one  which  elim- 
inates from  our  national  defense  its  most  essential  factors. 

The  closing  of  a  lot  of  useless  Army  posts  would  save 
millions  of  the  taxpayers'  money  now  spent  for  no  worth 
while  purpose  whatsoever.  Most  of  these  posts  have  been 
for  generations  mere  political  contributions  preserved  only 
because  the  states  wherein  they  are  located  have  sufficient 
political  power  to  put  through  appropriations  year  after 
year.  One  half  the  sums  thus  wasted,  if  devoted  to  air- 
craft, would  make  the  nation  safe. 

We  could  also  eliminate  one-half  our  cavalry-  and  still 
have  too  much  for  practical  purposes.  It  now  produces  a 
first  class  polo  team  and  a  blue  ribbon  now  and  then  at 
the  horse  show ;  but  those  things  might  be  cut  in  half 
without  a  national  disaster.  Half  its  cost  devoted  to  air- 
craft would  go  far  toward-  giving  us  what  we  need. 

Here  is  the  sort  of  economy  that  the  President  might 
recommend  with  the  certainty  that  he  was  suggesting  some- 
thing worth  while.  If  one-fourth  of  its  proceeds  were 
spent  in  air  development  we  would  forthwith  become  first 
instead  of  fourth  among  the  air  powers  of  the  world.  And 
how  all  this  would  please  the  taxpayers ! 


THE  MATTER  OF  MAIL  RATES 

POSTMASTER  GENERAL  BROWN  will  ask  Con- 
gress for  an  increase  of  postage  rate.  This  very 
properly  will  be  sternly  combated  b}  many  affected 
interests,  that  interest  most  seriously  threatened  being  the 
education  of  millions  of  our  people. 

Anyone  who  stops  to  think  will  realize  that  our  mail 
facilities  are  our  greatest  educational  institutions.  Post- 
master General  Brown  could  increase  his  department's 
revenue  by  a  directly  opposite  process — through  reduction 
of  the  air  mail  rate  instead  of  the  increase  of  any  postal  rate. 
But  instead  of  this  Mr.  Brown  is  considering  its  actual  in- 
crease, a  procedure  which,  in  the  opinion  of  careful  think- 
ers, and  in  that  of  every  enlightened  student  in  the  industry 
itself,  would  be  literally  disastrous. 

No,  Mr.  Brown.  You  are  looking  at  the  situation  from 
the  wrong  point  of  view.  A  rise  in  the  American  postal 
rate  would  be  an  attack  upon  America's  development.  A 
rise  in  the  air  mail  rate  would  be  an  attack  upon,  not  a 
favor  to,  the  aeronautic  industry.  Decrease  the  rate  and 
carry  not  twice  but  many  times  as  much  air  mail,  thus  tre- 
mendously serving  the  American  public  by  giving  it  the 
fastest  possible  mail  service  at  the  lowest  possible  cost. 


SUPPORT  REPRESENTATIVE  WOOD 

REPRESENTATIVE  WILLIAM  R.  WOOD,  of 
Indiana,  one  of  the  ablest  men  in  the  House  of 
Representatives,  is  Chairman  of  the  Committee  on 
Appropriations  and  naturally  a  very  busy  man.  But  vali- 
antly he  is  fighting  as  champion  ot  our  national  military 
aviation  and  takes  great  pains  to  try  to  educate  the  public 
on  the  question. 

"The  next  war  will  be  in  the  air,"  says  he.  "We  must 
maintain  our  aviation  defense  in  top  notch  condition.  Bat- 
tleships will  take  little  or  no  part  in  the  next  conflict.  They 
are  obsolete." 

Yet  so-called  patriots  are  fighting  tooth  and  nail  in 
Washington  preparing  an  effort  to  force  a  vast  Naval 
spending  program  upon  Congress  during  the  next  session, 
and  the  number  of  supporters  of  Congressman  Wood,  while 
by  no  means  to  be  ignored,  is  much  smaller  than  it  should 
be. 

It  is  to  be  hoped  that  the  aviation  industry  will  back  up 
Congressman  Wood,  helping  him  to  educate  the  other  mem- 
bers of  his  committee  and  Congress  in  general  to  the  neces- 
sity which  plainly  exists  for  additional  appropriations  suf- 
ficient to  make  our  Army  and  Navy  Air  Forces  comparable 
with  those  of  other  first-class  powers. 


THE  "AKRON" 

A SENSATIONAL  article  appearing  in  one  of  New 
York  City's  leading  afternoon  newspapers  makes 
serious  charges  against  the  Bureau  of  Aeronautics 
in  the  acceptance  of  the  dirigible  Akron,  stating  that  it  does 
not  come  up  to  contract  specifications. 

Congressman  LaGuardia,  who  is  not  prone  to  lavish  praise 
on  Governmental  departments  and  who  in  the  course  of  his 
official  duties  has  criticized  the  Navy  Department  as  much 
as,  if  not  more  than  any  other  member  of  Congress,  proved 
in  a  public  address  that  these  statements  were  not  founded 
on  facts  and  were  made  without  a  thorough  investigation  of 
the  real  conditions. 

The  designing  and  building  of  an  airship  of  this  size  and 
type  in  the  present  stage  of  the  art  is  an  engineering  under- 
taking of  vast  magnitude  and  it  would  be  a  miracle  if  on 
completion  every  item  and  every  element  going  into  the 
airship's  construction  should  be  found  to  be  100  per  cent. 

Provisions  were  made  for  guarantees  of  general  air- 
worthiness, total  weight  and  speed ;  and  penalties  were 
provided  for  failing  to  meet  these  requirements. 

Provision  is  also  made  for  a  six  months'  guarantee  during 
which  any  defects  or  deficiencies  which  develop  are  to  be 
corrected  or  repaired  to  the  satisfaction  of  the  Bureau  of 
Aeronautics  at  the  expense  of  the  contractor. 

The  building  of  airships  is  still  in  its  infancy  and  prac- 
tically every  new  ship  is  an  experimental  job,  based  on  the 
successes  and  failures  of  the  past.  This  work  must  be  done 
in  order  to  know  what  value  these  ships  can  have  in  our 
national  defense  and  commercial  transport.  It  is  being 
carried  on  efficiently  by  Admiral  Moffett  and  the  Goodyear  - 
Zeppelin  Corporation.  They  should  have  the  full  coopera- 
tion of  everyone  interested  in  American  aeronautics.  It 
will  cost  less  to  determine  hghter-than-air  merits  and 
demerits  now  than  if  we  wait  until  we  have  another  war. 
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ARE  EUROPEAN  AIRLINES  BETTER 
THAN  THOSE  OF  THE  UNITED  STATES? 


AMERICANS    traveling  in 
Europe  still  cling  to  the  mis- 
taken idea  that  European  air 
transportation  is  superior  to  their  own. 
As  a  matter  of  fact,  with  the  possible 
exception  of  more  attention  to  passen- 
ger comfort  at  the  larger 
airports,  such  as  Croydon, 
Le  Bourget  and  Tempel- 
hof,  American  air  transpor- 
tation  is   years   ahead  of 
European  operation.  This 
statement  applies  to  speed, 
airway  equipment,  safety, 

air  mail  transportation,  passenger  comfort  in  flight,  equip- 
ment maintenance  and  line  supervision.  In  respect  to  cost 
of  air  travel  and  pilot  personnel  there  is  little  difference  be- 
tween American  and  European  systems. 

American  passenger  air  transport  exceeds  the  European 
air  schedules  by  at  least  fifteen  to  twenty  miles  per  hour. 
Adding  to  this  the  fact  that  refuelling  and  transportation  to 
and  from  airports  is  very  much  slower  in  Europe,  one  soon 
comes  to  the  conclusion  that  air  travel  in  Europe  is  a  very 
leisurely  affair.  The  fundamental  reasons  for  this  differ- 
ence are,  of  course,  the  differences  in  train  schedules,  the 
European  trains  operating  slower,  and  the  fact  that  the  dis- 
tances traveled  in  Europe  are,  generally  speaking,  not  so 
great.  In  both  Europe  and  America  air  transport  must 
show  an  advantage  over  train  times,  but  American  air  trans- 
port has  to  compete  with  faster  train  schedules,  which  fact 
has  resulted  in  faster  air  schedules.  The  American  view 
further  recognizes  the  fact  that  the  greater  the  speed  the 
greater  the  advantages  in  air  travel,  and  consequently,  as 
new  equipment  is  purchased  from  time  to  time,  insists  on 
greater  speed  requirements.  There  seems  to  be  no  tendency 
in  Europe  to  better  the  schedules,  and  one  hundred  miles 
per  hour  will  be  fast  for  some  time  to  come. 

The  equipment  of  airways  in  America  is  also  superior  to 
that  of  Europe.  America  now  has  a  system  that  covers  the 
entire  country,  whereas  in  Europe  there  is  practically 
nothing.   A  European  airway  is  merely  a  route  along  which 
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Mr.  Goldsborough  recently  returned  from  a  3,000-mile  air 
journey  in  northern  Europe,  making  a  study  of  European 
methods  in  air  transport.  Drawing  on  his  aviation  experi- 
ence, which  goes  back  to  1917  and  includes  the  presidency 
of  Northern  Air  Lines,  now  a  part  of  American  Airways,  he 
makes  in  this  article  detailed  comparison  of  many  signifi- 
cant phases  of  European  and  American  transport  systems. 
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planes  fly.   The  only  aids  to  navigation 
are  some  degree  of  weather  collection 
and  a  radio  direction  finding  system; 
there  are  no  emergency  fields  main- 
tained, and  few  beacon  lights.  The 
fact  that  these  aids  do  not  exist  has 
retarded  night  flying  so  that 
little  takes  place,  and  none 
with  passengers. 

European  operators  ap- 
parently are  inclined  to  load 
their  planes  with  the  maxi- 
mum load,  whereas  in  this 
country  a  nice  balance  has 
always  been  maintained  between  load  maneuverability  and 
safety,  and  the  loads  have  been  kept  low  enough  so  that 
both  plane  and  pilot  are  never  at  a  disadvantage.  In  Eu- 
rope, payload  seems  to  be  more  important  than  speed. 

Compared  to  the  American  air  mail  system  with  its 
twenty-four  hour  delivery  from  coast  to  coast  and  its  thou- 
sands of  pounds  of  mail  carried  daily  on  schedule,  Europe 
has  nothing.  A  small  sack  of  not  over  twenty-five  or  thirty 
pounds  was  the  largest  load  I  saw  on  any  of  the  main 
routes.  The  European  rates  are  higher  and  air  mail  is 
practically  unknown  to  the  general  public.  However,  more 
light  weight  express  is  carried  between  the  principal  cities, 
consisting  mainly  of  perishable  goods.  This  express  is  load- 
ed directly  in  the  passenger  cabin.  A  curtain  can  be  drawn 
to  divide  the  cabin  into  passenger  and  express  compart- 
ments. 

Passenger  comfort  has  always  been  'an  important  con- 
sideration in  this  country..  In  a  European  plane  the  pas- 
senger, once  he  has  paid  for  his  ticket  and  taken  his  seat, 
is  apparently  forgotten  by  the  operator  until  the  plane  ar- 
rives at  its  destination.   At  no  time  during  any  flight  I  made 
was  any  member  of  the  crew  in  the  passenger  cabin.  No 
meals  were  served  in  flight,  but  lunch  stops  were  made  en 
route,  and  the  airport  restaurants  are  universally  good. 
Strip  maps  of  some  flights  were  sold,  but  no  reading  matter 
was  available,  probably  on  account  of  language  difficulty. 
One  impressive  feature  of  European  air  transport  is  the 
size  and  in  particular,  the  con- 
veniences of  such  airports  as 
Croydon,  Hamburg,  Tempelhof, 
Le  Bourget — although  the  vol- 
ume of  operation  from  these  air- 
ports is  much  less  than  from  the 
leading  terminals  in  this  coun- 
try.   It  is  possibly  this  attention 
to  passenger  comfort  at  air  sta- 
tions which  influences  the  Ameri- 
can traveling  in  Europe  in  favor 
of  European  air  transport. 

With  regard  to  pilots,  mainte- 
nance and  line  supervision,  the 
methods  of  Europe  and  America 
offer  interesting  comparisons.  So 
far  as  day  flying  is  concerned. 
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which  is  the  only  kind  observed  in  Europe,  the  European 
pilots  seem  to  'be  equal  in  technique  to  the  American.  Pos- 
sibly they  rely  to  a  greater  extent  on  their  motors  than  do 
the  Americans.  The  average  age  of  the  passenger  pilots 
seems  to  be  between  thirty-two  and  thirty-five  years. 

It  is  difficult  to  generalize  on  European  maintenance  of 
aircraft  and  motors  on  account  of  the  great  divergence  be- 
tween the  various  lines.  On  certain  lines  the  maintenance 
is  considered  by  even  the  layman  to  be  very  poor.  The 
reputation  of  these  companies  for  careless  maintenance  is 
widespread ;  in  America  such  an  airline  would  find  it  very 
difficult  to  secure  passengers.  The  shop  methods  are  about 
the  same  as  in  America.  The  period  between  motor  over- 
hauls is  shorter  than  obtains  here.  At  the  present  time  a 
certain  American  motor  is  regarded  as  the  last  word  in 
reliability  and  one  company  manager  told  me'  his  company 
had  recently  standardized  on  that  type.  Replacement  of 
equipment  is  much  less  frequent  than  in  America.  I  rode 
in  transport  ships  on  certain  lines  that  had  been  in  use  since 
1925. 

There  are  two  kinds  of  line  supervision.  One  is  govern- 
ment regulation.  Government  regulation  usually  consists 
of  an  outlining  of  standard  practice  which  experience  has 
shown  necessary.  Its  primary  object  is  to  insure  safety  in 
flight.  In  addition  to  the  government  regulation,  most 
air  transport  companies  have  their  own  rules  and  regula- 
tions, in  many  cases  more  stringent  than  the  government's, 
depending  largely  on  the  company's  feeling  of  responsibility 
to  the  public.  In  America  we  are  fortunate  in  having  only 
one  set  of  government  regulations,  intelligently  enforced. 

We  are  also  fortunate  in  that  the  entire  industry  speaks 
the  same  language,  and  thinks  along  the  same  lines.  In 
Europe,  each  country  (and  a  four-hour  flight  may  mean 
landings  in  three  or  four  countries)  has  its  own  set  of  regu- 
lations, resulting  in  much  confusion.  While  it  is  difficult 
on  a  short  visit  to  form  an  opinion  of  the  individual  control 
of  the  various  lines,  I  did  see  considerable  evidence  of 
looseness  in  operation  and  I  think  it  safe  to  say  that  the 
lines  are  not  supervised  in  Europe  with  the  close  attention 
to  detail  that  has  become  so  evident  in  the  United  States 
during  the  past  two  years. 

The  American  method  of  radio  communication  between 
planes  and  ground  is  superior  to  the  European  system,  but 

:  because  of  the  difference  in  operation  it  is  difficult  to  make 
definite  comparisons.  In  Europe  all  communications  from 
ground  to  aircraft  are  conducted  from  stations  owned  by 
the  government  in  whose  territory  the  station  is  located. 
The  communications  are  all  con- 

!  ducted  on  long  wave  lengths  and 
only  two  channels  for  all  of  Eu- 

i  rope  are  used.  This  results  in 
jamming,  at  times  when  the  radio 
is  most  needed.    Except  in  Ger- 

i  many,  radiophone  is  used  exclu- 

:  sively.     Trailing  antennae,  un- 

1  shielded  motors  and  unbonded 
ships  are  standard  practice.  Radio 

i  direction  finding  has  been  devel- 

!  oped  to  a  satisfactory  degree. 
To  insure  equal  service  to  all 
nationalities,  all  radio  communi- 

:  cation  between  ground  stations 
and  airplanes  is  conducted  under 

international  regulations  to  which  Hornet-powered  Pilgrim  used 


the  various  interested  governments  have  subscribed.  The 
equipment  does  not  compare  in  refinement  and  adaptation 
to  aircraft  with  the  apparatus  now  in  use  in  the  United 
States.  In  this  country,  in  addition  to  the  Government's 
radio  aids  to  navigation,  which  have  been  developed  to  a' 
much  higher  degree  than  in  Europe,  the  transport  com- 
panies have  installed  along  all  their  routes  their  own  high 
frequency  (short  wave)  radiophone  systems,  which  have 
been  in  operation  for  the  past  year.  With  this  system  the 
pilots  are  never  out  of  contact  with  ground  personnel,  es- 
pecially trained  and  responsible  in  a  large  measure  for  the 
safety  of  the  craft  with  which  they  are  in  contact.  Air 
transport  in  Europe  has  nothing  like  this  and  it  is  doubt- 
ful if  it  ever  will  because  of  government  restrictions  on 
privately  operated  ground  stations.  The  only  interest  the 
Europeans  have  displayed  in  high  frequency  for  aircraft 
has  been  in  connection  with  long  distance  flight  to  colonial 
possessions  in  which  the  planes  communicate  with  the  bases 
of  operation  over  great  distances,  using  much  higher  fre- 
quencies than  used  in  the  United  States. 

Navigation  instruments  are  practically  the  same  in  Eu- 
ropean and  American  transport  ships,  but  the  arrangement 
of  the  instrument  board  in  the  American  plane  is  usually 
better. 

Operation  of  airports  offers  interesting  comparisons. 
Croyden,  the  principal  air  transport  terminal  for  London, 
is  used  by  the  French,  British,  Belgian,  German  and  Dutch 
lines.  It  is  only  thirty-five  minutes  by  bus  from  Piccadilly. 
There  is  no  centralized  passenger  pick-up  in  downtown 
London,  each  company  operating  its  own  service,  some  us- 
ing hotels  as  a  starting  point,  others  using  their  own  offices. 
There  is  a  central  building  at  the  airport  used  as  a  waiting 
room  and  for  traffic  offices.  The  waiting  room  takes  the 
form  of  a  lobby  and  grouped  around  the  lobby  are  booths 
with  counters.  Each  line  has  its  own  booth  with  traffic 
representatives  attending.  Back  of  the  counter  are  private 
offices  for  the  traffic  representatives.  Executive  offices  are 
on  either  the  second  or  third  floor.  In  the  center  of  the 
lobby  or  waiting  room  is  a  pedestal  with  clock  faces,  show- 
ing the  arrival  and  departing  times  of  the  various  lines.  A 
simple  board  showing  this  information  would  be  much 
easier  to  understand.  On  one  side  of  the  lobby  is  a  map 
of  the  territory  covered  by  the  lines  radiating  from  London, 
with  provision  made  to  show  weather  conditions  prevailing 
over  the  territory.  The  system  used  is  complicated  and 
conveys  little  information  to  the  passenger  even  if  he  has 
time  to  study  it.    I  question  the     (Continued  on  page  88) 
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THE  only  counterpart  of  Ben  Hur  in 
aviation  is  Victor  E.  Bertrandias,  as- 
sistant general  sales  manager  of  the 
General  Aviation  Manufacturing  Corpora- 
tion. You  know  who  Ben  Hur  was,  don't 
you  ?  He  was  a  Jewish  lad  whose  real  name 
was  Bennie  Hurstein,  but  he  shortened  it 
down  to  Ben  Hur  when  he  went  to  work  for 
Ringling  Brothers  and  Barnum  and  Bailey's 
Combined  World's  Greatest  Shows,  driving 
the  four  horses  in  the  chariot  race.  He  always 
drove  the  white  horses  and  came  in  first. 
When  I  was  a  boy  I  used  to  wonder  which 
were  going  to  win,  the  white  horses  or  the 
black  horses.  But  now  I  know  the  white 
have  to  win,  because  white  horses  are  more 
popular  with  the  crowd.  Even  chariot  races 
are  fixed. 

Victor  Bertrandias  drives  a  whole  chariot 
race  of  his  own,  only  instead  of  having  his 
horses  hitched  up  in  line  he  has  one  pair  in 
front  and  the  other  pair  behind.    And  in- 
stead of  hauling  a 
little    cart,  with 
Victor  standing  up 
in  it  waving  a 
whip,    these  four 
Hornets  drag  along 
an  affair  not  quite 
as  big  as  the  main 
tent  but  somewhat 
larger   than  the 
side  show.  It's 
called   the  Fokker 
Victor  Bertrandias      F-32     because  if 
you   get   32  paid 
passengers  each  trip  you  might  break  even, 
but  if  one  misses  the  boat  you  run  at  a  loss. 
It  was  built  in  what  used  to  be  called  by 
our  financial  men  "The  New  Era  of  Busi- 
ness" because  never  before  had  so  many 
brand  new  suckers  entered  the  stock  market 
where  they  were  promptly  erased. 

Victor  Bertrandias,  who  now  drives  this 
aerial  chariot  race  I've  mentioned,  started 
off  with  the  late  Art  Smith  in  1915  at  the 
Panama  Pacific  International  Exposition  at 
San  Francisco.  He  toured  the  United  States 
and  Japan  with  Art,  as  mechanic  and  race 
driver — for  in  those  good  old  days  the  big 
show  with  an  airplane  was  to  race  it  around 
a  dirt  track  immediately  above  an  automobile. 
First  the  automobile  would  forge  ahead, 
then  the  airplane  would  catch  up  to  it,  almost 
pass  it,  drop  back,  catch  up,  drop  back,  and 
remain  sort  of  under  dog  until  the  last  lap, 
when  it  would  edge  past  the  speeding  auto- 
mobile and  come  in  ahead  on  the  home 
stretch.  The  crowd  used  to  go  wild.  Some- 
times when  the  engine  wouldn't  start,  they'd 
go  even  wilder,  and  try  to  tear  up  the  air- 
plane under  the  belief  that  it  was  all  a  fake 
and  couldn't  fly. 

Well,  after  two  years  of  this  sort  of  thing, 
war  came  as  a  real  vacation  for  Victor,  the 


hard  working  race  driver,  mechanic,  pilot, 
and  handy  man,  who  had  soloed  at  San 
Mateo,  California,  in  May,  1915,  which 
makes  him  an  Early  Bird.  He  became  an 
engine  instructor  at  the  Hispano  Suiza  fac- 
tory at  Bois  Colombun,  France,  and  later 
was  assigned  to  the  94th  Pursuit  Squadron 
and  departed  for  the  front.  This  was  the 
famous  "Hat  in  the  Ring"  Squadron  com- 
manded in  turn  by  Major  John  Huffer, 
Major  Raoul  Lufbery,  Captain  Eddie  Rick- 
enbacker  and  Major  Reed  Chambers.  With 
this  squadron  Bertrandias  established  a  rec- 
ord for  himself,  was  commissioned  in  France, 
and  returned  to  the  States  in  1919. 

The  low  point  of  his  career  was  reached 
when  he  got  back,  for  the  army  sent  him  to 
Hoboken,  New  Jersey,  a  place  situated  op- 
posite New  York  as  a  contrast.  So  that's 
what  he  got  for  fighting  for  his  country — • 
a  berth  in  Hoboken !  There  he  was  appointed 
director  of  ambulance  service  under  Gen- 
eral Shanks,  Commanding  General  of  the 
Port  of  Embarkation,  and  superintended  the 
evacuation  of  75,000  sick  and  wounded. 
Whether  they  got  sick  in  France  or  got 
sick  looking  at  Hoboken,  I  don't  know. 
Anyhow,  Victor  was  in  charge  of  the  am- 
bulance service  that  moved  them  on  to  hap- 
pier burgs. 

In  October,  1919,  he  was  commissioned 
First  Lieutenant  in  the  Regular  Army,  posted 
to  the  Air  Corps,  and  sent  to  the  Army  of 
Occupation  at  Coblenz,  Germany,  a  beauti- 
ful little  city  on  the  Rhine.  I  was  at  Cologne, 
a  few  miles  down  the  river,  at  the  same  time. 
I  don't  know  what  Bert  was  doing  in  Cob- 
lenz, but  in  Cologne  I  was  drinking  wine. 
Of  course,  I  was  occupying  the  territory, 
as  a  soldier  should,  but  mainly  I  was  drink- 
ing wine.  So  was  all  the  rest  of  the  army, 
except  the  part  that  was  drinking  beer.  So 
far  as  I  can  recall,  if  the  Germans  had  de- 
cided to  throw  out  the  various  Armies  of 
Occupation,  all  that  we  bold  occupiers  could 
have  done  about  it  would  have  been  to  sing 
"Sweet  Adeline."  That  was  some  army, 
lads.  I  wish  I  was  back  in  it,  occupying 
Cologne  any  time  after  six  p.  m. 

In  1920  Bertrandias  returned  to  the  land 
of  partial  drought,  and  was  stationed  as 
Engineering  Officer  at  Carlstrom  Field,  next 
Kelly  and  then  Langley  Field,   where  on 


Nov.  7,  1924,  he  made  a  world's  seaplane 
record  for  1,000  kilometers,  which  was  not 
broken  for  two  years.  Then  he  was  assigned 
to  the  Engineering  Division  at  McCook 
Field  and  was  made  Chief  of  Inspection 
Division,  until  the  formation  of  the  Materiel 
Division,  Wright  Field,  when  he  was 
made  Chief  of  Inspection.  During  the 
Sesqui-Centennial  at  Philadelphia  he  was 
given  leave  to  operate  the  Philadelphia  Air 
Service  for  the  Mitten  management  of  the 
Philadelphia  Rapid  Transit  Company,  op- 
erating trimotor  Fokkers  between  Phila- 
delphia, Washington,  and  Norfolk. 

Upon  the  termination  of  his  leave,  Bert- 
randias was  assigned  as  Western  District 
Air  Corps  manager,  in  charge  of  aircraft 
production  at  the  Douglas  and  Boeing  plants 
on  the  West  Coast.  In  September,  1928,  he 
went  to  Europe  to  inspect  aircraft  factories 
in  England  and  France.  A  year  later  he 
resigned  from  the  Air  Corps  and  joined  his 
old  war-time  friend,  Captain  Eddie  Ricken- 
backer,  with  the  former  Fokker  Aircraft 
Corporation  of  America,  now  the  General 
Aviation  Manufacturing  Corp'n.  His  chief 
duty  is  to  act  as  assistant  general  sales  mana- 
ger, but  on  the  side  he  acts  occasionally  as 
a  herder  of  stray  newspaper  men,  magazine 
writers,  photographers,  and  other  lowly 
growths  who  infest  such  affairs  as  Air 
Corps  maneuvers  and  air  races.  I  shall 
not  soon  forget  the  very  delightful  flights 
I  had  with  Bert  and  William  De  Wald  at 
last  summer's  air  maneuvers  in  the  F-32. 
That's  a  vacation  I'd  be  glad  to  take  each 
summer. 


rHE    gentleman    who    resembles  a 
director  waiting  to  receive  his  twenty- 
dollar  gold  piece  for  attending  a  di- 
;tors'  meeting,  actually  is  a  director.  You 
can  tell  by  his 
■HMMMMMM      watcn  chain.  All 
directors,  except 
movie  directors, 
have  watch  chains 
and  large 
watches.  Watch 
chains  have  prac- 
tically ceased  drap- 
ing themselves  be- 
fore the  stomachs 
of  us  ordinary  mor- 
tals, but  directors 
cling  to  them  and 
an  expectant  look, 
as  though  they  were  waiting  for  the  general 
manager  to  rush  in  with  the  yearly  report — 1 
and  what  a  report  he's  been  rushing  in  with" 
during  the  past  two  years !  This  expectant 
director  is  James  B.  Taylor.  Jr.,  hoping 
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for  the  best  but  expecting  the  worst. 

Not  only  is  Taylor  a  director,  but  also 
president  of  Air  Associates,  Inc.  And  to  in- 
dicate the  progress  of  aviation,  I'll  just  men- 
tion that  the  engraved  stationery  on  which 
he  writes  to  me  has  535  Fifth  Avenue,  New 
York,  crossed  out  in  red  printing  ink,  and 
Garden  City  substituted.  Air  Associates  is 
back  to  the  fields  with  the  rest  of  them. 
Well,  you're  not  alone,  Mr.  Taylor — I  used 
to  live  on  Riverside  Drive,  myself,  and  now 
I'm  at  Malaria-by-the-Sea,  Long  Island.  I 
guess  we  people  were  too  near  the  big  bank- 
ers and  brokers  when  we  were  in  town. 
We're  safer  out  in  the  country. 

Taylor  is  an  old  navy  man,  joining  the 
Naval  Air  Service  in  1917,  fresh  from 
Princeton,  where  he  had  imbibed  at  the 
fount  of  knowledge  presided  over  by  the 
sainted  Woodrow.  The  serious  expression 
Mr.  Taylor  wears  even  to  this  day  may  be 
attributed  to  staring,  during  his  impression- 
able youth,  at  the  solemn  Woodrow  during 
that  worthy's  pedagogical  days.  He  trained 
at  Bay  Shore,  then  went  to  Washington 
where  he  was  attached  to  the  Plans  Division 
of  the  Bureau  of  Navigation,  doing  experi- 
mental work  chiefly  with  relation  to  ship- 
board and  deck  landing  machines.  Here  he 
spent  the  war  very  comfortably,  directing 
affairs.  Even  at  that  early  stage  of  his  ca- 
reer, you  will  notice,  he  had  become  smart 
enough  to  direct  others  instead  of  doing  it 
himself.  It  isn't  generally  remarked,  but 
that  really  is  the  essential  to  success  in  any 
line:  Make  others  do  it,  direct  them,  tell 
them  how — but  never  do  anything  yourself 
or  you  lose  caste. 

After  the  war  this  confirmed  director  went 
into  the  metal  stamping  business,  and  was 
at  once  made  president  of  Upressit  Products 
Corporation.  That's  a  good  name  for  a 
suit-pressing  establishment,  by  the  way.  He 
kept  up  his  naval  activities,  is  still  in  the 
Naval  Reserve,  ready  to  direct  things  again 
in  the  next  war,  and  has  always  kept  up 
flying.  He's  a  confirmed  joiner  and  belongs 
to  a  vast  number  of  things  that  I'd  write 
down  here  only  in  the  first  place  I'm  too 
tired,  and  in  the  second  place  who  cares, 
anyhow?  It  was  in  1926  that  he  and  Haven 
B.  Page  talked  over  the  forming  of  a  sales 
company,  and  in  1927  organized  Air  Associ- 
ates, Inc.,  of  which  Mr.  Taylor  became 
president  in  August.  1928. 


IT  IS  very  seldom  that  I  get  a  chance 
to  take  a  crack  at  one  of  the  late  enemy 
in  these  columns,  but  here's  Ernst  Voss 
whom  I  surrounded  and  captured  with  the 
assistance  of  Marian  Trace,  secretary  of  the 
Ernst  Voss  School  of  Aviation  in  San  Bruno, 
California,  and  herself  a  pilot. 

Take  a  good  look  at  Ernst  as  he  appeared 
in  the  trappings  of  a  German  war  pilot, 
complete  with  medal,  in  the  year  1916,  and 
youH  wonder  how  any  of  the  Allies 
ever  had  the  heart  to  go  up  and  try  to 


shoot  holes  in  that 
innocent  youth.  I'm 
glad  now  that  we 
failed  to  hit  him ; 
and  doubtless  since 
he  has  met  the  lads 
over  here  who  may 
have  taken  pot 
shots  at  him  Over 
There,  he  has  won- 
dered what  sense 
Ernst  Voss  there  was  to  any  of 

the  business.  The  psychopathic  old  cripple 
who  ruled  Ernst's  country  by  Divine 
Right  is  now  a  wood-chopper,  and  the 
equally  lunatic  slogan  that  we  shouted  as 
we  dashed  into  the  fray  has  long  since  passed 
away,  even  as  a  vaudeville  joke.  I  suppose 
Ernst,  like  myself,  often  wonders  what  it 
was  all  about,  and  why  any  of  us  were 
simple  enough  to  take  any  stock  in  the 
Sacred  Causes  we  were  battling  for.  How- 
ever, at  twenty  one  is  easily  stirred  when 
the  war  trumpet  toots ;  the  patrioteers  work 
shoulder  to  shoulder  with  the  profiteers  and 
we  mental  infants  think  it's  all  very  splendid. 

Ernst  arrived  on  this  earth  without  a 
uniform,  wailing  feebly  as  infants  do.  If  he 
could  have  looked  ahead,  he  might  have 
wailed  all  the  harder.  But  not  being  born 
with  foresight,  he  merely  wailed  after  the 
normal  manner  of  infants,  grew  and  kept  on 
growing,  went  to  school  and  learned  as  little 
as  most  of  us  do,  and  thus  was  fully  equipped 
to  become  an  officer  when  his  country  called. 

This  sad  event  of  being  born  happened  in 
Mecklinburg-Schwerin,  Germany,  on  De- 
cember 12,  1895.  I  say  sad  event  because 
he  was  the  twelfth  Voss  to  appear  in 
Mecklinburg-Schwerin,  and  therefore  faced 
a  childhood  devoted  largely  to  growing  into 
things  that  other  young  Vosses  had  grown 
out  of.  That  uniform  was  probably  the  first 
suit  that  hadn't  been  handed  down  to  young 
Voss  from  the  next  Voss  in  line.  The  war 
to  him  doubtless  commemorates  his  first  en- 
trance into  the  new  suit  phase  of  existence. 
No  wonder  he  looks  as  though  he  had  just 
found  life  to  be  earnest  and  worth  while. 

He  was  still  eighteen  when  the  war 
started,  so  he  enlisted  with  great  enthusiasm 
in  the  infantry.  To  get  him  started  gently, 
the  army  sent  him  to  the  Russian  front, 
where  he  found  the  greatest  danger  to  be 
starvation.  Not  only  he,  but  his  whole  com- 
pany displayed  early  indications  that  they 
would  become  pilots,  for  they  got  lost  and 
were  cut  off  from  the  rest  of  the  boys, 
including  the  commissary  department.  Voss 
wandered  around  somewhere  behind  the 
Russian  lines,  living  off  the  frozen  country 
which  supplied  him  only  with  frozen  car- 
rots, mangel  wurzels,  and  other  refrigerated 
delicacies.  During  these  wanderings  his  in- 
terior arrangements  became  so  deranged  that 
by  the  time  he  finally  got  through  the  Rus- 
sian lines  and  back  to  the  German  army- 
guided  solely  by  the  odor  of  limburger  and 
beer  on  the  evening  breeze — he  was  ready 
for  the  hospital.  Here  he  lay  for  three 
months  pondering  on  the  glories  of  warfare 
and  its  effect  on  the  digestive  tract. 

However,  being  naturally  a  bright  boy, 
those  three  months  of  heavy  thought  brought 


him  to  the  conclusion  that  the  worst  pos- 
sible way  of  going  through  a  war  was  to 
walk,  so  when  he  was  discharged  from  hos- 
pital he  enlisted  in  the  German  Flying  Corps. 

In  August,  1915,  Voss  entered  the  D.  F. 
W.  School  at  Leipzig,  completing  his  train- 
ing, received  his  commission  and  that  new 
suit  and  started  off  for  Flanders.  There  he 
flew  Albatrosses  and  D.  F.  W.'s,  mostly  over 
the  Somme  area,  and  collected  this  medal, 
which  Marian  Trace  says  now  is  reposing 
in  a  cigar  box  full  of  paper  clips,  thumb- 
tacks, and  other  oddments.  She  describes  it 
as  being  too  large  for  a  lapel  pin,  and  too 
small  to  serve  vegatables  on.  I  have  two 
somewhat  like  it  that  were  tossed  to  me 
while  I  was  in  the  war,  and  one  that  Edsel 
Ford  gave  me  for  surviving  the  speeches 
and  roast  chicken  encountered  on  the  first 
Ford  Tour.  I  don't  know  what  to  do  with 
mine,  either. 

You  know,  it  is  only  a  question  of  time 
when  education, — universal  and  liberal  edu- 
cation— will  do  away  with  armies,  and 
navies  too,  along  with  fighting  air  forces. 
Mankind  eventually,  though  not  in  our  day, 
will  become  too  wise  to  fight,  too  sensible 
to  indulge  in  a  conflict  from  which  no  one 
but  the  profiteer  emerges  victor.  However, 
as  I  say,  that  is  a  long  distance  off,  so  in 
the  meantime  perhaps  it  is  just  as  well  that 
simple  souls  like  Ernst  and  myself  should 
in  our  younger  and  more  vigorous  years 
don  standardized  clothing  and  go  forth  glee- 
fully to  smite  some  other  guileless  soul, 
likewise  standardized,  though  in  a  different 
political  mould.  You  needn't  pity  us  old- 
timers  of  the  last  war,  nor  the  generation 
that  will  fight  the  next  one.  Soldiers,  by  and 
large,  are  cheerful  souls.  If  they  survive, 
they  arrive  at  the  conclusion  that  the  war 
was  a  lot  of  fun — most  of  it. 

By  1917  Voss  had  learned  enough  to  leave 
the  front  and  become  chief  pilot  of  an  ad- 
vanced observation  school.  As  a  side  line 
he  used  to  test  new  planes  and  flew  about 
all  the  different  types  there  were.  He  never 
returned  to  the  front  and,  like  myself  after 
my  tour  of  duty  over  the  lines,  spent  the 
rest  of  the  war  preparing  the  younger  and 
greener  lads  for  the  fray. 

After  the  war,  Ernst  Voss  flew  on  a 
Dutch  airline  for  two  years,  but  in  1923, 
hearing  of  the  fortunes  being  made  in 
America,  he  left  the  land  of  good  beer  and 
emigrated  to  America.  His  early  activities 
are  unknown  to  me.  Whether  he  started  fly- 
ing then  or  joined  a  German  band,  I  don't 
know.  But  during  the  Lindbergh  upheaval 
he  got  his  transport  license,  spent  a  short 
time  with  Vance  Breese,  became  chief  pilot 
of  Deaton  Air  Service,  and  so  by  a  gradual 
progression  was  operating  his  own  school 
by  September,  1929,  and  like  Johnny  Walker, 
is  still  going  strong.  The  next  war  will  find 
us  on  the  same  side — of  the  street.  We'll  be 
waving  little  flags  and  cheering  lustily  as 
the  young  lads  march  off  to  indulge  in  the 
same  sort  of  foolishness  we  took  so  seriously 
fifteen  years  ago. 
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OUR  READERS  AIR  THEIR  VIEWS 


Dominic  Bianco  bewails  the  sad  lot  of 
the  inventor  in  this  country  and  diagnoses 
the  infirmities  of  the  Government's  en- 
gineers as  "mathematical  brain  fever." 

It  is  about  time  the  Government  took 
proper  precautions  in  instructing  its  differ- 
ent departments  in  receiving  mail  from 
inventors  and  designers  and  to  answer  such 
mail  in  a  courteous,  efficient  manner,  in 
order  to  safeguard  the  invention  for  the 
inventor  and  the  Government. 

All  or  most  of  the  inventions  from  Amer- 
ican citizens  who  have  no  money  to  per- 
fect their  inventions  are  practically  refused 
recognition  by  the  United  States  Govern- 
ment. Is  it  afraid  to  spend  a  little  money 
for  research?  Or  is  the  N.A.C.A.  waiting 
to  use  some  of  its  mathematical  brains  to 
get  an  idea  of  its  own? 

Other  governments  have  backed  poor  men 
in  their  inventions  and  have  made  tremen- 
dous successes  of  them.  I  believe  the  big 
engineers  in  this  country  do  not  wish  to 
have  their  footing  uprooted.  They  want 
to  stay  unmolested  to  show  the  public  that 
they  are  the  only  ones  that  have  thinking 
power  to  accomplish  the  wonders  of  aviation. 
That's  too  bad.  They  are  troubled  with 
a  mathematical  brain  fever.  They  know 
too  much.  They  cannot  think  of  anything 
but  aerodynamics  and  mathematics. 

An  American  man  was  the  first  to  invent 
the  airplane  but  he  was  backed  by  England. 
Why?  Was  it  because  he  had  no  money 
or  was  it  because  the  engineers  of  this 
government  thought  that  they  should  be 
the  only  ones  to  put  forth  an  idea?  I  am 
not  talking  about  the  United  States  Govern- 
ment as  a  whole  body  but  about  the  men 
who  think  they  can  conduct  a  government's 
particular  department  by  not  thinking  of 
the  man  who  has  no  aerodynamics  or  mathe- 
matical wing  sections  installed  in  his  brain. 

Some  of  the  men  who  conduct  the  national 
air  defense  think  that  in  case  of  war  they 
can  build  thousands  of  airplanes  overnight. 
Little  do  they  think  that  the  airplanes  of 
many  other  governments  are  at  present  far 
superior  to  our  planes.  Little  do  they 
think  that  in  their  overnight  scheme  our 
country  can  be  demolished.  The  foreign 
powers  are  not  throwing  kisses  at  us  across 
the  pond. 

The  Government  engineers  are  not  giv- 
ing this  country  adequate  air  protection. 
Mathematical  wing  sections  are  shooting 
across  their  brains.  We  all  know  what 
wing  curves  are.  Why  think  of  them  all 
your  life? 

Leave  your  wings  alone ! 


Charles  A.  Zweng,  chairman  of  the 
Illinois  Airport  Legislative  Committee, 
jogs  a  provocative  elbow  into  the  ribs  of 
the  aviation  industry,  "asleep  at  the 
switch": 

I  have  been  wondering1  why  the  avia- 
tion industry  has  been  asleep  at  the 


switch.  AERO  DIGEST  for  September 
shows  101  airplanes  grounded  in  the 
state  of  Oklahoma  by  state  air  police.  At 
this  writing  the  air  police  of  Illinois, 
under  the  act  passed  by  our  last  legisla- 
ture, are  busy  showing  their  authority  by 
grounding  airplanes  not  bearing  a  Federal 
license.  A  conservative  estimate  for  Illi- 
nois would  be  200  airplanes.  Allowing 
a  valution  of  $1,000  per  plane,  the  total 
would  be  three  hundred  thousand  dollars 
worth  of  airplanes  in  dead  storage.  Air- 
port owners  claim  unlicensed  planes  are 
doing  the  most  flying  and  are  most  profit- 
able to  the  airport,  as  the  local  owner 
flying  for  pleasure  spends  more  money. 

Mr.  Hotchkiss  in  his  work  on  aviation 
law  points  out  the  deplorable  situation 
that  can  be  caused  by  each  state's  pass- 
ing aviation  laws.  I  concede  that  it 
should  be  within  the  province  of  the  Fed- 
eral inspectors  to  ground  airplanes,  but 
it  seems  to  me  that  some  of  these  legis- 
lators who  want  to  fly  with  one  foot  on 
the  ground  are  jealous  of  those  who  get 
up  with  both  feet ;  at  any  event  they  have 
a  mania  for  making  new  laws  that  are 
anything  but  constructive. 

In  any  event,  almost  any  airport  in 
Illinois  at  this  time  is  holding  its  share 
of  grounded  airplanes,  and  is  like  a 
graveyard.  TJie  general  public  in  each 
community  is  given  the  false  impression 
that  the  grounded  ships  have  been  de- 
clared unsafe  by  the  Department  of  Com- 
merce. Prospective  purchasers  of  air- 
planes shake  their  heads  wisely  and  con- 
clude that  buying  an  airplane  is  a  poor 
investment. 

The  Department  of  Commerce  should 
get  these  planes  into  the  air  and  should 
do  it  quickly.  As  it  stands  now  aviation 
is  being  severely  damaged. 


J.  Don  Alexander,  president  of  the 
Alexander  Aircraft  Company,  Colorado 
Springs,  Colorado,  outlines  methods  of 
making  profits  on  local  barnstorming: 

Few  pilots  have  realized  the  barnstorm- 
ing and  local  sky-hopping  profits  to  be 
made  with  a  light  plane.  Even  at  this 
late  date  a  majority  of  the  population 
has  never  been  off  the  ground.  Adver- 
tise dollar  airplane  rides,  and  watch  the 
crowds  gather  around  Sunday  afternoon. 
For  a  dollar,  the  operator  merely  swings 
a  passenger  around  the  field;  it  is  suffi- 
cient for  most  passengers. 

When  dollar  rides  fall  off  in  volume, 
try  something  special.  Here  is  a  plan 
which  brought  the  Wyoming  Air  Lines 
$600  on  the  first  Sunday  it  was  tried. 
Of  course,  this  sum  was  netted  with  more 
than  one  plane.  The  plan  can  be  carried 
out  on  a  smaller  scale  with  a  single  light 
ship. 

The  operator  induces  a  number  of  mer- 
chants to  advertise  a  special  Friday  and 


Saturday  sale.  With  each  purchase  of  a 
dollar's  worth  of  goods,  the  customer  re- 
ceives an  airplane  flight  coupon.  Taken 
to  the  airport  on  Sunday,  the  coupon,  plus 
98  cents,  entitles  the  bearer  to  a  five- 
minute  flight.  Glad  to  get  more  mer- 
chants advertising,  the  local  newspapers 
contribute  ample  publicity.  The  customer 
appeal  of  this  plan  is  due  to  the  old 
premium  principle  well-known  to  every 
successful  merchant  as  well  as  every  side- 
show barker.  "Something  for  nothing," 
or  something  for  less  than  the  usual  price, 
seems  irresistible  to  many  people.  Handed 
a  discount  coupon  at  the  store,  most  peo- 
ple naturally  desire  to  take  advantage  of 
the  opportunity  for  an  inexpensive  air- 
plane ride.  The  merchant  sells  more 
goods,  the  flier  sells  more  rides  and  the 
newspaper  sells  more  advertising.  Every- 
body's happy,  including  the  customer. 

Selling  aviation  to  the  public  in  any 
form  is  specialty  selling  and  as  such  re- 
quires constant  mental  alertness  and  the 
highest  possible  degree  of  sales  effort. 


Woodie  Kane  mentions  a  thing  or  two 
that  Don  Rose  neglected  to  say  about  the 
English  "hairplanes  and  hairlines": 

Mr.  Don  Rose,  let  me  congratulate  you 
on  your  excellent  article  on  aviation  in 
England.  May  I  present  a  few  observa- 
tions, some  of  which  may  be  mildly  at 
variance  with  your  own  ?  I  have  spent  a 
little  time  in  the  Merry  Isle  at  different 
periods  before  and  since  the  war,  and 
have  found  that  as  to  weather  they  are 
slightly  better  off  on  the  average  than 
they    were    during    Mr.    Rose's  visit. 

A  point  that  has  always  come  forcibly 
home  to  me  was  that,  in  spite  of  holding 
the  world's  speed  record,  the  English 
transport  ships  are  slow,  clumsy  old  bi- 
planes that  look  sick  beside  those  of  Hol- 
land and  France,  let  alone  those  of  the 
United  States.  For  a  person  accustomed 
to  seeing  the  clean-lined  Fords  and  Fok- 
kers  of  our  own  country,  the  triple — or 
is  it  quadruple — bayed  biplane  transports 
of  Old  England  are  indeed  an  eyesore. 
Every  time  I  see  them  they  have  added 
a  longer  cabin  and  another  bay.  If  they 
get  any  bigger  they  can  lay  them  with 
one  wing  tip  on  Dover  and  another  on 
Calais,  and  use  them  for  railroad  bridges. 
But  as  airplanes  they  are  obsolete,  as  the 
personnel  of  Croydon  will  readily  admit 
as  soon  as  they  find  they  are  talking  to 
an  American.  "You  'ave  us  beat  with 
your  hair  lines  over  there,  badly  beat" 
is  the  usual  comment. 

The  "airports"  of  rural  England  are 
just  what  Mr.  Rose  says.  They  are 
pocket  handkerchief  fields.  Hence  the 
very  early  development  of  the  Handley- 
Page  wing  slot  over  there.  A  necessity 
perhaps  in  England,  but  a  darn  nuisance 
over  here. 


RHODE  ISLAND  STATE  AIRPORT 


CONSIDERED  a  major  addition  to 
the  airport  facilities  in  the  New 
England  area  is  the  Rhode  Island 
State  Airport,  a  411-acre  field  at  Hills- 
grove,  R.  I.,  which  was  opened  to  the 
general  public  in  July  and  formally  dedi- 
cated in  September.  After  an  exhausive 
study  of  available  land  throughout  Rhode 
Island,  the  site  was  selected  for  the  State 
Airport  as  the  best  combination  of  suit- 
ability of  terrain,  convenience  of  location 
and  the  favorable  nature  of  the  prevailing 
weather  conditions. 

The  field  comprises  a  developed  area  of 
158  acres,  graded  and  turfed,  with  the 
entire  surface  cleared  of  all  obstructions. 
Through  the  cooperation  of  the  town  of 
Warwick  there  has  been  established  a 
height-limit  zone  bordering  the  airport, 
which  prevents  the  erection  of  any  struc- 
ture more  than  twenty-five  feet  high 
within  a  distance  of  1,000  feet  of  the 
limits  of  the  field.  Electric  power  and 
light,  telegraph  and  telephone  lines  are 
installed  below  the  ground. 

The  flying  field  is  an  all-direction  field. 
The  runways  vary  in  length  from  2,500 
feet  to  4,200  feet.  It  will  be  possible  to 
extend  all  runways  up  to  4,500  feet  and 
to  5,600  feet  in  the  direction  of  the  pre- 
vailing wind.  Athough  the  field  drainage 
is  natural,  an  appropriation  of  $8,000  is 
available  for  artificial  drainage  should 
future  conditions  require  it.  The  entire 
area  of  the  field  is  bounded  by  wire  fenc- 
ing with  all  fence  posts  set  in  concrete 
foundations.  The  fence  is  approximately 
18,500  feet  in  length.  Completed  plan* 
of  the  field  include  an  administration 
building,  a  glider  hangar  and  two  air- 
plane hangars.   When  the  field  was  dedi- 


cated, two  commercial  companies  were 
operating  at  the  airport. 

The  Rhode  Island  State  Airport  is  con- 
veniently situated  for  ground  communica- 
tion and  miay  be  easily  reached  by  rail- 
road, bus,  taxi  or  automobile.  The  air- 
port is  bordered  by  the  Post  Road,  West 
Shore  Road  and  the  new  four-lane  Occu- 
passtuxet  Road,  making  it  accessible  from 
all  points  in  Rhode  Island.  The  Provi- 
dence Post  Office  is  approximately  six 
miles  distant  over  the  highway  and  five 
miles  by  air. 

The  airport  is  supervised  by  the  Rhode 
Island  Airport  Commission,  created  by 
an  Act  of  the  1929  session  of  the  Rhode 


Island  General  Assembly.  The  proceeds 
of  a  bond  issue,  voted  by  referendum  at 
the  1928  general  election  were  made 
available  to  the  commission  in  the 
amount  to  $300,000.  To  this  sum,  the 
1931  session  of  the  general  assembly  ap- 
propriated an  additional  fund  of  $68,500. 

The  Commission,  appointed  by  the 
Governor,  by  and  with  the  consent  of  the 
Senate,  and  which  took  office  in  1929,  is 
as  follows :  Harry  T.  Bodwell,  chairman ; 
William  D.  Strachan,  Percy  W.  Hatha- 
way, W.  Gordon  Reed,  Thomas  J.  H. 
Peirce,  secretary. 

All  rules  and  regulations  of  the  United 
States  Department  of  Commerce  and  the 
General  Laws  of  the  State  of  Rhode 
Island  pertaining  to  aircraft,  aircraft  op- 
eration, pilots  and  their  qualifications,  are 
in  effect  at  the  field. 


Some  of  the  principals  at  the  R.  I.  State  Airport  dedication  (left  to  right) :  Col.  J.  H. 
Peirce,  Secretary  of  the  State  Airport  Commission;  Senator  Harry  T.  Bodwell,  Chairman 
of  the  Commission;  Harold  Gatty;  Frederick  S.  Peck,  State  Finance  Commissioner; 
Wiley  Post;  Frank  A.  Tichenor,  publisher  of  "Aero  Digest";  William  C.  Pelkey, 
Chairman  of  the  Republican  State  Central  Committee,  and  Col.  Art  Goebel 


42 


Aero 


Digest 


CURRENT  AIRPORT  AND  AIRWAY  FACTS 


American  Airways  Builds  $150,000  Hangar 
at  Chicago  Municipal  Airport 

TP  HE  Universal  division  of  American 
■■■  Airways,  Inc.,  has  awarded  the  con- 
tract for  the  construction  of  a  hangar  on 
the  Chicago  Municipal  Airport  to  The 
Austin  Company,  airport  engineers  and 
builders  of  Cleveland.  The  hangar,  of 
which  the  architect's  sketch  is  shown 
above,  is  of  steel  construction  with  brick 
sidewalls,  and  will  be  120  feet  wide  and 
200  feet  long.  It  will  have  a  clearance  of 
twenty-two  feet  under  the  trusses. 

The  project  represents  an  investment 
of  $150,000  and  will  require  225  tons  of 
structural  steel.  The  hangar  will  replace 
one  recently  destroyed  by  fire  on  the 
Chicago  airport. 

September  Is  Peak  Month  of  History  for 
Many  Transport  Companies 

D  ECORD  traffic  was  reported  on  a 
number  of  airlines  during  the  month 
of  September.  Braniff  Airways,  Inc., 
carried  an  increase  of  sixteen  per  cent 
over  the  previous  month,  making  Sep- 
tember the  highest  month  since  the  com- 
pany started  operation. 

The  Colonial  Division  of  American 
Airways  also  had  a  record  month,  carry- 
ing 2,385  passengers.  Century  Air  Lines 
reported  a  total  of  7,512  passengers  on 
its  Middle  West  division,  bringing  the 
company's  total  to  40,213  passengers 
since  March  23,  1931. 

Revenue  passengers  carried  by  United 
Air  Lines  on  its  transcontinental,  middle 
west,  intermountain  and  western  lines 
during  the  last  two  months  were  approxi- 
mately thirty-three  per  cent  more  than 
during  two  previous  months. 

Illinois  Stoker  Co.  Develops  New  Unit 
for  Heating  of  Hangars 

**p  HE  Illinois  Stoker  Company  of  Al- 
A  ton,  Illinois,  has  just  announced  a 
new  type  of  hangar  heating  unit  which 
is  a  combination  of  a  small  chain  grate 
stoker  and  a  hot  air  forced  draft  heating 
unit.  The  company's  50-250  horsepower 
small  chain  grate  stoker  is  used  in  this 
shop  heating  unit  in  connection  with  a 
newly  developed  hot  air  unit  through 
which  air  is  blown  by  a  standard  type 


blower  of  5,000  cubic  feet  per  minute 
volume. 

The  simplicity  and  effective  heating 
range  of  this  unit  make  it  desirable  for 
heating  of  hangars  and  other  large  open 
structures.  Since  the  entire  heating  in- 
stallation is  combined  into  one  unit,  a 
considerable  saving  in  overall  space  re- 
quirements is  made.  Dimensions  are  5 
feet  wide  by  16  feet  long  by  8  feet  high. 
With  this  shop  heating  unit  no  piping  or 
other  installation  work  is  necessary  other 
than  providing  a  foundation  for  the  unit, 
a  stack  connection  and  outlet  connections 
to  warm  air  ducts,  if  distribution  requires 
a  division  of  the  outlet  stream  of  hot  air 
into  two  or  more  ducts. 

New    Air    Commerce    Bulletins  Give 
Information  on  Air  Transport 

HP  HE  revised  Air  Commerce  Regula- 
tions  governing  scheduled  operation 
of  interstate  passenger  air  transport  ser- 
vices are  published  by  the  Aeronautics 
Branch  of  the  Department  of  Commerce 
in  the  September  15  issue  of  the  Air 
Commerce  Bulletin.  This  bulletin  also 
contains  statistics  on  air  transport  during 
the  first  six  months  of  1931.  and  other 
valuable  information  on  airlines. 

Other  recent  bulletins  are :  Regulations 
Governing  Establishment  and  Certifica- 
tion of  Aeronautical  Lights,  Aeronautics 
Bulletin  No.  9,  September  1 ;  Airport 
Rating  Regulations,  Aeronautics  Bulletin 
No.  16,  September  1 ;  Investigation  of 
Aircraft  Structural  Failures  for  the  Pe- 
riod July  1  to  December  31,  1930,  semi- 
monthly bulletin  of  October  1  ;  and  Sec- 
ond Report  of  Liaison  Committee  on 
Aeronautic  Radio  Research,  semi-monthly 
bulletin,  October  15. 

August  Traffic  of  Airlines  Shows  Decided 
Increase  Over  July 

CCHEDULED  air  lines  operating  in 
^  the  United  States  carried  nearly  9,000 
more  passengers  in  August  than  in  July, 
it  has  been  announced  by  the  Aeronautics 
Branch  of  the  Department  of  Commerce. 

Also,  during  August,  the  miles  flown  by 
scheduled  air  lines  increased  almost  a 
half  million  and  express  increased  about 
60,000  pounds  over  July.  These  gains 
were  shown  by  thirty-three  of  the  forty- 


two  companies  operating  in  July,  and 
thirty-four  of  the  forty-two  ^companies 
operating  in  August  in  United  States. 

Passengers  carried  by  the  thirty-four 
reporting  lines  in  August  were  56,517,  as 
compared  with  47,756  carried  by  the 
thirty-three  lines  reporting  for  July.  Re- 
ports from  the  same  companies  showed 
that  express  carried  in  August  was  133,- 
296  pounds  as  against  72,208  pounds  in 
July,  and  miles  flown  were  4,041,143  in 
August  as  against  3,559,147  in  July. 

Curtiss    Condors    Improve    Service  on 
Eastern  Air  Transport  System 

MEW  Curtiss  Condors  airliners  went 
^  into  service  on  both  the  New  York- 
Jacksonville  and  the  New  York-Atlanta 
routes  of  the  Eastern  Air  Transport  sys- 
tem on  October  1. 

Service  to  Atlanta  had  been  previously 
announced,  and  the  Jacksonville  service 
resulted  from  a  subsequent  survey.  As 
on  the  Atlanta  run,  Condors  fly  three 
times  weekly  and  Curtiss  Kingbirds  alter- 
nate to  give  the  present  daily  service. 

In  announcing  the  inauguration  of  the 
New  York-Atlanta  schedules  with  the 
Condors,  AERO  DIGEST  incorrectly  re- 
ported the  ceiling  of  the  ship  flying  on 
one  engine  to  be  3,500  feet.  Although 
3,500  feet  is  the  normal  ceiling  with  a 
fixed  pitch  propeller,  through  the  use  of 
the  recently  perfected  Curtiss  controllable 
pitch  propeller  the  ceiling  on  one  engine 
can  be  raised  to  more  than  5,000  feet.  A 
typographical  error  in  the  same  item 
placed  the  payload  at  2,800  pounds 
whereas  the  Condor  carries  a  payload  of 
3,800  pounds. 

Average  Trip  of  Air  Travelers  Increases 
During  Last  Eighteen  Months 

TP  HE  average  distance  flown  by  the 
600,000  passengers  who  have  trav- 
eled on  American  airlines  since  Jan- 
uary, 1930,  has  been  increasing,  accord- 
ing to  the  Aeronautics  Branch  of  the 
Department  of  Commerce.  During  the 
last  eighteen  months  the  average  figure 
has  been  approximately  250  miles. 

United  Air  Lines  has  announced  that 
the  average  distance  flown  on  its  coast-to- 
coast  service  is  now  650  miles,  a  marked 
increase  over  a  year  ago  and  two  and 
one-half  times  the  average  distance  flown 
by  passengers  on  all  domestic  lines. 


NOVEMBE 


193  1 


43 


THE  PZL  6 
SINGLE-SEATER 
FIGHTER 


Flown  by  Captain  B.  Orlinsky 
at  the  Cleveland  Air  Races 


CONSIDERABLE  interest  was  at- 
tracted at  the  1931  Cleveland  Nat- 
ional Air  Races  by  the  P.  Z..  L. 
VI  fighting  plane  flown  by  Captain  B. 
Orlinski  of  Poland,  a  member  of  the  in- 
ternational aerobatics  team  which  par- 
ticipated in  the  daily  exhibition  events. 
This  type  of  plane,  one  of  the  most  re- 
cent to  be  adopted  as  a  standard  fighter 
by  the  Polish  Air  Service,  is  of  unusual 
design  with  a  number  of  features  differ- 
ing from  the  general  construction  of  the 
more  conventional  monoplanes.  A  de- 
velopment of  the  Panstwowe  Zaklady 
Lotnicze  of  Warsaw,  Poland,  the  P.  Z. 
L.  VI  is  a  strut-braced,  single-seater 
monoplane  fighter  powered  with  a  single 
Bristol  Jupiter  engine. 

One  of  the  more  unique  characteristics 
of  this  ship  is  the  manner  in  which  the 
wings  are  attached  to  the  fuselage.  The 
wing  level  is  above  the  top  of  the  fuse- 
lage, the  wing  roots  being  swept  down  to 
the  fuselage  into  which  they  are  faired. 
A  major  purpose  of  this  arrangement  is 
increased  visibility  for  the  pilot,  which 
is  further  facilitated  by  a  cut  out  in  the 
trailing  edge  of  the  wing.  Another  pur- 
pose in  sweeping  the  wing  roots  down, 
thus  increasing  the  angle  at  which  the 
wing  meets  the  fuselage,  is  to  reduce 
parasitic  resistance. 
The  framework  of  the  wing  and  tail 
surfaces  is  constructed  entirely  of  metal, 
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covered  with  corrugated  duralumin.  The 
fuselage,  however,  is  covered  with  smooth 
duralumin  over  a  metal  framework  with 
an  elliptical  section. 

An  interesting  feature  of  this  Polish 
fighter  is  the  construction  of  the  landing 
gear.  Each  wheel  is  mounted  on  a  stub 
axle  which  is  attached  to  the  apex  of  a 
steel  tube  Vee.  The  legs  of  the  Vee  are 
hinged  to  the  bottom  of  the  fuselage. 
Each  Vee  is  braced  inwards  by  a  wire 
extending  from  the  apex  to  a  shock  ab- 
sorber housed  inside  the  fuselage.  When 
a  landing  is  made,  there  is  a  tendency 
for  the  wheels  to  spread  outward  and 
upward.  However,  this  spreading  is  re- 
sisted by  the  wire  bracing  which  exerts 
a  pull  on  the  shock  absorber,  compresses 
it  and  provides  the  springing. 

Specifications 

Wing  span  33  feet  10  inches 

Length  overall  23  feet  5  inches 

Height  overall  9  feet  1  inch 

Wing  area  186  square  feet 

Landing  gear  tread  7  feet  9  inches 

Weight  empty  1,943  pounds 

Useful  load   1,016  pounds 

Weight  of  fuel  550  pounds 

High  speed  181  miles  per  hour 

Climb  to  26,200  feet  33  minutes 

Ceiling   29,500  feet 


Scale  drawings  of  the  PZL  6  Polish  military  airplane 


DISTRIBUTION  OF 
LOADS  ON  WINGS 

TP  H  E  investigation  discussed  i  n 
1  N.  A.  C.  A.  Report  364,  by  Rich- 
ard V.  Rhode,  was  conducted  at  Langley 
Field,  Va.,  at  the  request  of  the  Army 
Air  Corps.  It  was  made  for  the  purpose 
of  determining  the  magnitude  and  distri- 
bution of  aerodynamic  loads  over  the 
wings  and  tail  surfaces  of  a  pursuit-type 
airplane  in  maneuvers  likely  to  impose 
critical  loads  on  the  various  sub-assem- 
blies of  the  airplane  structure.  The  phen- 
omenon of  center  of  pressure  movement 
and  normal  force  coefficient  variation  in 
accelerated  flight  was  studied;  and  the 
normal  accelerations  at  the  center  of 
gravity,  wing  tip,  and  tail  surfaces  were 
measured  to  determine  the  nature  of  the 
inertia  forces  acting  simultaneously  with 
the  critical  aerodynamic  loads. 

The  results  obtained  throw  light  on  a 
number  of  important  questions  involving 
structural  design.  Some  of  the  more  in- 
teresting results  are  discussed  in  detail. 


LINING  STEEL  TUBING 

A  NEW  method  of  lining  steel  tubing 
with  a  variety  of  metals  or  alloys 
has  been  announced  by  the  Detroit  Seam- 
less Steel  Tube  Company  which  has 
secured  patent  rights  to  the  process.  In 
the  application  of  this  process  to  in- 
dustrial uses,  the  inner  lining  metal  is 
combined  with  the  outer  steel  shell  and 
bonded  by  fusion  so  inseparably  that 
there  is  no  evidence  of  separation  and  no 
manual  means  of  destroying  the  union, 
according  to  officials  of  the  company. 
Turnings  made  from  the  end  of  a  tube 
so  lined  will  curl  off  the  tool  so  in- 
tegrally united  that  the  spiral  which  is 
formed  shows  both  textures  of  the 
bonded  metals  as  one  continuous  strip 
without  fracture  at  any  point  between 
the  two. 

According  to  C.  H.  Hobbs,  president 
of  the  Detroit  Seamless  company,  the 
industrial  possibilities  of  the  process  in- 
clude the  quantity  production  of  steel- 
backed  bearings.  Any  specified  thickness 
of  the  bearing  metal  can  be  accurately 
controlled. 


GERMAN 
TRANSPORT 
AIRPLANES 

(Part  V) 
Edwin  P.  A.  Heinze 

JUST  as  Professor  Dr.  Hugo  Jun- 
kers is  associated  with  the  success- 
ful development  of  landplanes,  so 
is  Dr.  Claudius  Dornier  noted  as  a  de- 
signer and  builder  of  flying  boats.  The 
success  of  both  pioneers  in  their  special 
spheres  of  activity  is  equally  as  impor- 
tant in  the  history  of  aeronautics.  Be- 
fore the  war,  Dr.  Dornier,  at  that  time 
plain  Herr  Dornier  (he  received  his  doc- 
tor degree  later  in  recognition  of  his 
work),  was  statical  engineer  in  a  fac- 
tory producing  balloon  hangars.  Here  it 
was  that  Count  von  Zeppelin  discovered 
him  when  ordering  a  new  hangar  for  his 
dirigible.  Dornier  had  conceived  the  idea 
of  mounting  dirigible  hangars  on  wheels 
and  rails  to  turn  their  openings  in  the 
direction  of  the  wind.  This  was  a  very 
important  invention  because  numerous 
dirigibles  had  been  damaged  or  even  de- 
stroyed by  being  thrown  against  the  gate 
posts  of  the  hangars  by  a  side  wind. 
About  1912  the  Count  took  Dornier  into 
his  services  as  statical  engineer.  Soon, 
however,  Count  von  Zeppelin  equipped 
an  experimental  workshop  for  Dornier, 
the  famous  department  "Do,"  which  let- 
ters now  precede  the  type  designations  of 
all  Dornier  aircraft.  At  the  beginning  of 
the  war  Count  Zeppelin  recognized  that 
the  country  needed  airplanes  even  more 
than  airships,  especially  because  the  for- 
mer can  be  built  more  quickly  than  dir- 
igibles. Dornier's  great  chance  came. 
An  airplane  factory  was  opened  at  Lin- 
dau,  Lake  Constance,  and  soon  the  first 
machines  were  supplied  to  the  German 
Government.  After  the  war,  when  the 
building  of  large  airplanes  was  prohib- 
ited in  Germany,  a  company  was  found- 
ed with  German  capital  in  Italy,  and 
there  the  famous  "Wal,"  one  of  the  most 
successful  flying  boats  of  all  times,  was 
developed.  In  order  to  receive  Italian 
orders,  a  part  of  the  shares  of  the  com- 
pany was  relinquished  to  Italians.  Re- 
cently the  F.  I.  A.  T.  combine  acquired 
the  majority.  The  Italian  company  ex- 
clusively builds  the  Wal.  In  the  mean- 
time the  embargo  on  the  construction  of 
large  airplanes  in  Germany  was  lifted, 
and  the  production  of  the  larger  ver- 
sion of  the  Wal,  the  Superwal,  was 
begun  in  Germany.  Some  of  these 
larger  flying  boats  were  also  sup- 
plied to  Italy,  while,  on  the  other  hand, 
Germany  imported  from  Italy  some 
Wals,  of  which  more  than  200  are  now 
doing  service  in  all  parts  of  the  world. 


In  1926  a  company  was  founded  in  Ja- 
pan, followed  a  year  later  by  another  in 
Holland,  and  in  1929  the  General  Motors 
Corporation  and  Dr.  Dornier  established 
the  American  company. 

The  German  parent  company  has  a 
capital  of  only  50,000  marks  ($11,900), 
two-thirds  of  which  is  owned  by  the 
Zeppel'n  Airship  Company.  The  remain- 
ing third  is  shared  equally  by  a  syndi- 
cate comprising  the  Zeppelin  company, 
the  Hamburg-American  Steamship  Com- 
pany and  the  Luft  Hansa. 

Special  Features  of  Dornier  Aircraft 

The  Dornier  Company,  for  the  most 
part,  builds  flying  boats  for  passenger 
and  freight  transport,  in  addition  to  two 
models  of  landplanes  for  the  same  pur- 
pose. Characteristic  features  of  all  Dor- 
nier flying  boats  are  the  practically  rec- 
tangular main  wings  of  uniform  section 
and  chord  above  the  hull  with  the  en- 
gine nacelles  lying  on  top  and  the  wing 
stubs  on  the  sides  of  the  hull,  which  in 
the  water  increase  buoyancy  and  enable 
special  wing  supporting  floats  to  be  dis- 
pensed with.  The  tandem  arrangement 
of  two  engines  in  a  common  nacelle,  one 
operating  a  tractor  and  the  other  a 
pusher  screw,  is  characteristic  of  Dor- 
nier flying  boats.  In  the  construction  of 
these  ships,  which  are  built  entirely  of 
duralumin  reinforced  or  replaced  in  spe- 
cially stressed  parts  by  steel  pressings 
and  castings,  soldered  and  welded  joints 
are  entirely  avoided.  Rivets  of  special 
duralumin  or  steel  are  employed  and  at 
the  joints  caulking  material  of  a  very 
tough  nature,  retaining  its  qualities  for 
many  years  of  constant  service,  is  gen- 
erally used.  Parts,  which  have  to  be  re- 
moved occasionally  for  inspection  are 
secured  by  bolts  or  screws.  An  impor- 
tant point,  which  Dornier  has  made  into 
an  axiom,  is  to  secure  easy  accessibility 
of  all  rivets.  Sheet  metal  is  employed 
as  skin.  At  the  joints  the  abutting  edges 
are  turned  up,  caulking  material  is  ap- 
plied and  a  U-shaped  piece  of  metal  is 
pushed  over,  through  which  the  rivets 
are  then  driven,  securing  the  two  U- 
flanges  of  the  superimposed  strip  and  the 
upturned  sheet  edges.  The  skin  of  the 
hulls  is  held  by  a  number  of  transverse 
frames  and  bulkheads,  the  panels  between 
these  being  stiffened  by  riveting  on  the 
inside  a  framework  of  formers  dividing 
the  large  panels  between  the  beam  frames 
into  numerous  small  rectangular  sections 
reinforced  occasionally  outside  by  hori- 
zontal formers.  In  the  older  designs,  the 
old  Wal,  Superwal  and  Delphin  (to  be 
described  later),  the  hull  has  a  rather 
blunt  bow  which  in  a  choppy  sea  is  not 
as  advantageous  as  a  sharp  bow.  The 
latter  form  has,  for  this  reason,  been 
adopted  in  the  later  designs.  All  Dornier 
flying  boats  have  a  single  step  about 
midships,  into  which  the  keel  gradually 
merges.  Transversely,  the  step  is  divided 
into  two  side  and  one  middle  sections 
which  is  of  deeper  draught  than  the  side 
sections.  Behind  the  step  the  middle  sec- 
tion continues  as  a  flat  V-keel  terminat- 
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ing  in  a  rounded  stern  with  an  oblique 
sternpost,  to  which  a  small  water  rudder 
is  attached,  while  the  side  sections  like- 
wise continue  at  a  shallow  V-angle  and 
rise  gradually  out  of  the  water  towards 
the  tail.  The  tops  of  the  hulls  are  gen- 
erally straight  throughout.  The  deep 
center  keel  section  behind  the  step  has 
no  effect  on  starting  qualities  as  the 
boats  rise  out  of  the  water  practically 
on  a  horizontal  keel.  However,  when 
coming  down  this  section  assures  very 
soft  watering  as  it  gradually  immerses 
and  uniformly  increases  the  displace- 
ment. 

The  wing  stubs  are  built  integral  with 
the  hull  structure  and,  as  is  the  latter, 
are  .divided  into  a  number  of  water-tight 
compartments. 

The  main  wing  in  all  models  is  built 
in  three  sections,  the  central  one  gener- 
ally having  about  one-third  the  span  of 
the  entire  wing.  This  roughly  is  also 
the  dimension  of  the  stub  wings.  The 
middle  section  of  the  main  wing  is  gen- 
erally supported  by  a  number  of  faired 
steel  struts  some  distance  above  the  hull 
deck.  In  the  latest  large  models  this- 
space  is  used  as  a  conning  bridge.  In 
all  models  the  wings  have  no  lateral 
dihedral  angle.  The  engines  are  acces- 
sible in  flight  in  all  models  by  means  of 
a  ladder  leading  up  into  the  nacelles 
from  a  manhole  in  the  hull  deck  and  in 
the  wing.  In  the  Do.X  and  the  Do.S 
the  nacelles  are  individually  supported 
on  struts  above  the  wing. 

In  all  but  the  latest  models  the  wings 
of  the  Dornier  flying  boats  have  girder 
type  spars  of  steel  two  or  three  in  num- 
ber with  auxiliary  spars  of  light  metal 
in  between.  The  spars  each  have  two 
longerons  one  above  the  other,  consist- 
ing of  two  drawn  U-sections,  one  with 
a  larger  diameter  than  the  other.  The 
smaller  longeron  is  pressed  into  the 
larger  with  the  flanges  up,  thus  forming 
a  tubular  body,  over  which  the  flanges 
of  the  outside  section,  to  which  the  web 
profiles  are  secured,  hang  down.  The 
web  pieces  are  of  open  section  and  are 
so  arranged  as  to  form  a  triangular  truss 
work.  The  ribs  are  of  duralumin,  a  box 
type  being  used  at  many  points.  They 
are  generally  constructed  open  at  the 
bottom  to  permit  them  being  slipped 
over  the  spars  after  which  the  lower 
flange  strip  is  drawn  over  and  riveted 
into  place.  Diagonal  bracing  of  struts 
or  wire  or  both  is  provided.  In  some 
models  the  nose  parts  of  the  wing  and 
the  .trailing  edges  are  separately  attached 
and  are  demountable  units.  In  the  older 
planes  the  wing  is  partially  or  entirely 
covered  with  duralumin,  while  in  the 
later  models  sewn-on  fabric  is  preferred ; 
however,  duralumin  sheet  is  retained  un- 
der and  around  the  engine  nacelles.  On 
these  parts  formers  lying  in  the  wind 
direction  are  riveted  on  to  admit  of  the 
wing  being  trodden  on  by  mechanics. 
The  attached  side  sections  of  the  main 
wing  are  secured  to  the  center  section  in 
the  usual  manner  and  are  additionally 
supported  by  faired  steel  struts  some- 
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Do.  X  with  Curtiss  Conqueror  engines 


Dornier  Superwal  with  four  engir 


times  together  with  auxiliary  wire  brac- 
ing leading  from  the  center  of  their  lower 
surfaces  to  the  end  of  the  wing  stubs.  In 
the  wings  the  easy  accessibility  of  all 
rivets  is  retained ;  combined  with  the  sim- 
plicity of  the  design,  this  feature  makes 
it  possible  to  repair  the  wings  with  or- 
dinary tool  equipment  practically  at  any 
point.  In  the  mishap  of  the  Do.X  at 
Lisbon,  where  one  wing  was  partially 
destroyed  by  fire,  it  was  possible  to  make 
thorough  repairs  on  the  spot. 

In  regard  to  the  engine  arrangement 
there  is  one  advantage  of  particular  in- 
terest to  be  emphasized.  Because  the  en- 
gines are  installed  above  the  center  of 
gravity,  operators  can  install  practically 
any  type  of  engine  they  prefer,  as  long 
as  it  has  a  suitable  output,  and  change 
over  any  time  from  one  make  of  engine 
to  another.  It  is  necessary  only  to  alter 
or  replace  the  nacelles  to  accommodate 
the  new  engines.  The  plane  itself  re- 
quires no  alteration. 

Do.X 

The  Dornier  giant  flying  boat,  the 
Do.X  has  not  only  been  described  at 
length  in  Aero  Digest,  but  has  been  in 
the  limelight  of  public  interest  so  much 
that  its  features  are  generally  well  enough 
known  so  that  we  need  not  give  more 
than  a  concise  description  for  the  sake 
of  completeness. 

From  the  Superwal  with  its  twenty 
passengers  and  crew  of  four  to  the  Do.X 
with  its  160  passengers  and  ten-man 
crew,  was  a  very  daring  step  for  the 
Dornier  company.  But,  as  may  be  sup- 
posed, a  great  amount  of  experimental 
and  research  work  was  accomplished  be- 
fore the  commencement  of  construction. 

The  design,  which  dates  back  to  1924, 
was  variously  modified  and  then  a  wood- 
en full-scale  model  of  the  Do.X  was  built 
to  obtain  a  better  conception  of  the  dimen- 


sions and  the  possible  weights  and  stress- 
es. This  wooden  model  was  followed  by 
a  metal  model.  Full  scale  spars  were  built 
and  tested  on  specially  devised  apparatus. 
For  the  first  time  Dornier  engineers  dis- 
carded steel  as  a  building  material  for 
spars  and  adopted  duralumin.  The  Do.X 
was  built  in  570  working  days  and  from 
the  first  rolling  manoeuvres  on  Lake 
Constance,  during  which  it  accidentally 
took  to  the  air  and  flew,  it  was  quite  a 
surprising  success.  Few  alterations  of 
secondary  importance  were  necessary  to 
bring  the  ship  to  its  present  degree  of 
development. 

The  Do.X  has  a  length  of  131.4  feet, 
a  height  of  33.6  feet  and  a  span  of  157.5 
feet  with  a  supporting  area  of  5,232 
square  feet.  The  constructional  details 
are  similar  to  those  of  the  other  Dornier 
flying  boats.  The  wing  is  not,  however, 
supported  some  distance  above  the  hull 
but  rests  on  top  of  it,  or  rather,  the  mid- 
dle section  of  the  wing  is  built  integral 
with  the  top  of  the  hull.  For  this  reason 
the  engine  nacelles,  each  with  two  en- 
gines, were  mounted  on  struts  above  the 
wing  to  make  room  for  the  propellers. 
Six  nacelles  with  twelve  Curtiss  Con- 
queror engines  of  625-horsepower  maxi- 
mum output  each  have  been  distributed 
over  a  distance  of  approximately  65  feet 
along  the  wing  so  that  their  weight  is 
decentralized,  enabling  the  spars  to  be 
built  relatively  lighter  than  if  the  whole 
engine  power  had  been  concentrated  in 
or  over  the  hull — supposing  that  to  have 
been  possible. 

At  first  the  Do.X  had  air-cooled  radial 
Jupiter  engines  built  under  license  by 
the  Siemens  &  Halske  Company  of  Ber- 
lin. At  that  time  the  nacelles  were  con- 
nected by  a  narrow  airfoil  extending 
right  and  left  beyond  them  to  obtain  ad- 
ditional lift.  But  this  apparently  did  not 
prove  practical,  for  when  the  Jupiter  en- 


gines were  replaced  by  the  present  en- 
gines, this  airfoil  was  discarded,  its  place 
being  taken  by  simple  faired  struts  hori- 
zontally joining  the  nacelles.  The  Jupiter 
engines  were  removed  because  they  did 
not  supply  the  power  required  in  constant 
service. 

The  Do.X  is  owned  by  the  German 
Ministry  of  Transport,  and  its  ultimate 
use  apparently  has  not  yet  been  decided. 
It  was  not  designed  for  trans-Atlantic 
traffic  but  rather  for  long-distance  coastal 
service.  Dr.  Dornier  had  in  mind  service 
along  the  American  Atlantic  Coast  with 
its  many  big  capitals,  industrial  and  com- 
mercial centers,  which  promised  a  suffi- 
ciently large  paying  load  at  all  times. 

The  hull  of  the  Do.X  has  three  decks. 
The  keel  deck  is  used  solely  for  fuel  and 
oil  storage.  Above  it  is  the  main  or  pas- 
senger deck  with  cabins,  dining  rooms, 
lounges,  a  bar,  kitchen,  etc.  Above  this 
and  partially  integral  with  the  wing 
structure  is  the  operation  deck  with 
pilots'  cabin,  chart  room,  rooms  for  the 
engineers  and  the  wireless  operators. 
The  engines  are  accessible  during  flight 
through  trap  doors  leading  from  a  pas- 
sageway in  the  wing  out  onto  the  wing 
top  beneath  each  nacelle,  into  which  the 
mechanic  can  climb  up  a  ladder.  The 
wing  is  not  what  is  known  as  a  high- 
lift  type,  but  owing  to  its  great  dimen- 
sions there  is  enough  headroom  in  the 
thickest  part  of  the  wing  for  a  man  to 
walk  almost  upright  without  difficulty 
from  one  end  to  another. 

The  Do.X  weighs  fully  equipped,  but 
without  crew  and  fuel,  29.5  tons  and  is 
capable  of  taking  a  normal  load  of  15.7 
tons  or  a  maximum  of  23.6  tons,  so  that 
its  gross  flying  weight  comes  to  45.2  tons 
and  53.1  tons,  respectively,  resulting  in 
a  wing  loading  of  19.4  pounds  per  square 
foot  and  22.7  pounds  per  square  foot, 
while  the  power  loading  is  14  and  16.5 
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pounds  per  horsepower.  The  ship  with 
its  Curtiss  engines  is  faster  than  any 
other  Dornier,  being  capable  of  a  maxi- 
mum speed  of  143  miles  per  hour.  The 
normal  cruising  speed,  however,  is  106 
miles  per  hour,  making  plenty  of  reserve 
power  available.  The  ship  is  able  to  fly 
and  maintain  an  altitude  with  only  eight 
of  the  twelve  engines  functioning. 

The  control  surfaces  are  balanced  by 
compensating  airfoils  as  in  the  other 
Dornier  craft.  The  empennage  is  similar 
in  general  design,  differing  only  by  hav- 
ing a  second  and  much  smaller  stabilizer 
fitted  below  the  normal  one.  Between 
these,  two  perpendicular  fins  are  ar- 
ranged, which  can  be  set  to  any  desired 
angle  during  flight  to  balance  steering  in 
the  event  of  several  motors  on  one  side 
of  the  ship  fouling.  The  take-off  of  the 
ship  is  excellent.  On  a  perfectly  calm 
•day  it  left  the  water  in  55  seconds,  weigh- 
ing 45  tons,  while  in  windy  weather  it 
has  been  known  to  rise  clear  in  21 
seconds. 

The  Do.X  II,  built  to  the  order  of 
Italy,  has  been  completed.  It  is  fitted 
with  twelve  F.I.A.T.-A  22  engines  of 
600  horsepower  output  each. 

The  Dornier  Wal 

It  has  been  stated  above  that  the 
Dornier  Wal  is  one  of  the  most  success- 
ful flying  boats  of  the  present  time.  Aside 
from  many  other  notable  flights,  four 
crossings  of  the  Atlantic  have  been 
achieved  in  a  Wal:  the  first  in  1926  by 
the  Spaniard,  Major  Franco,  from  Spain 
to  Buenos  Aires;  the  second  in  1927  by 
Major  de  Beires  from  Portugal  to  Brazil ; 
the  third  in  1930  by  the  German,  von 
Gronau,  via  the  North  route  from  Ger- 
many to  Chicago;  and  the  last  by  von 
Groneau  again  over  the  same  route. 

The  Wal  as  a  passenger  ship  has  spa- 
cious accommodations  for  ten  persons,  in 
addition  to  a  crew  of  two.  The  span  of 
the  main  wing  is  73.8  feet  and  the  area 
is  1,044  square  feet.  The  chord  is  14.1 
feet.  The  center  section  carrying  the 
single  nacelle  with  two  engines  is  sup- 
ported on  four  vertical  struts  reinforced 
by  >  four  diagonals.  The  attached  wing 
sections  measure  32.8  feet.  The  wing 
has  two  steel  spars  and  is  covered  with 
fabric.  Two  steel  struts  on  each  side  help 
to  support  the  end  sections.  In  some  older 
machines  additional  struts  lead  up  from 
the  attachment  points  of  the  wing  struts 
on  the  stub  wings  to  the  tops  of  the  ver- 
tical struts  holding  the  center  wing  sec- 
tion. 

The  hull  has  a  blunt  bow  with  a  shal- 
low V-keeling  merging  into  the  type  of 
step  described  as  characteristic  of  all 
Dornier  flying  boats.  The  interior  is 
divided  by  water-tight  bulkheads  with 
manholes  and  doors.  The  bow  compart- 
ment has  a  collision  bulkhead  and  con- 
tains sea  equipment.  Next  is  the  com- 
fortable cabin  for  ten  passengers,  behind 
which  is  a  small  space  with  the  lavatory 
on  the  port  side  and  the  pilot's  compart- 


ment on  the  starboard  side.  To  the  rear 
is  the  tank  room.  In  ships  of  this  class 
exclusively  used  for  freight  and  mail 
transport  the  arrangement  is  frequently 
different  with  the  pilot's  compartment 
farther  towards  the  bow. 

The  empennage  is  a  cross-shaped  unit 
bolted  on  top  of  the  hull  at  the  tail  and 
laterally  supported  by  struts  connecting 
the  hull  and  the  stabilizer.  The  latter  and 
the  large  rudder  fin  have  steel  spars  and 
duralumin  ribs.  The  rudder  fin  is  cov- 
ered with  fabric.  The  stabilizer  has  dura- 
lumin skin.  The  rudder  has  a  seamless 
duralumin  tube  as  pivot  and  ribs  of  the 
same  material  covered  with  fabric.  All 
control  s-irfaces,  including  the  ailerons, 
are  balanced  by  small  compensating 
planes  permitting  the  plane  to  be  steered 
with  a  minimum  of  exertion.  As  in  all 
Dornier  aircraft,  dual  control  is  provided, 
the  steering  transmission  consisting  of 
steel  cables  conducted  inside  the  hull  over 
pulleys  running  on  ball  bearings. 

Practically  any  engine  of  suitable  power 
can  be  installed,  such  as  Rolls  Royce 
Eagle,  Lorraine-Dietrich,  Napier  Lion, 
BMW  VI,  Asso,  Jupiter  and  Renault. 
With  two  B.M.W.  VI  engines  preferably 
mounted,  delivering  500  to  600  horse- 
power, the  Wal  will  attain  a  maximum 
speed  of  130  miles  per  hour.  The  cruis- 
ing and  watering  speeds  are,  respectively, 
106  and  61  miles  per  hour.  Normally  five 
fuel  tanks  each  holding  74  gallons  are 
provided,  making  a  total  available  quan- 
tity of  370  gallons,  on  which  the  ship 
will  fly  a  distance  of  approximately  650 
miles.  The  fuel  capacity  may.  however, 


be  increased  to  1,060  gallons,  giving  a 
cruising  radius  of  approximately  1,860 
miles. 

The  radiators  for  water-cooled  engines 
may  be  installed  at  any  suitable  point  on 
top  of,  on  the  face  wall  or  below  the 
nacelle,  on  the  wing  or  on  the  hull.  Gen- 
erally they  are  arranged  behind  the 
propeller  hub  in  the  face  wall  of  the 
nacelle  or  above  and  below  the  latter. 

The  Wal  has  a  length  of  57.25  feet  and 
weighs,  including  its  complete  equipment 
but  otherwise  empty,  9,020  pounds.  The 
normal  loading  capacity  is  4,180  pounds 
which  may  be  increased  to  7,700  pounds. 
With  normal  load  the  ship  weighs  13,200 
pounds,  and  with  maximum  load,  16,720 
pounds,  making  a  wing  loading  of  12.3 
pounds  per  square  foot  in  one  case  and 
16  pounds  per  square  foot  in  the  other. 
The  power  loading,  respectively,  comes 
to  11.1  pounds  per  horsepower  and  13.6 
pounds  per  horsepower. 

The  Superwal 

While  the  Wal  was  being  built  abroad, 
the  German  Dornier  Company  concen- 
trated on  the  design  and  production  of 
a  bigger  type  of  ship  as  soon  as  this 
was  permissible.  The  result  was  the 
Superwal. 

The  Superwal  in  its  constructional 
features  is  very  similar  to  the  Wal.  It 
is  produced  both  with  one  engine  .nacelle 
in  the  center  having  two  engines  as  in 
the  case  of  the  Wal  and  with  two  nacelles 
having  four  engines.  \ 
(To  be  continued  in  the  next  issue) 


The  twenty-passenger  four-engined  Dornier  Superwal 
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"Mud  conditions 
very  bad... 

WE  EQUIPPED  ALL.  OUR 
TRANSPORT  PLANES 
WITH  AIR  WHEELS" 

says  NORTHWEST  AIRWAYS 


THERE  was  a  time  when  one  soft 
landing  field  in  a  chain  of  pas- 
senger transport  stops  could  tie  up  air 
transportation. 

But  field  conditions  don't  make  much 
difference  when  your  ship  is  equipped 
with  Airwheels,  as  this  letter  from 
Northwest  Airways  demonstrates: 

"Last  February  we  opened  our  line  from 
St.  Paul  to  Pembina,  North  Dakota.  Having 
operated  in  that  territory  before  we  were 
aware  of  the  fact  that  mud  conditions  in 


EVERYTHING    IX    RUBBER    FOR    THE  AIRPLASE 


the  spring  were  very  bad.  To  counteract 
this  we  equipped  the  Hamiltons  on  this  line 
with  Goodyear  Airwheels.  The  service  that 
the  Ainvheels  gave  us  on  this  line  was  so 
satisfactory  that  we  have  since  equipped  all 
of  our  Hamiltons  with  them. 

'We  firmly  believe  that  the  use  of  these 
Airwheels  has  decreased  the  maintenance 
cost  on  our  Hamilton  planes  and  has  also 
very  much  increased  the  comfort  of  the 
passengers  riding  on  these  ships." 

With  the  winter  ahead  —  it  will  pay 
you  to  find  out  now  what  Airwheels 
can  do  to  give  your  ships  greater  safety 
in  landings  on  snow  and  muddy  fields 
—  how  these  great  soft  cushions  can 
eliminate  many  of  the  minor  hazards 
of  take-off  and  landing  under  tricky 
weather  conditions. 

Only  Goodyears  can  give  yott  Air- 
wheel  safety. 
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THE  SUPERMARINE  S6B 


LESS  than  seven  months  of  inten- 
sive work  produced  the  Vickers- 
Supermarine  S6B  monoplane  and 
the  Rolls-Royce  racing  aircraft  engine 
which  won  for  Great  Britain  permanent 
possession  of  the  Jacques  Schneider  in- 
ternational seaplane  trophy  and  set  the 
world's  new  speed  record  of  408.8  miles 
an  hour.  British  participation  in  this 
year's  Schneider  contest  was  not  defin- 
itely decided  till  the  end  of  January.  The 
period  remaining  before  the  contest  was 
considered  insufficient  for  the  design,  con- 
struction and  test  of  new  planes  %nd 
engines ;  it  was  necessary  to  develop  the 
designs  that  were  successful  in  1929. 

Externally  the  1931  S6B  racing  mono- 
planes are  similar  to  the  1929  Super- 
marine  S6  craft,  the  chief  difference  im- 
mediately perceptible  being  the  much 
longer  floats  used  in  the  newer  machines. 
These  aircraft  are  low-wing  braced  mono- 
planes built  of  steel  and  duralumin, 
equipped  with  twin  floats. 

A  higher  wing-loading  and  a  reduction 
in  power  loading  resulted  in  the  increase 
of  speed  obtained  this  year  over  1929, 
from  328.63  miles  per  hour  to  340.08  miles 
per  hour  over  the  Schneider  course,  and 
from  357.7  miles  per  hour  to  408.8  miles 
per  hour  over  the  three-kilometer  speed 
course.  That  the  landing  and  take-off 
speeds  were  not  appreciably  greater  than 
in  1929  indicates  the  superior  aerody- 
namic qualities  of  the  new  planes. 

Britain's  new  racers  were  built  pri- 
marily for  participation  in  the  Schneider 
contest.  The  distinction  is  important, 
because  a  machine  designed  and  built 
exclusively  for  the  speed  record  would 
probably  differ  in  many  details  from  a 
Schneider  racer  and  would  be  unable  to 
carry  sufficient  fuel  for  the  Schneider 
course,  considered  the  more  difficult. 

The  2,300-horsepower  Rolls-Royce  rac- 
ing engine — twenty-one  per  cent  more 
powerful  than  the  1929  powerplant  but 
only  6]/2  per  cent  heavier — required  radia- 
tor surfaces  able  to  dissipate  40,000  Brit- 
ish Thermal  Units  every  minute.  Water- 
cooling  radiators  therefore  occupied  every 
possible  inch  of  the  upper  and  lower  sur- 
faces of  the  wings  and  the  upper  surfaces 


of  each  float.  Oil  was  carried  in  a  reser- 
voir in  the  tail  fin  and  cooled  in  passing 
through  radiators  located  on  both  sides  of 
the  fuselage.  The  efficiency  of  the  oil- 
cooling  system  was  increased  by  forty 
per  cent,  small  vanes  sweated  into  the 
oilways  proving  effective  once  experi- 
ment had  indicated  the  best  type  and 
pitch  of  vane  to  be  employed.  The  water- 
cooling  surfaces  proved  to  be  adequate  to 
deal  with  the  greatly  increased  power  and 
cooling  problems.  Use  of  a  double  radi- 
ator skin  on  the  topside  of  the  floats  in- 
stead of  shell  plating  required  an  elastic 
framework  for  the  radiators  in  order  that 
the  expansion  caused  by  the  inflow  of 
nearly  boiling  water  from  the  engine  (ap- 
proximately one-half  inch)  should  not 
cause  buckling  of  the  skin.  A  special 
steam  separator  tank,  allowing  steam  only 
to  escape  into  the  atmosphere,  was  an- 
other improvement  adopted  this  year. 

Fuel  is  carried  in  tanks  within  the 
floats,  from  where  it  is  forced  by  engine- 
driven  suction  pumps  to  a  small  pressure 
tank  in  the  fuselage.  Considerably  more 
fuel  is  put  in  the  starboard  than  the  port 
float  to  counteract  the  propeller  torque, 
equivalent  at  full  throttle  to  a  transfer  of 
a  load  of  500  pounds  from  starboard  to 
port.  On  steeply  banked  turns  the  cen- 
trifugal force  is  five  or  six  times  gravity ; 
the  suction  pumps  consequently  cease  to 
operate  and  the  engine  is  fed  during  the 
turn  on  the  fuel  supply  in  the  pressure 
tank.  Because  of  a  tendency  for  fuel '  to 
transfer  from  one  float  to  the  other,  a 
special  venting  system  in  the  overflow 
pipes  from  the  header  tank  was  installed. 

Flutter  of  the  control  surfaces  was 
eliminated  by  the  use  of  streamlined  mass 
balances  on  the  ailerons,  rudder  and  ele- 
vators. When  the  planes  were  traveling 
at  speeds  of  from  350  to  400  miles  per 
hour  the  minute  inaccuracies  of  construc- 
tion produced  air  loads  on  the  fin  and 
tail  plane,  which  called  for  correcting 
loads  upon  the  control  lever  and  rudder 
bar.  No  change  in  rigging  was  possible 
because  the  tail  unit  is  built  into  the 
fuselage.  The  elevators  and  rudder  were 
therefore  provided  with  small  flaps  on 
their  trailing  edges  which  were  adjusted 


to  the  angle  necessary  to  trim  ship  at  top 
speed  with  hands  and  feet  off. 

The  kind  of  propeller  employed  seri- 
ously affected  control  on  the  water.  A 
new  propeller  measuring  102  inches  in 
diameter,  compared  with  the  114-inch 
diameter  used  in  1929,  caused  violent 
swinging  to  port  even  with  full  starboard 
rudder  in  the  early  stages  of  the  take- 
off run.  Actually  the  1929  propeller  pro- 
vided easy  take-off,  giving  better  results 
on  the  new  machines  than  on  the  1929 
craft  because  of  the  improved  float  de- 
sign. Eventually  propellers  109^2  inches 
in  diameter  were  adopted.  These  gave 
satisfactory  take-off  and  good  perform- 
ance in  the  air. 

The  Rolls-Royce  racing  engine  used  in 
the  Schneider  contest  and  in  Flight  Lieu- 
tenant Stainforth's  first  attack  on  the 
world's  speed  record  produces  2,300 
horsepower,  an  increase  of  400  horse- 
power over  the  power  produced  by 
the  1929  engine  from  which  it  was  de- 
veloped. A  specially  tuned  power  unit, 
burning  a  new  kind  of  blended  fuel,  was 
fitted  to  the  racing  plane  for  the  second 
attack  on  the  record,  when  Stainforth 
averaged  408.8  miles  per  hour.  This  mo- 
tor developed  2,600  horsepower.  The 
new  fuel  contained  refined  gasoline,  a 
high  percentage  of  wood  alcohol  and  a 
proportion  of  ethyl. 

The  1931  standard  racing  engine  built 
for  the  Schneider  racers  develops  twenty- 
one  per  cent  more  power  than  the  1929 
engine,  but  its  weight  is  only  6J/2  per  cent 
greater,  being  1,630  pounds  as  compared 
with  1,530  pounds.  At  the  standard  rat- 
ing of  2,300  horsepower,  the  weight  per 
horsepower  is  .71  pound. 

In  cylindrical  capacity  and  main  ex- 
ternal dimensions  the  racing  engine  is 
exactly  the  same  as  the  Rolls-Royce 
"Buzzard"  825-horsepower  service  en- 
gine, being  a  supercharged  water-cooled 
twelve  cylinder  "V"  engine,  with  six-inch 
bore  and  6.6-inch  stroke.  Power  was  in- 
creased over  the  1929  racing  engine  by 
raising  the  engine  speed  and  the  super- 
charger gear  ratio  and  increasing  the  size 
of  the  air  intake.  In  an  hour's  non-stop 
run  at  full  throttle  on  the  test  bench  the 
engine  gave  a  steady  2,350  horsepower  at 
3,200  revolutions  per  minute. 

Externally  the  chief  difference  between 
the  racing  and  the  standard  Buzzard  en- 
gines is  the  shape  and  dimensions  of  the 
superchargers.  The  bulk  of  air  drawn 
into  the  racing,  engine— at  the  rate  of 
250,000  cubic  feet  an  hour — enforced  an 
increase  in  size.  A  cumbersome  super- 
charger unit  was  avoided  by  taking  air 
into  the  rotor  on  both  sides.  The  intake 
is  located  in  the  "V"  of  the  engine,  where 
it  is  sheltered  from  sea  spray.  Air  trav- 
eled to  the  rotor  along  a  sheet-metal  air 
channel  which  was  shaped  in  a  manner  to 
compress  the  air  slightly  and  then  to 
slow  it  down  before  entering  the  car- 
buretor. 

The  propeller  reduction  gear,  of  the 
straight  spur  type,  is  modified  from  the 
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standard  unit  to  conform  with  the  shape 
of  the  fuselage  nose  planned  by  the  air- 
craft designer.  Similarly  the  camshaft 
and  rocker  covers  were  modified  to  pro- 
vide a  good  outline  for  faired  casings 
and  beneath  the  engine  the  auxiliaries 
were  raised  a  little  to  reduce  the  depth 
of  fuselage  needed  to  accommodate  the 
engine. 

An  entirely  new  type  of  connecting  rod 
was  developed  and  alterations  made  to 
the  crankshaft  and  crankcase,  fitting  these 
components  to  withstand  the  terrific  loads 
imposed. 

Oil  consumption  totaled  a  considerable 
amount  at  the  1931  speeds  and  powers, 
partly  because  large  quantities  were  lost 
through  the  breathers.  On  one  twenty- 
five  minute  run  oil  was  "used"  at  the  rate 
of  no  less  than  112  gallons  per  hour. 
Work  on  various  combinations  of  scraper 
rings  and  crankcase  breathers,  modifica- 
tion of  the  scavenging  system  and  the 
final  adoption  of  a  deeper  sump  which 
filled  all  the  available  space  in  the  plane 
reduced  oil  consumption  to  approximately 
fourteen  gallons  per  hour.  The  deeper 
sump  had  the  additional  advantage  of 
causing  a  considerable  reduction  in  the 
oil  temperature  rise  through  the  engine, 
the  pure  castor  oil  employed  entering  the 
engine  at  80  degrees  C.  and  leaving  it 
at  140  degrees  C. 

Hiduminium  alloys  (R.  R.  50  series) 
were  used  for  all  aluminum  parts.  Forged 
aluminum  replaced  bronze  and  steel  in 
many  parts  of  the  engine. 


Specifications 


1931  s6b 
 30  ft.. 


lyj'j  so 


 30  ft 

..5  ft.  8  in. 
.145  sq.  ft. 
..4,030  lbs. 


Span   

Chord   

Wing:  area   

Weight  empty  .. 

PilOt   lOU  1U5  1PU  IU5. 

Fuel  (135  gals,  t  1,125  lbs. ..960  lbs.  (115  gals.) 

Oil   (15   gaL)  150  lbs. ..100  lbs.  (10  galj 

•Weight,    loaded  5,995  lbs   5,250  lbs. 

Wing  loading  41.3  lbs./sq.  ft... 36.2  lbs./  sq.  ft. 

Power    loading  2.6  lbs./h.p  2.76  lbs./h.p. 


"The  extra  weight  in  the  1931  plane  of  745 
pounds  in  divided  as  follows:  structure,  430  pounds; 
engine,    100    pounds;    fuel,    165    pounds;    oil,  50 


VIKING  "KITTY  HAWK" 

A  DESCRIPTION  of  the  Viking 
Kitty  Hawk,  manufactured  by  the 
Viking  Flying  Boat  Company,  New 
Haven,  Connecticut,  was  presented  in 
October  issue  of  Aero  Digest  on  the 
page  devoted  to  the  description  of  ap- 
proved type  airplanes  now  in  produc- 
tion. A  typographical  error  caused  the 
capacity  of  the  baggage  compartment 
to  appear  as  4  pounds.  The  correct 
figure  is  43  pounds. 

Although  the  outline  drawing  of  the 
Viking  appearing  in  connection  with 
the  description  does  not  show  the  di- 
hedral, there  is  actually  a  dihedral  on 
the  upper  wing  of  1.5  degrees  and  on 
the  lower  wing  of  4  degrees. 


TAILLESS 
AIRPLANE 

THE  new  German  tailless  plane,  a 
view  of  which  is  shown  on  the 
frontispiece  of  this  issue  of 
Aero  Digest,  was  recently  demon- 
strated at  the  Berlin-Tempelhof  air- 
port. The  Rhon-Rossitten  Associa- 
tion, builders  of  the  plane,  pronounced 


the  tests  very  satisfactory. 

The  Hermann  Kohl,  as  the  plane  has 
been  christened  in  honor  of  the  well- 
known  ocean  flier,  was  first  built  as  a 
sail-plane  and  altered  into  a  motor- 
driven  craft  when  the  flights  seemed 
to  indicate  satisfactory  operation.  In 
the  recent  tests  the  plane  showed  a 
high  degree  of  maneuverability,  the 
pilot  maintaining  that  it  steers  very 
lightly  and  that  he  can  do  anything 
with  it  that  he  can  do  with  any  normal 
plane.  Press  representatives  said  that 
the  plane  seemed  to  have  plenty  of  re- 
serve power  and  seemed  practically 
non-stallable. 

The  distinguishing  characteristic  of 
the  new  plane  is  its  abandonment  of 
the  conventional  tail,  the  fuselage  and 
control  surfaces  being  constructed  in- 
to the  wing.  The  elevators  are  con- 
structed as  a  second  set  of  ailerons, 
located  on  the  trailing  edge  of  the 
wing.  The  whole  trailing  edge  of  the 
wing  is  made  up  of  ailerons,  the  outer 
set  being  used  for  lateral  control  as  in 
the  normal  airplane,  the  inner  for 
longitudinal  control. 

The  rudder  fins  are  located  on  the 
wing  tips  and,  operating  differently 
from  conventional  rudders,  work  in- 
dependently of  each  other.  The  left 
pedal  is  connected  solely  with  the  left 
rudder  and  the  right  pedal  only  with 
the  right.  In  making  a  turn  the  pilot 
uses  only  the  rudder  on  the  side  in 
which  he  wishes  to  turn,  the  other  re- 
maining neutral.  The  unobstructed 
wing  tip  swings  around  to  make  the 
desired  turn.  The  rudders  have  a  flat 
surface  facing  outward;  the  inner  sur- 
face has  a  pronounced  camber. 

The  wing  is  of  the  cantilever  type 
with  a  pronounced  lateral  dihedral 
angle.  Its  plane  contour  is  an  equi- 
lateral triangle,  with  the  long  base  line 
constituting  the  trailing  edge.  Con- 
struction is  of  wood  with  plywood 
leading  edge  and  fabric  covering.  No 
struts  are  used  in  the  whole  plane, 
which  fact  gives  it  a  clean  appearance. 

The  plane  is  powered  with  a  Bristol 
Cherub  engine  of  28  horsepower. 

The  undercarriage  consists  of  three 
wheels,  one  on  each  side  of  the 
fuselage  and  the  third,  smaller  than 
the  other  two,  located  in  the  center  of 
the  cabin.  All  are  enclosed  in  stream- 
lined casing.  On  the  small  wheel  this 
casing  forms  a  continuation  of  a  per- 
pendicular fin  on  the  front  of  the 
fuselage. 

Specifications 

Span   42.65  feet 

Area  of  lifting  surface.  .269.1  square  feet 
Weight  empty  (fully  equip- 
ped)   704  pounds 

Useful  load    440  pounds 

Gross  weight  1,144  pounds 

Wing  loading  4.25  pounds  per  sq.  ft. 

Power  loading   39.4  lbs.  per  h.p. 

High  speed  96.4  miles  per  hour 

Cruising  speed  87    miles  per  hour 

Ceiling  (highest  so  far 
reached  )  15400  feet 
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RECENT 

A  BSTRACTS  of  papers  of  interest  to 
the  aeronautical  industry,  which  fol- 
low, were  presented  at  the  Thirteenth  An- 
nual Convention  of  the  American  Society 
for  Steel  Treating,  the  meeting  of  the  Ma- 
chine-Shop Practice  Division  of  the  Amer- 
ican Society  of  Mechanical  Engineers,  the 
Technical  Session  of  the  Society  of  Auto- 
motive Engineers,  and  the  Fall  Meeting  of 
the  American  Welding  Society.  All  these 
meetings  were  held  in  Boston,  September 
21  to  25,  in  connection  with  the  National 
Metals  Congress. 

CAST  IRON  FOR  CYLINDERS 

Characteristics  of,  Alloyed  Cast  Iron,  F.  W. 
Shipley.  Society  of  Automotive  Engineers,  Pre- 
print, 20  pp.,  23  figs. 

•Tp  HE  research  described  was  undertaken 

*  for  the  purpose  of  determining  some 
of  the  qualities  which  might  be  obtained  in 
cast  iron  through  the  use  of  alloys.  It  was 
found  that  increased  quality  (which  was  re- 
flected through  higher  valve-seat  hardness) 
and  improved  microstructure  could  be  ob- 
tained by  additions  of  nickel  and  chromium 
to  automotive-type  cylinder  iron.  Different 
combinations  of  these  alloys  were  used  and 
it  was  found  that  a  ratio  of  three  parts  of 
nickel  to  one  of  chromium  gave  the  greatest 
improvement  in  structure  in  conjunction 
with  maximum  hardness.  The  effect  of  pro- 
longed heating  on  three  representative  plain 
irons  as  well  as  on  three  nickel-chromium 
alloyed  irons  of  the  same  base  composition 
is  shown  and  a  marked  difference  is  revealed 
irt  favor  of  the  alloyed  irons. 

INSPECTION  OF  WELDS 

Inspection  of.  Welds  with  Gamma  Rays,  G.  E. 
Doan.  Am.  Soc.  for  steel  Treating,  Preprint. 
8  pp.,  5  figs. 

TTESTS  of  welds  made  by  the  author  at 
Lehigh  University  are  described.  The 
welds  were  fusion  welds  made  in  j4-in.  and 
5^-in.  steel  plate  by  five  different  commercial 
firms  and  submitted  for  testing.  Of  the 
ten  welds  tested,  the  gamma-ray  method 
made  it  possible  to  pick  out  the  five  defective 
ones  without  error,  and  showed  the  five 
sound  ones  as  such.  The  degree  of  defini- 
tion and  the  sensitivity  of  the  method  seemed 
to  be  adequate  to  reveal  welds  of  this  kind. 
The  author  points  out  that  it  is  important 
in  examining  welds  that  the  distance  from 
the  source  of  radiation  to  the  weld  be  as 
great  as  the  strength  of  the  source  and  the 
time  available  will  permit. 

INSPECTION  OF  STEEL 

Identification  of  Inclusions  in  Steels,  L.  E. 
Grant.  Am.  Soc.  for  Steel  Treating,  Preprint. 
15  pp.,  21  photomicrographs. 

Hp  HE  means  employed  by  the  author  for 

*  identifying  inclusions  in  commercial 
steels  are  discussed  and  it  is  shown  that  the 
inclusions  are  not  always  the  comparatively 
simple  substance  one  might  conclude  them 
to  be  from  methods  proposed  for  their  iden- 
tification and  from  microscopic  examination 
of  transverse  specimens  at  low  magnification. 
Examination  at  high  magnification  revealed 
them  to  be  non-homogeneous  in  many  cases. 


TECHNICAL 

ELSA  GARDNER 


The  various  etching  reagents  used  in  the 
systematic  examination  of  inclusions  for 
their  identification  were  applied  to  inclusions 
containing  two  or  more  phases.  The  re- 
sults are  shown  in  a  series  of  microphoto- 
graphs,  and  it  is  suggested  that  additional 
and  more  selective  reagents  are  required  be- 
fore complete  identification  of  the  phases 
of  complex  inclusions  can  be  established 
with  certainty  by  etching  tests. 

A  BSTRACTS  of  papers  of  interest  to 
*^  the  aeronautical  industry,  which  follow, 
were  presented  at  the  Silver  Anniversary 
Convention  of  the  Illuminating  Engineering 
Society,  held  at  Pittsburgh,  Pa.,  October 
13-16. 

AIRPORT  LIGHTING 

Report  of  the  Sub-Committee  on  Airport  Light- 
ing. K.  W.  Mackall.  Illuminating  Engineering 
Society  Preprint,  43  pp.,  36  figs.,  2  tables. 

HP  HE  author  takes  up  the  night  lighting 
*■  equipment  required  for  the  different 
established  ratings  assigned  by  the  Depart- 
ment of  Commerce  and  explains  the  func- 
tions of  the  various  pieces  of  equipment, 
including  airport  and  auxiliary-code  beacons, 
boundary-light  systems,  obstruction  lights, 
illuminated  wind-direction  indicators,  ceil- 
ing projector,  ceiling  height  indicator,  field 
floodlight  system,  roof  markings,  and  build- 
ing, loading-area,  hangar-apron,  and  taxi- 
way  illumination.  He  describes  in  detail 
the  various  types  and  makes  of  lighting 
equipment  showing,  wherever  possible,  the 
light  distribution  produced  by  each.  He 
recommends  increasing  the  light  intensity 
on  the  landing  field,  and  makes  suggestions 
for  locating  the  floodlighting  equipment 
about  the  landing  area,  as  well  as  for  the 
use  of  lighting  other  than  that  required  for 
the  rating. 

LIGHT  AND  FOG 

Transmission  of  Light  through  Fog,  F.  C. 
Breckenridge.  Illuminating  Engineering  Society 
Preprint,  19  pp.,  10  figs.,  2  tables. 

T  T  is  the  purpose  of  this  paper  to  cor- 
relate  the  experimental  data  regarding 
the  transmission  of  light  through  fog  and 
to  determine  upon  what  assumptions  and  to 
what  extent  the  formulas  agree  with  that 
data.  The  basis  of  two  formulas  developed 
by  L.  V.  King,  J.  A.  Stratton  and  H.  G. 
Houghton,  which  have  been  applied  to  the 
spectral  transmission  of  light  through  fog, 
is  briefly  described.  Six  researches  carried 
out  in  the  United  States  on  the  transmission 
through  fog,  haze,  or  mist,  are  reviewed 
and  the  application  of  the  theoretical  for- 
mulas to  the  results  of  these  researches  is 
discussed.  Where  feasible  the  constants  of 
the  formulas  are  derived,  and  the  resulting 
curves  are  shown  in  comparison  with  those 
of  the  experimental  data. 

The  author  concludes  that  there  can  be  no 
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advantage  from  the  standpoint  of  transmis- 
sion to  be  gained  from  filtering  out  any 
wave  lengths  present  in  the  original  source 
since  each  wave  length  is  transmitted  in- 
dependently of  all  other  wave  lengths.  There 
is  no  advantage  from  the  standpoint  of  visi- 
bility to  be  gained  from  filtering  out  the 
blue  end  of  the  spectrum,  and  it  was  found 
that  the  visibility  of  a  clear  light  was  not 
increased  by  the  use  of  a  red  filter.  The 
experimental  curves  which  have  been  con- 
sidered and  every  one  of  the  thirteen  curves 
obtained  by  Karrer  and  Tyndall  on  nights 
that  were  not  clear  indicate  lower  trans- 
mission for  blue  light  than  for  red.  If  the 
Stratton-Houghton  formula  is  correct  this 
indicates  smaller  particles  than  those  at- 
tributed to  fog  by  the  meteorologist.  From 
the  standpoint  of  the  illuminating  engineer 
the  problem  appears  to  hold  little  of  further 
interest,  but  from  the  standpoint  of  the 
meteorologist,  it  may  still  be  one  of  consider- 
able importance. 

AIRWAY  LIGHTING 

Report  of.  the  Sub-Committee  on  Airways  Light- 
ing, D.  C.  Young.  Illuminating  Engineering  So- 
ciety Preprint,   19  pp.,   16  figs. 

ACHIEVEMENTS  of  the  Department 
of  Commerce  in  lighting  the  airways 
for  night  flying  are  pointed  out  by  the 
Aviation  Lighting  specialist  of  the  Edison- 
National  Lamp  Works  of  the  General  Elec- 
tric Company.  Full  details  are  given  re- 
garding American  practice  in  this  field  of 
lighting,  including  recommendations  for  the 
illumination  of  different  types  of  obstruc- 
tions. 'The  latest  developments  in  airway 
lighting  equipment  are  illustrated  and  the 
arrangement  along  the  lighted  routes  de- 
scribed. The  practice  of  the  Department  of 
Commerce  in  providing  intermediate  landing 
fields  is  explained,  and  several  new  develop- 
ments contemplated  for  the  future  are  listed. 
The  maintenance  of  airway  equipment  by 
the  Lighthouse  Service  is  also  referred  to. 

AIRPLANE  LIGHTING 

Report  of  Sub-Committee  on  Airplane  Lighting. 
R.  W.  Cost.  Illuminating  Engineering  Society. 
Preprint,  24  pp.,   16  figs..  4  tables. 

*"pHE  necessity  for  several  classified  ap- 
A  plications  of  airplane  lighting  which 
are  typical  of  American  practice,  is  pointed 
out  by  the  Aviation  Lighting  Specialist  of 
the  Westinghouse  Lamp  Company,  and  each 
application  is  described  in  detail,  covering 
running,  instrument-board,  cabin,  and  land- 
ing lights  and  parachute  flares.  Character- 
istic methods  of  producing  and  regulating 
electrical  power  on  board  an  airplane  are 
taken  up.  Complete  information  is  given  re- 
garding lamps  for  the  various  classes  of 
service  and  types  of  lighting  equipment  are 
discussed  and  illustrated.  Tables  show  the 
effect  of  voltage  drop  on  light  output  of 
lamps,  light  transmission  factors  of  typical 
running  lights,  and  airspeed  losses  due  to 
headlights  suspended  from  the  lower  wing 
of  an  airplane.  A  typical  wiring  system  is 
produced  which  indicates  the  recommended 
wire  and  lamp  sizes. 


These  Curtiss-Wright 
Flying  Bases  offer  a  na- 
tion-wide service  with 
heated  hangars,  machine 
shops,  the  finest  of  facil- 
ities for  airplane  inspec- 
tion or  repair  and  a  com- 
plete stock  of  over  4,000 
parts  and  accessories. 


TEXACO  MARFAK  GREASE 

used  at  all  Curtiss-Wright 
Flying  Service  Bases  .  .  . 

In  line  with  the  high  type  of  service  offered  at  Curtiss- 
Wright  Flying  Service  Bases,  Texaco  Marfak  Grease  is 
used  and  recommended  for  rocker  arm  lubrication 
and  for  all  enclosed  grease-packed  bearings. 

Texaco  Marfak  Grease  is  a  most  unusual  lubricant. 
It  is  made  under  the  direct  supervision  of  the  world's 
foremost  grease-maker.  There  is  nothing  like  it. 
Texaco  Marfak  Grease  has  exceptional  heat-resistance. 
It  lasts  longer  and  can  be  depended  on  for  the  effective 
lubrication  of  rocker-arm  assemblies  under  every  con- 
dition. This  lubrication  has  always  been  a  problem. 
Texaco  Marfak  Grease  has  solved  it. 

Texaco  Marfak  Grease,  Texaco  Aviation  Gasoline 
and  Texaco  Airplane  Oils  are  available  at  principal 
airports  and  landing  fields  throughout  the  country. 


THE  TEX; 


COMPANY 


135  East  42nd  Street,   Mew  York 


Curtiss-Wright  Mechanic  Servicing  a  Plane 

TEXACO  AVIATION  GASOLINE 
TEXACO  AERODI ESEL  FUEL 
TEXACO  AIRPLANE  OILS 
TEXACO  MARFAK  GREASES 
TEXACO    ASPHALT  PRODUCTS 

FOR    RUNWAYS,    HANGAR    FLOORS  AND 
APRONS,    AND    DUST  LAYING 
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SPERRY  AUTOMATIC  PILOT 

Device  Tested   for  Civilian  Use 


THE  Sperry  Gyroscope  Company 
conducted  a  demonstration  of  the 
new  Automatic  Pilot  at  Newark 
Airport,  October  7,  for  the  benefit  of  a 
party  of  newspaper  and  magazine  rep- 
resentatives. A  Curtiss  Condor  was  used 
for  the  test,  which  consisted  of  a  series 
of  flights  around  a  predetermined  course 
above  the  airport. 

The  Automatic  Pilot  is  not  used  for 
take-off  and  landing,  as  these  maneuvers 
require  the  attention  and  skill  of  a  regu- 
lar pilot,  but  once  the  plane  has  reached 
the  proper  altitude  the  course  is  set  and 
the  robot  is  left  in  charge.  The  principal 
dangers  of  blind  flying  are  eliminated  by 
the  Automatic  Pilot,  as  it  is  impossible 
for  the  gyroscopically  controlled  mechan- 
ism to  permit  the  plane  to  fly  upside 
down  or  to  go  into  a  spin.  During  flight 
it  is  possible  to  shift  from  automatic  to 
manual  control  of  the  airplane  and  vice 
versa,  at  will.  Through  remote  control 
the  pilot  may  take  over  the  guidance  of 
the  plane,  changing  course,  climbing  or 
diving,  without  disengaging  the  mechan- 
ical guide. 

The  Sperry  Pilot  is  an  electro-mechani- 
cal apparatus,  gyroscopically  controlled. 
An  azimuth  gyro  maintains  a  fixed  rela- 
tion from  which  the  airplane  is  direc- 
tionally  controlled.  A  vertical  gyro  pro- 
vides the  same  datum  from  which  the  air- 
plane is  laterally  and  longitudinally  con- 
trolled. 


The  power  required  to  operate  the 
various  control  surfaces  is  provided  by 
a  constant  speed  wind  driven  propeller 
mounted  outside  of  the  ship's  fuselage. 
The  two  gyroscopes  are  electrically 
driven  from  the  plane's  storage  battery 
or  generator,  and  running  15,000  revo- 
lutions per  minute  maintain  sufficient  di- 
rectional force  to  be  undisturbed  by  the 
accelerating  and  centrifugal  forces  con- 
tinually encountered  in  flight. 

The  secret  of  automatic  flying  is  in  the 
method  of  mechanically  duplicating  hu- 
man piloting.  This  is  accomplished  by  a 
follow-up  system  through  which  rate  and 
amount  of  control  is  automatically 
handled,  and  as  the  system  is  adjustable 
it  can  be  adapted  to  any  type  of  plane. 


K-10  AERO  CAMERA 

TP  HE  new  K-10  aero  camera  for  ob- 
lique,  vertical  and  close-up  ground 
photographs  has  been  announced  by  the 
Folmer  Graflex  Corporation,  Rochester, 
N.  Y.,  manufacturers.  Streamlined  to 
minimize  wind  resistance,  this  camera 
weights  twenty-two  pounds  when  loaded. 
It  loads  or  unloads  like  an  ordinary  roll 
film  camera  and  is  designed  for  easy 
operation — two  simple  motions  making 
a  picture,  a  half  turn  of  the  crank  and  a 
slight  pressure  on  release.  The  camera 
may  be  balanced  by  two  scientifically 
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placed  handles.  Panchromatic  type  roll 
film  is  used.  Capacity  is  twenty-five  5x7 
exposures.  A  visible  tally  on  the  outside 
of  the  camera  records  the  number  of  ex- 
posures made. 

The  focal  plane  shutter  operates  from 
one-fiftieth  part  of  a  second  to  1-220  of 
a  second  maximum.  A  ten-inch  Anastig- 
mat  f.4.5  lens  with  adjustable  Iris  dia- 
phragm in  the  focusing  mount  permits 
focusing  within  eight  inches  of  the  lens. 
Direct  vision  box  type  finder  and  an  ef- 
ficient sprit  level  are  provided. 


Steelbestos  Gasket 

""THE  Steelbestos  gasket,  in  which  is 
incorporated  a  new  departure  in  gas- 
ket design  and  manufacture,  has  been 
announced  by  the  Detroit  Gasket  &  Man- 
ufacturing Company.  The  gasket  is  com- 
posed of  asbestos  reinforced  with  steel. 
High  heat  and  pressure  resistance  and 
the  ability  of  adaptation  to  surface  varia- 
tion under  compression  are  among  the 
principal  purposes  for  which  the  gasket 
was  designed. 

The  gasket  comprises  a  steel  sheet 
stamped  by  a  process  which  produces 
protruding  tongues  and  cup-shaped  de- 
pressions on  both  sides.  Tongues  and 
cups  are  closely  spaced  and  staggered. 
Two  sheets  of  high  heat  resistance  as- 
bestos, one  on  each  side  of  the  steel  sheet 
which  has  been  rendered  impervious  to 
gasoline,  oil  and  water,  are  forced  down 
over  the  tongues  into  the  depressions 
under  heavy  pressure.  During  the  com- 
pression operation  the  tongues  are  par- 
tially clinched  over  so  as  to  anchor  firm- 
ly the  asbestos  to  the  steel  sheet. 

The  final  shape  is  cut  out  after  the 
component  parts  have  been  assembled 
into  a  permanent  unit.  According  to  the 
company,  this  method  simplifies  the  mak- 
ing of  dies  for  producing  gaskets,  there- 
by reducing  the  time  between  receipt  of 
blueprints  and  delivery  of  finished  pro- 
duct. 


Bendix  Carburetor 

'T'HE  Bendix  Stromberg  Carburetor 
Company,  Chicago,  111.,  has  an- 
nounced a  new  small  compact  aircraft 
carburtor  for  two-,  three-  and  four-cylin- 
der engines,  used  on  small  airplanes  and 
power  gliders.  This  carburetor  weighs 
2l/i  pounds  and  is  4^4  inches  high.  There 
are  two  models  available,  the  NA-S2  for 
engines  of  fifty  horsepower  or  less,  and 
the  NA-S3  for  engines  of  fifty  to  ninety- 
five  horsepower. 

The  mixture  requirements  of  this  type 
of  engine  permitting  the  application  of 
a  very  small  type  of  carburetor,  no  econ- 
omizer, accelerating  pump  or  mixture 
control  is  needed.  A  special  throttle  valve 
body,  incorporating  a  back  suction  type 
of  mixture  control,  is  supplied  at  a  slight 
additional  cost  for  application  where  it 
is  desirable. 
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The 

GENERAL  AVIATION  MANUFACTURING  CORPORATION 

announces 
THE  CONCENTRATION  OF  ALL  ITS  ACTIVITIES 
AT  BALTIMORE,  MARYLAND 

All  administrative  and  manufacturing  activities  of  the 
General  Aviation  Manufacturing  Corporation  (formerly 
Fokker  Aircraft  Corporation)  will  henceforth  be  carried 
on  at  the  Curtiss-Caproni  plant  in  Baltimore. 

The  operations  which  have  been  carried  on  at  Hasbrouck 
Heights  and  Passaic,  New  Jersey,  and  at  Glendale,  West 
Virginia,  will  be  transferred  to  Baltimore.  The  New 
York  Sales  office  at  1775  Broadway  will  be  maintained 
for  the  present. 

This  concentration  of  activities  at  one  point  will  ex- 
pedite the  development  of  new  types  of  ships,  foster  a 
continual  advance  in  manufacturing  excellence,  and 
produce  basic  economies  which  will  be  of  benefit  to 
plane  operators. 

GENERAL  AVIATION  MANUFACTURING  CORPORATION 
Division  of  General  Aviation  Corporation 
P.O.  Address:  Dundalk,  Baltimore,  Maryland 
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COMMERCIAL  INVENTION 

Raymond  C.  Pierce,  Vice  President  in  charge  of  Engineering 
General  American  Tank  Car  Corporation 


THE  world  is  prone  to  regard  the 
inventor  as  a  wild-eyed,  long- 
haired individual  working  through 
the  night  in  an  old  attic.  There  have 
been,  no  doubt,  many  such  men.  Per- 
haps some  of  them  have  developed  worth 
while  inventions,  but  most  generally  this 
type  of  inventor  has  toiled  over  problems 
of  perpetual  motion  or  inventions  with- 
out commercial  value. 

The  successful  commercial  inventor  of 
today  is  a  man  of  sound  education,  who 
knows  what  he  wants  to  invent  before 
he  starts.  Undoubtedly,  commercial  in- 
vention is  an  art.  There  is  a  refined 
technique  which  is  likely  to  achieve  re- 
sults. Emphatically  it  should  be  differ- 
entiated from  the  haphazard  method 
oftentimes  employed  in  the  development 
of  new  ideas. 

Fundamentally,  invention  is  straight 
thinking.  It  is  necessary  to  know  ex- 
actly what  is  to  be  accomplished,  and 
then  to  use  the  available  information  and 
knowledge  of  prior  art,  employing  a  fun- 
damental knowledge  of  basic  principles 
and  means  and  adopting  existing  art  to 
the  problem  at  hand. 

Millions  of  dollars  are  lost  in  the  in- 
vention and  development  of  ideas  which 
are  commercially  unsound.  The  true 
commercial  inventor,  upon  discovering 
that  it  might  be  desirable  to  invent  a 
new  mechanism  or  a  new  means  of  ac- 
complishing certain  results,  does  not  im- 
mediately think  of  ways  and  means  of 
making  his  thought  come  true.  Rather, 
he  assumes  that  he  has  already  succeeded 
in  perfecting  this  invention  and  that  it 
is  entirely  successful  from  an  engineer- 
ing standpoint.  With  this  assumption  he 
asks  himself  and  his  associates,  "Now 
that  we  have  it,  what  are  we  going  to 
do  with  it?" 

It  is  astonishing  the  number  of  ideas 
that,  even  based  on  this  practically  im- 
possible conception  of  mechanical  perfec- 
tion, fails  to  show  a  chance  for  commer- 
cial success.  No  great  amount  of  time 
or  money  should  be  expended  on  an  idea 
until  a  careful  business  survey  is  made 
and  there  is  ample  assurance  that  there 
is  a  reward  for  the  money  and  effort 
which  must  be  expended  to  develop  the 
idea. 

Inventors  and  their  business  associ- 
ates invariably  underestimate  the  cost  of 
development  of  an  invention.  An  idea, 
no  matter  how  skillfully  handled,  rarely 
succeeds  in  the  first  effort.  If  it  is 
estimated  that  a  machine  built  according 
to  a  new  idea  will  cost  a  certain  amount 
to  construct,  it  is  conservative  to  ask  for 
an  appropriation  of  ten  times  this  amount 
before  starting  work.  If  the  problem  pre- 
sents unusual  difficulties,  more  than  this 


amount  of  money  will  be  used  before  suc- 
cess is  achieved. 

On  an  average,  with  efficient  manage- 
ment and  skillful  engineering  a  commer- 
cial machine  is  developed  on  the  third 
attempt 

A  good  illustration  of  these  principles 
is  given  by  the  invention  and  develop- 
ment of  brakes  for  airplanes.  A  few 
years  ago  planes  were  not  provided  with 
brakes.  This  equipment  was  not  needed 
because  planes  were  of  small  sizes  and 
had  low  landing  speeds.  The  pilot  was 
accustomed  to  taking  chances.  With  only 
low  engine  power  available,  the  weight 
of  the  airplane  was  of  primary  considera- 
tion. Even  the  simplest  brakes  added  to 
the  weight  of  the  plane. 

With  the  development  of  higher 
powered  engines,  average  landing  speeds 
were  higher.  Safety  became  a  primary 
consideration  and  airplane  brakes  became 
a  necessity.  Brakes  for  small  airplanes 
were  not  a  particularly  difficult  problem, 
and  in  most  cases  were  an  adaptation  of 
the  automobile  type  of  brake.  The  large 
airplane,  however,  presented  a  difficult 
problem.  For  example,  to  provide  brakes 
for  the  large  amphibion,  capable  of  opera- 
tion either  on  land  or  water,  for  a  time 
seemed  practically  impossible. 

The  brakes  on  the  large  amphibion  had 
to  be  of  great  power.  When  installed 
and  in  use  they  were  alternately  dipped  in 
water  and  dried  in  the  air.  They  were 
subjected  to  the  corrosive  action  of  salt 
water.  The  usual  automobile  brake  which 
depends  on  the  friction  of  one  brake  shoe 
to  increase  the  pressure  on  the  other 
shoes,  became  entirely  unreliable  under 


RECENT 
PATENTS 

THE  following  patents  of  interest  to 
readers  of  Aero  Digest  recently  were 
issued  from  the  United  States  Patent 
Office.  Copies  thereof  may  be  obtained  from 
R.  E.  Burnham,  patent  and  trade-mark  at- 
torney, 1343  H  Street,  N.  W.,  Washington, 
D.  C,  at  the  rate  of  20c  each.  State  number 
of  patent  and  name  of  inventor  when  order- 
ing. 

Airplane  package  transfer  apparatus. 
Lytle  S.  Adams,  Seattle,  Wash.,  assignor 
to  Airways  Patent  Corporation.  (1,818,835) 

Equipment  for  airplane  landing  field  or 
terminals.  Abner  F.  Callison,  New  York, 
N.  Y.  (1,818,841.) 

Undercarriage  for  aircraft.    Geoffrey  T. 
R.  Hill,  Yeovil,  England,  assignor  to  Pet- 
ters  Limited,  same  place.  (1,818,891.) 
(Continued  on  following  page) 
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the  conditions  in  which  an  amphibion 
operates. 

In  this  case  of  the  amphibion  there 
were  evident  commercial  possibilities  in 
developing  the  right  kind  of  brake.  If  a 
good  amphibion  brake  could  be  developed 
it  undoubtedly  would  have  a  use.  Such  a 
brake  would  not  need  to  be  even  as  cheap 
as  existing  brakes  because  it  would  fill  a 
need  for  which  there  was  no  substitute 
at  the  time. 

Experience  with  existing  types  of 
brakes  indicated  that  these  could  never 
be  developed  to  meet  the  requirements 
of  amphibion  planes.  Tests  made  with  the 
larger  Sikorsky  amphibions  showed  that 
a  brake  without  some  form  of  amplifica- 
tion could  not  be  made  powerful  enough 
to  hold  the  enormous  pull  of  the  power- 
ful engines.  Power  brakes  were  imprac- 
tical because  of  their  weight. 

The  automobile  supplied  the  solution ; 
not  the  brakes  of  the  automobile,  but  the 
clutch.  It  is  well  known  that  a  clutch 
made  of  multiple  discs  will  exert  a  force 
proportional  to  the  number  of  plates  en- 
gaged, less  one;  that  is,  three  plates  are 
twice  as  effective  as  two,  and  five  plates 
are  four  times  as  good.  Here  then  was 
found  the  solution  to  the  problem  of  the 
amphibion  brake:  make  a  multiple  disc 
brake  to  secure  the  desired  power  with- 
out the  use  of  servo  principles  which 
under  the  conditions  of  amphibion  service, 
cause  seizing  and  uncertain  operation. 

There  was  nothing  new  in  the  use  of 
this  type  of  brake.  However,  the  multi- 
ple disc  principle  is  inherently  heavy.  The 
invention  then,  had  to  comprise  a  new 
combination  of  mechanical  elements  to 
give  a  multiple  disc  brake  which  could 
be  made  light  and  strong. 

Once  worked  out,  the  brake  was  sim- 
plicity itself.  Fingers  fastened  to  the 
wheel  rim  drove  two  rings  running  be- 
tween three  sets  of  arms  attached  to  the 
axle  and  forming  the  stationary  mem- 
bers. Three  hydraulic  cylinders  served 
to  clamp  the  stationary  arms  to  the  ro- 
tating rings.  Fourteen  pounds  of  brake 
on  each  wheel  would  stop  a  10,000-pound 
airplane  landing  at  seventy  miles  per 
hour,  within  300  feet  instead  of  the  roll 
of  1,200  feet  formerly  required. 

The  development  of  this  successful  in- 
vention illustrates  the  value  of  a  sane 
approach  to  a  problem  in  order  to  fill  a 
need  which  is  known  to  exist.  Numerous 
other  examples  of  the  application  of 
straight  line  thinking  to  successful  com- 
mercial invention  could  be  cited. 

Before  spending  money  for  the  devel- 
opment of  new  ideas,  first  assume  that 
such  an  invention  has  been  developed. 
Consider  whether  or  not  it  can  be  com- 
mercially successful.  If  the  possible 
profits  are  restricted,  endeavor  to  cal- 
culate the  maximum  expense  which  may 
be  required  for  the  development  of  the 
invention.  Be  conservative  and  figure 
that  it  will  cost  at  least  ten  times  the 
estimated  cost  of  the  first  model. 

Do  not  be  pessimistic,  but  avoid  the 
thought  that  "There's  millions  in  it." 
Most  likely  there  is  not. 
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TELETYPEWRITERS 


HELP  PENNSYLVANIA  AIRLINES,  INC. 
SUPPLY  FAST  MAIL  AND 
PASSENGER  SERVICE 
BETWEEN  CLEVELAND 
AND  WASHINGTON 


Pennsylvania  Airlines,  Inc.,  provides  fast,  luxurious 
air  travel  between  Cleveland,  Akron,  Pittsburgh  and 
Washington  .  .  .  furnishing  direct  connections  with  other 
lines  serving  principal  cities  on  this  continent.  Many  of 
the  passengers  are  business  men  to  whom  punctuality  is 
of  prime  importance.  Teletypewriters*  insure  the  speedv, 
accurate  and  flexible  communication  essential  in  main- 
taining this  service. 

"Teletypewriters  play  a  vital  part  in  our  operations," 
says  H.  S.  Martin,  president.  "For  instance,  Pennsylvania 
Airlines  makes  twenty  connections  a  day,  necessitating 
a  large  number  of  through  reservations  over  other  air- 
lines. Without  Teletypewriter  Service,  it  would  be  almost 
impossible  to  handle  them  efficiently. 

"We  also  get  instant  advices  over  this  modern 
communication  system  as  to  the  quantity  of  mail  and  its 


destination,  arrivals  and  departures  of  our  airplanes, 
weather  reports,  administrative  matters,  dispatches,  and 
a  host  of  other  items  essential  to  efficient  service." 

Teletypewriter  Service — typing  by  wire — is  used  by 
many  other  transport  companies,  and  by  airplane  manu- 
facturers. It  forms  the  veritable  nerve  center  of  an  organi- 
zation, keeping  widely  separated  units  in  constant  and 
instantaneous  "written  conversation"  with  each  other. 
Your  local  Bell  Telephone  Company  will  gladly  give  you 
full  information  about  this  modern  business  aid.  J.ist 
call  the  Business  Office. 


Teletypewriters  are  connected  by  Bell  System  wires  in  such  a  way 
that  a  message  typed  on  one  machine  is  instantly  reproduced  in 
identical  typewritten  form  on  any  or  all  connected  machines.  They 
can  be  operated  by  any  one  who  can  operate  a  typewriter.  As  many 
as  60  words  a  minute  can  be  sent  and  received. 
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RECENT  PATENTS 

(Continued  from  preceding  page) 

Bulkhead  for  rigid  airships.  Karl  Arn- 
stein  and  Paul  Helma,  Akron,  Ohio,  as- 
signors to  Goodyear-Zeppelin  Corporation, 
same  place.  (1,818,952.) 

Grapple  for  airplane  package  transfer  ap- 
paratus. Lytle  S.  Adams,  Seattle,  Wash., 
assignor  to  Airways  Patent  Corporation. 
(1,818,956.) 

Airplane  wing  construction.  James  V. 
Crichton,  Philadelphia.  (1,818,971.) 

Helicopter.  Milford  L.  Darr,  Oakland, 
Calif.  (1,819,075.) 

Aeroplane.  Per  A.  Peterson,  New  York, 
N.  Y.  (1,819,262.) 

Aeroplane  propeller.  Raymond  L.  Ry- 
mal,  Riverside,  111.  (1,819,340.) 

Inductor  compass  generator.  Morris  M. 
Titterington,  Brooklyn,  N.  Y.,  assignor  to 
Pioneer  Instrument  Co.,  same  place. 
(1,819,488.) 

Combatting  sleet  on  airplanes.  Charles  F. 
Chisholm,  Staten  Island,  N.  Y.  (1,819,497.) 

Aeroplane.  Max  F.  Schultze,  Mandan, 
N.  Dak.  (1,819,794.) 

Airplane  vertical  rudder  control  mechan- 
ism. Edwin  M.  Walden,  Tampa,  Fla. 
(1,819,801.) 

Helicopter.  Maitland  B.  Bleecker,  Hemp- 
stead, N.  Y.  (1,819,863.) 

Airplane.  Federico  G.  Diago,  Habana, 
Cuba.  (1,819,948.) 

Aerial  navigation  system  and  method. 
Geoffrey  G.  Kruesi,  Palo  Alto,  Calif.,  as- 
signor to  Federal  Telegraph  Co.,  San  Fran- 
cisco, Calif.  (1,820,004.) 

Aeroplane  hatch  coaming.  Roy  J.  Davis 
and  George  E.  Watts,  Portland,  Oregon. 
(1,820,053.) 

Runway  for  airplanes.  James  Gafney, 
New  York,  N.  Y.  (1,820,062.) 

Adjustable  stabilizer  and  fin.  William  K. 
Ebel,  Cleveland,  and  Lessiter  C.  Milburn, 
Wickliffe,  Ohio,  assignors  to  Glenn  L.  Mar- 
tin Co.,  Cleveland.  (1,820,271.) 

Aeroplane  propeller.  Joseph  Liska,  Lake- 
wood,  Ohio.  (1,820,467.) 

Aeroplane.  William  H.  Gray,  Parramat- 
ta,  N.  S.  W.,  Australia.  (1,820,613.) 

Angle-indicator  for  aircraft.  Robert  J. 
Forest,  Port  Angeles,  Wash.  (1,820,791.) 

Screw  propeller.  Victor  Lougheed,  Wash- 
ington, D.  C.  (1,820,814.) 

Control  device  for  aeroplanes.  Charles 
R.  Bowers,  South  Bend,  Ind.  (1,820,906.) 

Aircraft.  Henry  P.  Massey,  Montclair, 
N.  J.  (1,820,919.) 

Aircraft.  Harold  F.  Pitcairn,  Bryn  Athyn, 
Pa.,  assignor  to  Autogiro  Company  of 
America,  Philadelphia,  Pa.  (1,820,946.) 

Airplane  safety  device.  Jacob  Zinkowet- 
sky,  New  York,  N.  Y.  (1,820,958.) 

Means  and  method  for  loading  aircraft. 
Alexander  F.  Godefroy,  Los  Angeles,  Calif. 
(1,821,057.) 

Semi-buoyant  aircraft.  George  A.  Jin- 
kins,  Philadelphia,  Pa.  (1,821,061.) 

Dirigible  construction.  Levi  S.  Holland, 
Oakland,  Calif.  (1,821,158.) 

Stabilizer    for    airplanes.     Frederick  J. 


Pike,  Buffalo,  N.  Y.  (1,821,273.) 

Aeroplane.  Daniel  C.  Roberts,  Trenton, 
N.  J.  (1,821,323.) 

Hydraulic  brake  for  aeroplanes.  Edward 

B.  Boughton,  Willie  Emmott,  Denis  T. 
Brock  and  Austin  C.  Burdon,  London,  Eng- 
land. (1,821,419.) 

Mail-bag  parachute.  Charles  M.  Graeff, 
Harrisburg,  Pa.  (1,821,433.) 

Propelling  device  for  aircraft  and  the 
like.  William  Stelzer,  Chicago,  111.,  as- 
signor to  American  Propeller  Co.,  Baltimore, 
Md.  (1,821,450.) 

Aeroplane.  Horace  L.  Campbell,  St. 
Louis,  Mo.  (1,821,494.) 

Aeroplane  control  switch.  Celestino  Ro- 
satelli,  Turin,  Italy,  assignor  to  Fiat  Soci- 
eta  Anonima,  same  place.  (1,821,581.) 

Air  mail  unloading  and  pick-up  apparatus. 
Frederick  W.  Weidman,  Drumright,  Okla. 
(1,821,599.) 

Adjustable  wing  safety  device  for  aircraft. 
Edward  J.  Murray,  Glenside,  Pa.  (1,821,- 
764.) 

Anti-ice  airplane  and  improved  wing  con- 
struction therefor.  Archie  C.  Vining, 
Brooklyn,  N.  Y.  (1,821,776.) 

Course-indicator  for  aircraft.  Arthur  J. 
McGrath,  Washington,  D.  C.  (1,821,844.) 

Aerial  machine  (propulsion  means  in- 
cluding a  magazine  of  explosive  charges). 
Joseph  Schulman,  Brooklyn,  N.  Y.  (1,822,- 
063.) 

Steering  device  for  aeroplanes.  Harold  G. 
Davis,  Denver,  Colo.  (1,822,082.) 

Aeroplane-wing  construction.    Arthur  E. 

C.  Thomas,  San  Bruno,  Calif.  (1,822,179.) 
Aeroplane.     Louis    Becheisau,  Paris, 

France.  (1,822,196.) 

Airship.  Delores  S.  Colby,  Waterways, 
Alberta,  Canada.  (1,822,202.) 

Box-shaped  central  portion  of  metal 
aircraft-wing.  Ludwig  Staiger,  Spandau, 
Germany.  (1,822,247.) 

Aeroplane-fuselage  jig.  Joel  D.  Bunch, 
Hollywood,  Calif.,  assignor  to  Earl  Avia- 
tion Corp.,  Los  Angeles,  Calif.  (1,822,270.) 

Package  pick-up  device  for  aircraft.  Mau- 
rice S.  League,  Tacoma,  Wash.  (1,822,354.) 

Aircraft.  Alex  Anderson,  Seattle,  Wash. 
(1,822,386.) 

Aircraft.  Louis  A.  Cadoret,  Pawtucket, 
R.  I.  (1,822,476.) 

Aeronautic  device.  Angelo  R.  Novo,  Guad- 
alupe, Calif.  (1,822,782.) 

Airship.  Julius  B.  Ellinger,  Seattle,  Wash. 
(1,822,849.) 

Wing  structure  for  airplanes.  Hugo  Sund- 
stedt,  New  York,  N.  Y.,  assignor  to  Ameri- 
can Navigation  Corp.,  same  place.  (1,822,- 
940.) 

Airfoil.  John  S.  Maxwell,  San  Diego, 
Calif.  (1,822,976.) 

Means  for  mooring  and  housing  airships. 
Wilfred  V.  N.  Powelson  and  Warren 
Travell,  New  York,  N.  Y.  (1,823,063.) 

Airplane  appliance.  Robert  C.  Stropp, 
Rome,  Ga.  (1,823,069.) 

Aeroplane  landing.  George  W.  Charette, 
Lemon  Grove,  Calif.  (1,823,086.) 

Aeroplane-propeller.  Frederick  A.  Guen- 
ther,  La  Grange,  111.  (1,823,197.) 

Mooring-mast  for  airships.  Wilfred  V.  N. 
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Powelson  and  Warren  Travell,  New  York, 
N.  Y.  (1,823,287.) 

Stabilization  of  airships.  Wilfred  V.  N. 
Powelson  and  Warren  Travell,  New  York, 
N.  Y.  (1,823,288.) 

Housing  equipment  for  aircraft.  Wilfred 
V.  N.  Powelson  and  Warren  Travell,  New 
York,  N.  Y.  (1,823,289.) 

Aircraft.  John  D.  Weber,  Upper  Lake, 
Calif.  (1,823,417.) 

Rudder.  Eugene  Van  Note,  Jersey  City, 
N.  J.  (1,823,433.) 

Aeroplane.  Edmond  A.  Huseby,  Chicago, 
111.  (1,823,655.) 

Float  for  flying  machines.  Claude  Dor- 
nier,  Friedrichshafen-on-the-Bodensee,  Ger- 
many. (1,823,730.) 

Airplane.  Jonathan  P.  Glasby,  Verona, 
N.  J.  (1,823,735.) 

Safety  device  for  aeroplanes.  Frank  R. 
Owens,  Beaver  Crossing,  Neb.  (1,823,758.) 

Safety  attachment  for  aircraft.  Louis 
Friedrich,  Yonkers,  N.  Y.  (1,823,799.) 

Airship.  John  Braunwalder,  Los  Angeles, 
Calif.  (1,823,875.) 

Aircraft.  Giacomo  Cartasso,  Oakland, 
Calif.  (1,824,010.) 

Helicopter.  Rudolph  Chillingworth, 
Brooklyn,  N.  Y.  (1,824,195.) 

Airship.  Don  W.  Wells,  Los  Angeles, 
Calif.  (1,824,250.) 

Aircraft.  Young  Ho  Koun,  New  York 
N.  Y.  (1,824,280.) 

Propelling  system  for  aircraft.  Louis 
Breguet,  Paris,  France.  (1,824,325.) 

Aeroplane  station.  William  B.  Harison, 
Garden  City,  N.  Y.  (1,824,346.) 

Airship.  Nathaniel  G.  Warth,  Gallipolis, 
Ohio.  (1,824,453.) 

Cargo-carrier  for  aircraft.  Charles  H. 
Jacobs,  San  Francisco,  and  Asa  F.  Harsh- 
barger,  Oakland,  Calif.  (1,824,550.) 

Cargo-carrier  support.  Charles  H.  Jacobs, 
San  Francisco,  and  Asa  F.  Harshbarger, 
Oakland,  Calif.  (1,824,551.) 

Rotary  propeller.  Oskar  F.  A.  E.  Grum- 
pelt,  Berlin,  Germany.  (1,824,667.) 

Means  for  mounting  the  propeller  and  its 
prime  mover  on  an  aircraft.  Clifford  Fritz, 
Milwaukee,  Wis.  (1,824,882.) 

Aircraft.  Joseph  J.  Hicks,  Los  Angeles, 
Calif.  (1,825,115.) 

Aeroplane-propeller.  Ignatz  Glanschnig, 
Gary,  Ind.  (1,825,184.) 

Aeroplane.  Rex  B.  Beisel,  Hempstead, 
N.  Y.,  assignor  to  Curtiss  Aeroplane  & 
Motor  Co.  (1,825,301.) 

Aeroplane.  Rudolph  Chillingworth,  New 
York,  N.  Y.  (1,825,305.) 

Airplane  article-pickup  shock-absorber. 
Lytle  S.  Adams,  New  York,  N.  Y.  (1,825,- 
329.) 

Wing  and  aileron  construction  for  air- 
craft. Helmut  J.  Stieger,  Wimbledon,  Lon- 
don, England,  assignor  to  Monospar  Co., 
Ltd.,  London.  (1,825,371.) 

Propeller.  George  B.  Jackson,  Three 
Rivers,  Mich.  (1,825,401.) 

Combination  training  device  for  student 
aviators  and  entertainment  apparatus.  Edwin 
A.  Link,  jr.,  Binghamton,  N.  Y.  (1,- 
825,462.) 

Propeller.  George  Pemmsl,  Dubuque, 
Iowa.  (1,825,473.) 
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Passenger  Hopping  Autogiro  Available 

(Pitcairn,  300  h.p.,  3  place,  NC10768) 


FLYING  South  to  Florida 
January  1st,  1932,  for  en- 
gagements there,  Texas  and 
Southern  States,  to  April  1st, 
1932,  preceded  by  advance  mana- 
ger in  automobile.  A  number  of 
dates  available  on  following 
terms : 

3  day  periods  (2  days  of  good 
weather),  Thursday,  Friday  and 
Saturday,  or  Sunday,  Monday  and 
Tuesday. 

(One  free  exhibition  flight  and 
demonstration  daily).  Guarantee 
of  $300.  for  three  day  period,  plus 


free  hangar,  and  gasoline  and  oil 
at  cost.  Passengers  carried  for 
charge  of  $3  and  $5  per  person,  or 
$45  per  hour  credited  against 
minimum  guarantee  with  excess 
above  this  figure  on  basis  of  80% 
to  us  and  20%  to  airport. 
Our  experience  has  been  that 
twice  the  ordinary  crowds  are 
drawn  through  Autogiro  demon- 
strations, while,  if  you  wish,  a 
small  charge  of  25c  per  car  goes 
far  towards  your  guarantee  (we 
participate  in  no  fees  of  this  char- 
acter). 


Above  ship  is  covered  by  Barber  and  Baldwin  insurance  for 
passenger  liability  on  a  basis  of  $10,000/20,000,  public  liability, 
$23,000/50000,  and  property  damage  to  $10,000.  Our  appearance 
contract  calls  for  assumption  by  airport  of  liability  beyond  this 
figure.  Our  ship  is  operated  by  transport  pilot  Fred  W.  Soule, 
who  has  had  training  of  over  500  hours  on  Autogiros.  Because 
of  its  ability  to  maneuver  close  to  ground,  it  is  a  desirable 
attraction  for  which  admissions  are  obtainable. 


Write  or  wire  for  remaining  available  dates  to 


THE    HORIZON  COMPANY 


Miners  Bank  Building 
Wilkes-Barre,  Pa. 
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REDUCTION  OF  LANDING  SPEEDS 

The  Bypaths  of  Aerial  Navigation  (Die  Seiten- 
wege  de  Luf.tfahrt),  T.  Von  Karman.  Zeitschrift 
feur  Flugtechnik  und  Motorluftschiffahrt,  Vol.  22, 
No.  16,  August  28,  1931,  pp.  481-487  and  (dis- 
cussion)  487-488,  17  figs. 

TP  HE  author  takes  up  the  question  of 
A  whether  the  further  development  of  the 
present  types  of  airplanes  is  a  step  in  the 
right  direction  or  whether  it  would  be  better 
to  start  upon  an  entirely  new  line  of  de- 
velopment. He  points  out  the  chief  defi- 
ciency of  the  present  types  of  airplanes, 
namely  the  relatively  high  landing  speeds, 
and  surveys  the  possibilities  for  increasing 
the  speed  range  of  airplanes.  He  discusses 
in  turn  effects  of  influencing  the  flow  of  air 
upon  the  wing,  and  varying  the  size  of  lift- 
ing surfaces,  and  the  advantages  of  the  wing 
which  has  to  perform  an  oscillatory  motion, 
windmill  airplanes,  and  helicopters. 

Abstract  of  paper  presented  before  the 
Wissenschaftlichen  Gesellschaft  fuer  Luft- 
fahrt. 

GERMAN  AERONAUTICAL 
RESEARCH 

Research  Work  of  the  DVL.  W.  HofF.  Royal 
Aeronautical  Society  Journal,  Vol.  35,  No.  249, 
September,  1931,  pp.  771-802  and  (discussion) 
802-816,  57  figs. 

TP  HE  range  of  aeronautical  research 
carried  on  by  the  Deutschen  Versuch- 
sanstalt  fuer  Luftfahrt  is  discussed  by  the 
head  of  that  organization.  In  taking  up  the 
work  of  the  aerodynamical  department  the 
author  shows  the  scheme  of  an  elongation 
recorder  used  in  determining  the  elongation 
in  the  structural  members  of  an  airplane  in 
flight  for  the  calculation  of  the  actual  air 
forces  acting  on  it,  and  describes  a  seaplane 
equipped  as  a  flying  laboratory  for  testing 
floats,  as  well  as  the  arrangement  for  ob- 
serving propeller  oscillation.  He  explains 
the  means  used  by  the  stress  department  in 
measuring  dynamic  loads  on  airplane  struc- 
tures and  the  design  of  the  optograph  for 
recording  the  deflections  of  whole  structural 
parts. 

He  takes  up  the  scientific  work  on  engines 
and  describes  the  new  device  for  measuring 
the  rate  of  combustion  in  engines  and  a 
torsiograph  used  in  determining  the  torsional 
oscillations  of  a  crankshaft.  He  concludes 
with  brief  reviews  of  the  research  conducted 
by  the  material,  aerial  photography  and 
navigation,  electrotechnical  and  wireless,  and 
flight  departments. 


ENGINE  COMBUSTION  TESTS 

Investigation  of  the  Combustion  Process  in  Spark 
Ignition  Engines  with  Electrical  Methods  of 
Measurement  (Untersuchung  von  Verbrennungs- 
vorgangen  in  Ztindmotoren  Mittels  elektrischer 
Messverfahren),  K.  SchnaufTer.  Zeitschrift  fuer 
Flugtechnik  und  Motorluftschiffahrt,  Vol.  22.  No. 
17,  September  14,  1931.  pp.  526-530,  7  figs. 

J^JEANS  employed  for  investigating 
combustion  in  spark-ignition  engines 
are  discussed  with  particular  reference  to 
detonation.  Oscillograms  taken  to  deter- 
mine the  combustion  speed  and  simultaneous 
pressure  rise  in  the  cylinder  with  detona- 
tion are  shown  and  attention  is  called  to  the 
superiority  of  the  electrical  indicator  of  the 


Elsa  Gardner 


Deutschen  Versuchsanstalt  fuer  Luftfahrt 
for  making  these  tests  of  high-speed  engines. 

The  results  proved  that,  without  detona- 
tion, the  combustion  so  took  place  that  a 
flame  proceeding  from  the  spark  plug  ran 
through  the  combustion  space  at  about  uni- 
form speed.  With  detonation,  the  last  part 
of  the  highly  compressed  mixture  fired 
simultaneously  after  attaining  the  self-igni- 
tion temperature.  Through  the  simultaneous 
firing  of  larger  parts  of  the  mixture  high 
temperature  and  pressure  rises  occurred  with 
the  immediate  conversion  of  energy  which 
followed  so  quickly  and  at  such  a  high 
velocity,  that  strong  local  pressure  differ- 
ences occurred  which  were  equalized  with 
the  velocity  of  sound.  It  was  found  that 
the  intensity  of  the  detonation  depended  on 
the  amount  of  unburnt  mixture  existing  in 
the  combustion  chamber  at  the  beginning 
of  detonation  and  on  its  composition.  To 
measure  the  detonation,  it  is  suggested  that 
the  exact  immediate  pressure  rise  be  meas- 
ured in  the  center  of  the  detonation  or  that 
the  quantity  of  mixture  simultaneously 
reaching  firing  be  compared  with  the  com- 
position of  the  mixture. 

Paper  presented  before  the  Wissenschaft- 
lichen Gesellschaft  fuer  Luftfahrt. 


TORSION 

Several  Cases  of  Non-Circular  Torsion  Solved 
by  Analysis  and  Direct  Test,  I.  Orr.  (British) 
Aeronautical  Research  Committee — Reports  and 
Memoranda  No.  1393,  (Ae.  514),  September,  1930, 
8  pp.,  5  figs. 

A  N  arithmetical  trial  and  error  process 
for  solving  the  torsion  problem  for 
any  chosen  boundaries  is  presented.  By  its 
use  the  torsion  for  several  British  Standard 
structural  sections,  a  shaft  with  keyway,  a 
hollow  square,  a  hollow  serrated  shaft,  a 
circular  shaft  enlarging  to  greater  diameter, 
and  a  shaft  with  a  collar  is  solved.  These 
results  are  checked  by  tests  in  the  case  of  the 
structural  sections  and  hollow  square  by 
measuring  both  the  twist  and  stresses.  The 
failure  of  a  prism  subjected  to  high  local 
stresses  is  also  discussed. 


HEAVY-OIL  ENGINES 

Compression-Ignition  Engines.  H.  T.  Tizard 
Aircraft  Engineering.  Vol.  3,  No.  30,  August 
1931,  pp.  186.  196. 

Q  OMPRESSION-ignition  and  gasoline 
engines  are  compared  and  opinions  ex- 
pressed regarding  the  chances  of  future  com- 
petition between  the  two.  After  the  limits 
of  efficiency  for  the  constant  volume  and 
constant  pressure  cycles  are  fixed,  the  ef- 
fect on  efficiency  of  combustion,  partly  at 
constant  volume  and  partly  at  constant  pres- 
sure, is  examined.  The  author  thinks  it 
wrong  to  arrange  the  jet  so  that  it  travels 
in  the  same  direction  as  the  piston.  He  con- 
siders that  the  aim  should  be  to  inject  fuel 
at  right  angles  to  the  direction  of  motion 
of  the  pistons  with  the  object  of  insuring 
that  the  fuel  is  mixed  with  unburnt  air  as 
it  enters  the  cylinder.    He  takes  up  at  length 


the  probable  effects  of  supercharging  on  pow- 
er and  efficiency. 

In  the  author's  opinion,  it  is  unlikely  that 
the  power-weight  ratio  of  the  normally  aspi- 
rated four-stroke  compression-ignition  en- 
gine can  be  reduced  sufficiently  to  compete 
with  the  gasoline  engine  for  any  length  of 
flight  reasonable  under  commercial  condi- 
tions. He  believes,  however,  that  develop- 
ment of  two-stroke  engines  working  with 
initial  pressures  higher  than  atmospheric 
will  end  in  the  replacement  of  gasoline  en- 
gines altogether. 

DETONATION 

Detonation,  Spark  Plug  Position,  and  Engine 
Speed,  R.  O.  King  and  H.  Moss.  Engineering. 
Vol.  132,  No.  3421,  August  7,  1931,  pp.  177- 
180,  15  figs. 

TP  HE  experiments  described  were  made 
*•  on  the  Ricardo  E-35  variable-compres- 
sion engine  in  the  Air  Ministry  Laboratory 
to  determine  the  usable  compression  ratio, 
and  the  corresponding  power  developed  de- 
pending on  whether  the  spark  plug  position 
causes  the  flame  movement  to  be  toward  the 
exhaust  valves  or  the  cooler  inlet  valves. 
The  relation  between  detonation  and  direc- 
tion of  flame  movement  was  found  to  be 
involved  with  the  effect  of  engine  speed, 
and  the  scope  of  the  experiments  was  ex- 
tended to  determine  the  factors  underlying 
the  usual  effect  of  increase  of  speed  to  delay 
detonation. 

It  is  concluded  that  when  ignition  timing 
is  adjusted  for  maximum  power,  the  same 
output  is  obtained,  whether  the  flame  move- 
ment is  toward  the  exhaust  or  inlet  valves. 
The  advantage  of  one  direction  over  the 
other  appears  to  rest  on  the  comparative 
ability  of  valves  and  spark  plugs  to  with- 
stand overheating.  Spark  plugs  placed  at 
the  exhaust-valve  side  of  the  combustion 
space  tend  to  overheat  in  extreme  conditions, 
and  if  placed  at  the  inlet-valve  side,  the 
consequent  completion  of  combustion  at  the 
opposite  side  tends  excessively  to  raise  the 
exhaust-valve  temperature.  These  difficul- 
ties are  reduced  by  placing  the  spark  plugs 
at  opposite  ends  of  a  diameter  midway  be- 
tween the  exhaust  and  inlet  valves.  Flame 
travel  is  then  towards  the  middle,  the  time 
required  for  combustion  is  reduced  because 
of  shorter  average  length  of  flame  travel, 
and  a  favorable  effect  on  power  is  obtained. 

AIRSHIPS 

The  Latest  French  Airship  Zodiac  VZ-27  (Le 
dernier  dirigeable  Francais  la  vedette  "Zodiac 
VZ-27").  M.  Verneuil.  Genie  Civil,  Vol.  99,  No. 
5,  August  1.  1931.  pp.  105-109,  10  figs.,  3  tables. 

A  ERODYNAMIC  features  of  the  Zodiac 
*^  VZ-27  French  three-lobe  semi-rigid  air- 
ship are  discussed  in  detail.  The  body  is 
divided  into  three  lobes  differing  from  a 
solid  of  revolution,  but  maintaining  a  plane 
of  vertical  symmetry  passing  through  the 
longitudinal  axis.  The  symmetry  with  re- 
gard to  a  horizontal  plane  is  always  less 
perfect,  because  the  straight  sections  are 
egg-shaped  by  the  effect  of  the  pressure 
variations  with  height,  the  curves  of  the 
surface  changing  under  the  effect  of  the 
(Continued  on  following  page) 
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5:00  P.  M.  Labor  Day.  The  waiting 
thousands  at  Cleveland's  Airport  sud- 
denly become  tense.  The  big  moment  of 
the  greatest  air  show  in  history  has 
arrived — the  Thompson  Trophy  race. 

The  planes  are  at  the  starting  line. 
. .  .  Ready  . . .? 

Down  the  field  they  streak.  Like  light- 
ning. Split-seconds  count.  Now  Bayles 
takes  the  lead.  Keeps  it.  Faster  . . .  faster 
...  200  ...  207  ...  222  ...  240  m.p.h.! 

Before  you  realize  it  the  suspense  is 
over.  Bayles  roars  over  the  line  .  .  .  win- 
ning the  hundred-mile  dash  at  an  average 
speed  of  nearly  four  miles  a  minute. 

Goodrich 

Over 

oAnother  B.  F.  Goodrich  Product  '°"n 


No  one  suggests  that  Bayles  won  this 
race  because  his  plane  was  equipped  with 
Goodrich  Low  Pressure  Tires.  This  fact 
is,  nevertheless,  significant.  Nor  only 
Bayles'  plane,  but  the  planes  of  his  four 
nearest  contenders,  Williams,  Jackson, 
Hall  and  Eacker,  were  each  equipped 
with  Goodrich  Low  Pressure  Tires! 

"This  ship  lands  at  approximately  85 
m.p.h  and  is  equipped  with  very  positive 
brakes,"  writes  Mr.  R.  L.  Hall,  Chief  Engi- 
neer of  Granville  Bros.  Aircraft,  Inc., 
makers  of  the  winning  plane.  "Yet  Good- 
rich Low  Pressure  Tires  have  shown  no 
sign  of  wear  or  failure  even  after  landing 
in  very  rough  fields  at  this  terrific  speed." 


For  further  information  on  Goodrich 
Low  Pressure  Tires,  phone  your  nearest 
Goodrich  Distributor  or  write  to  the  Aero- 
nautical Department  of  The  B.  F.  Goodrich 
Rubber  Co.,  Akron,  O.,  and  Los  Angeles, 
Calif. 


bbcr  articles  for  airplanes  •  Silver- 
s  •  Streamline  Windshields  •  Tail 
Hose  •  Tubing  •  Engine  Mounts 
Crash  Pads  -  Accessories 
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{Continued  from  preceding  page) 
interior  pressure  and  the  shaping  of  a 
straight  section,  for  example,  decreasing 
with  increase  of  pressure.  The  ship  is 
powered  with  two  120-horsepower  Samson 
engines,  has  a  volume  of  3,410  cubic  meters, 
a  total  length  of  45,500  meters  and  a  width 
at  the  maximum  cross-section  of  10.94 
meters. 

The  author  quotes  a  formula  of  Jouglard, 
which  gives  an  idea  of  the  progress  in  the 
construction  of  airships,  and  includes  tables 
showing  relative  values  of  lift  coefficients 
for  various  bodies  of  revolution,  coefficients 
of  drag  for  different  types  of  airships  (the 
Astra-Torres,  Los  Angeles,  and  Mediterra- 
nee)  and  other  characteristics  of  airships. 

CORROSION  PROTECTION  OF 
MAGNESIUM  ALLOYS 

The  Protection  of  Magnesium  Alloys  Against 
Corrosion,  H.  Sutton  and  L.  F.  LeBrocq.  (British) 
Aeronautical  Research  Committee — Reports  and 
Memoranda  No.  1390  (M.  73),  July,  1930,  22  pp. 

A  TTEMPTS  to  minimize  the  action  of 
sea  water  spray  on  magnesium  alloys 
are  discussed.  An  alloy  of  magnesium  with 
about  2  per  cent  manganese  appeared  some- 
what more  resistant  to  corrosion  than  com- 
mercially pure  magnesium  but  the  improve- 
ment in  corrosion  resistance  was  not  great 
enough  for  many  purposes.  Sherardizing, 
calorizing,  and  the  Schoop  metal  spray 
process  all  gave  poor  protection  to  the 
commonly  used  types  of  magnesium  alloy. 
No  increase  m  corrosion  resistance  appeared 
obtainable  with  the  electric  deposition  of  zinc 
or  copper  on  commercially  pure  "magnesium 
over  that  of  the  unplated  metal,  and  the  pro- 
tective action  of  anodic  films  was  poor. 

An  immersion  process  in  which  the  work 
is  immersed  for  6  hours  in  a  hot  aqueous 
solution  of  potassium  dichromate,  potash 
alum,  and  caustic  soda,  appeared  to  be  the 
best  all  around  treatment  for  magnesium  or 
magnesium  alloy  parts,  especially  when  the 
work  was  subsequently  coated  with  lanolin, 
or,  preferably,  enamelled. 

FUELS  AND  DETONATION 

Report  on  the  Oxidation  Characteristics  of.  Fuel 
Vapours  with  Regard  to  Engine  Detonation, 
E.  Mardles.  Appendix  by  A.  Egerton.  (British) 
Aeronautical  Research  Committee — Reports  and 
Memoranda  No.  1374  (E.  46),  November,  1930, 
27  pp.,  14  figs. 

"■pHE  problem  of  what  precisely  happens 
A  when  fuel  molecules  are  acted  upon  by 
the  oxygen  of  the  air,  and  what  precisely 
is  the  chain  of  reactions  leading  to  the  ulti- 
mate products  of  combustion,  is  discussed  in 
a  critical  survey  of  the  new  information 
obtained  on  this  subject  and  a  summary  of 
recent  experiments  carried  out  in  the  Air 
Ministry  Laboratory.  The  author  considers 
that  the  peroxide  theory  of  combustion  and 
detonation  has  been  confirmed  and  strength- 
ened by  recent  discoveries  and  that  the  ac- 
tion of  anti-knocks  and  inhibitors  can  be 
traced  to  the  removal  or  decrease  in  con- 
centration of  the  active  catalyst  in  the 
gaseous  mixture  undergoing  combustion, 
since  the  rate  of  reaction  appeared  a  func- 
tion of  this  concentration.  Inhibitors  were 
invariably  found  to  lower  the  temperature 
coefficient  and  accelerators  to  raise  it.  These 
findings  are  in  accord  with  the  conclusions 


of  Tizard  and  Pye  that  the  detonation  ten- 
dency of  fuels  is  dependent  upon  the  tem- 
perature coefficient  of  gaseous  reaction.  A 
short  critical  review  of  various  recent  hy- 
pothesis regarding  combustion  is  given. 

SPINNING  TESTS 

Free  Model  Spinning  Researches,  A.  V.  Stephens. 
Aircraft  Engineering,  Vol.  3,  No.  31,  September, 
1931,  pp.  213-215,  4  figs. 

TPHREE  methods  employed  by  the  Royal 
Aircraft  Establishment  at  Farnborough 
for  investigating  spinning  are  discussed. 
These  include  full-scale  experiments  in 
which  the  motion  of  an  airplane  perform- 
ing in  a  spin  is  recorded  by  means  of  in- 
struments inside  the  plane  or  on  the  ground, 
tests  of  captive  models  or  parts  of  models 
rotating  in  a  wind  tunnel,  and  an  investiga- 
tion of  dynamic  models  in  free  flight.  It 
was  found  that  in  certain  types  of  planes  the 
rudder  and  fin  surfaces  were  badly  screened 
by  the  tail  plane  and  fuselage  at  high  angles 
of  incidence,  and  six  alternative  tail  units 
were  constructed  for  the  Bristol  Fighter  to 
examine  the  screening  effects  of  the 
fuselage. 

A  vertical  model  wind  tunnel  consisting 
of  an  octagonal-section  glass-walled  tube,  2 
feet  in  diameter  and  5  feet  high,  is  described 
as  well  as  a  vertical  tunnel,  30  feet  high 
and  12  feet  in  diameter  which  is  now  being 
constructed  at  the  Establishment  as  a  result 
of  tests  made  on  the  model  tunnel. 

PERFORMANCE  CALCULATION 

Direct  Adaptation  of  a  Motor  Propulsion  Group 
by  the  Graphical  Method  with  Logarithmic  Scales, 
(Adaptation  directe  du  groupe  motopropulseur  par 
la  methode  graphique  a  echelles  logarithroiques), 
G.  Bilbault.  L'Aeronautique,  Vol.  13,  Nos.  147 
and  148,  August  and  September,  1931,  pp.  283- 
290  and  321-325,  42  figs. 

Hp  HE  method  described  is  based  upon  the 
logarithmic  representations  of  Eiffel- 
Rith  and  is  said  to  furnish  a  system  for 
tracing  a  series  of  propeller  groups  so  that 
the  most  suitable  propellers  may  be  selected 
in  a  few  minutes  practically  without  calcula- 
tion but  with  great  precision.  In  the  first 
installment  the  author  develops  the  funda- 
mental theory  and  explains  how  the  polar 
diagrams  for  airplanes  and  propellers  are 
traced.  In  the  second  part,  he  deals  with  a 
number  of  specific  cases,  covering  straight- 
away flight  on  the  ground  and  at  an  altitude, 
both  at  maximum  speed  and  also  with  re- 
duced throttle,  and  climbing  from  the  ground 
with  the  engine  furnishing  nominal  power, 
the  variable-pitch  propeller  being  used  in 
each  of  these  cases.  He  concludes  with 
four  numerical  examples. 


AERODYNAMICS 

Currents  and  Dynamic  Actions  at  Very  High 
Velocities,  (Corrento  e  azioni  dinamiche  a  velocita 
molto  elevate),  E.  Pistolesi.  Aerotecnica.  Vol.  11, 
No.  6-7,  June  and  July,  1931,  pp.  701-729,  27  figs. 

'  I  *HE  author  examines  the  equation  of 
motion  in  a  fluid  in  which  the  com- 
pressibility is  taken  into  account,  and  illus- 
trates different  types  of  currents  with  veloci- 
ties more  or  less  than  that  of  sound.  He 
takes  up  the  problem  of  expansion  around 
a  sharp  corner  or  curved  wall,  the  phenom- 
ena of  the  compression  wave,  and  the 
Prandtl  and  Raleigh  formulas  for  stop 
pressures  inside  a  pitot  tube  when  the  speed 


to  be  measured  exceeds  that  of  sound. 

He  then  passes  on  to  a  consideration  of 
the  dynamic  action  of  a  body  moving  at 
very  high  velocity  and  illustrates  the  be- 
haviour of  projectiles  by  means  of  drawings. 
He  refers  to  the  theoretical  researches  of 
Glauert  on  thin  airfoils  at  high  speeds  be- 
low that  of  sound,  and  of  Ackeret  for  ultra 
enormous  speeds.  In  concluding,  he  dis- 
cusses the  results  of  experiments  carried 
out  in  various  countries  on  wings  at  high 
velocities  and  on  propellers  at  high  tip 
speeds,  as  well  as  those  conducted  by  Stan- 
ton on  a  cylinder  and  by  Pasqualini  at  the 
Royal  School  of  Engineering  at  Turin  on  a 
sphere. 


SEAPLANE  LANDING  IMPACT 

Contribution  to  the  Question  of  Load  Assump- 
tion for  the  Landing  Impact  of  Seaplanes  (Beitrag 
zur  Frage  der  Bela6tungsannahmen  fuer  den 
Landungsstoss  von  Secflugzeugen),  J.  Taub.  Zeit- 
schrif.t  fuer  Flugtechnik  und  Motorluftschiffahrt, 
Vol.  22,  No.  14,  July  28,  1931,  pp.  433-442,  4  figs. 

TP  HE  question  of  load  assumptions  for 
the  landing  impact  of  flying  boats  and 
seaplanes  is  discussed  in  this  report  of  the 
Deutschen  Versuchsanstalt  fuer  Luftfahrt. 
In  the  investigation,  the  influence  of  sea- 
plane size  on  the  percussion  force,  the  ratio 
of  the  percussion  force  for  flying  boats  and 
twin-float  planes,  and  the  ratio  of  the  per- 
cussion force  for  the  concentric  and  one- 
sided landings  of  twin-float  planes  were 
taken  up.  An  idea  of  surface  loading  of 
hulls  or  floats  is  introduced,  and  it  is  shown 
that  by  increasing  the  outlet  of  the  airplane, 
the  hull  surface  loading  may  be  changed  as 
the  wing  loading.  The  impact  multiple  for 
the  one-sided  landing  of  a  twin-float  sea- 
plane was  found  to  depend  on  the  square  of 
the  ratio  of  eccentricity  to"  the  radius  of 
gyration  within  the  practical  limits  of  0.1 
to  2.8. 

The  results  obtained  with  the  percussion 
force  formulas  developed  by  Pabst  and 
Wagner  are  explained.  Examples  are  given 
with  numerical  values  for  the  large  type 
Lanchester  plane  in  which  the  surface  load- 
ing remained  unaltered  and  the  large-type 
Rohrbach  plane  in  which  the  surface  load- 
ing increased  with  the  cube  root  of  the  en- 
largening  factors. 


SEAPLANE  HULLS 

Mathematical  Investigation  of  Strength  of  Wood- 
en Seaplane  Hulls  of  the  Linton-Hope  Type  of 
Construction,  (Full-Sized  Machines— Third  Series). 
W.  C  S.  Wigley.  (British)  Aeronautical  Research 
Committee — Reports  and  Memoranda  No.  1376 
(Ae.  501),  March,  1924,  18  pp.,  4  figs. 

A  N  investigation  made  at  the  request  of 
^*  the  Seaplane  Panel  of  the  Aero- 
nautical Research  Committee  into  the 
strength  of  wooden  seaplane  hull  of  the 
Linton-Hope  (P.  5)  type  is  described.  The 
longitudinal  strength  of  the  hull  is  calculated 
for  two  conditions,  first  supported  at  the 
ends,  and,  secondly,  supported  at  the  center 
of  gravity,  which  are  found  to  be  satisfac- 
tory. In  Appendix  I  are  given  the  moduli  of 
the  timber  employed  in  the  construction  of 
the  P.  5  hull  as  measured  by  Dr.  A.  A. 
Griffith  at  the  R.  A.  E.,  and  in  Appendix  II 
as  an  experimental  confirmation,  the  same 
methods  of  calculation  are  used  to  predict  the 
crushing  load  of  a  Supermarine  Seagull  hull 
which  was  actually  crushed  at  the  Royal 
Aircraft  Establishment. 


NOVEMBER, 


193  1 


61 


%].  S«  Aviation  Brand  Piston  Rings  con- 
tributed to  the  smooth  operation  of  the  12 
Curtiss- Wright  "Conqueror"  engines  which 
powered  the  DO.X  on  its  12,000  mile  flight 


ON  August  27th 
more  than  fifty- 
tons  of  air- 
plane alighted  on  the 
waters  of  New  York  b™/«"o»T*iijs'/4«i«° 
Bay  after  a  leisurely  queror  engines    The  i* 

rings   and   the   five  stack 

flight  of  12,000  miles 
begun  at  Lake  Con- 
stance, Switzerland,  on  November  5,  1930. 
The  giant  Dornier  Do.X,  largest  airplane  in 
the  world,  went  sightseeing  across  Europe  to 
Africa,  over  the  South  Atlantic  to  South 
America,  and  up  the  East  coast  by  easy  stages 
to  New  York,  its  destination.  «J  After  12,000 
miles — over  300  hours  of  heavy  duty  opera- 
tion under  favorable  and  unfavorable  con- 
ditions— the  Do.X's  twelve  600  h.p.  Curtiss- 
Wright  "Conqueror"  engines  are  still  in  ex- 
cellent condition.  Oil  consumption  through- 
out the  flight  was  remarkably  low — only  1.66 
quarts  per  hour  for  each  engine.  U.  S.  Avia- 
tion Brand  Piston  Bings  share  with  Curtiss- 
Wright  the  honors  of  such  mighty  fine  per- 
formance. €|  There  are  four  of  these  sturdy 


RH 

rings  in  each  of  the 

144  cylinders  of  the 

twelve  "Conqueror" 

the    number   of    U.    S.    Amotion  „    .  ,      ,    .  . 

used  in  the  Do-X's  twelve  "Con-  tailed   to  perform 

r*e°\?etie,«riZ%"££  100%!    It  has  been 

demonstrated  on 
many  world-famous 
flights— including  those  of  Lindbergh,  Cham- 
berlin,  Byrd,  Boardman  and  Polando,  and 
others— that  U.  S.  Aviation  Brand  Piston 
Bings  assure  complete  and  continued  sealing 
with  a  minimum  amount  of  attention.  The 
endorsement  of  numerous  builders  of  famous 
engines  is  behind  the  selection  of  U.  S.  Avia- 
tion Brand  Piston  Bings  for  any  internal 
combustion  engine.  C|  Pilots  prefer  U.  S. 
Aviation  Brand  Piston  Bings  for  long  dis- 
tance and  high  speed  flights.  Demand 
these  rings  for  the  extra  long  life  that 
is  built  into  them,  for  their  precision,  true 
circle,  perfect  flatness  and  uniform  wall 
thickness. 


U.  S.  HAMMERED  PISTON  RING  CO.,  Paterson,  New  Jersey 


SOME 


NTERESTING      FACTS      CONCERNING      THE  DO.X 


Capacity — 160  passengers  and  crew  of  10. 
Weight  empty — 64,900  lbs.  Maximum 
weight— 123.200  lbs.  Maximum  fuel  ca- 
pacity— 36,300  lbs.  Length — 131.4  ft. 
Height — 33.6  ft.  Span— 157.5  ft.  Lifting 
area— 5232  sq.  ft.  Power — 12  Curtiss- 
Wright  "Conquerors"  of  600  h.p.  each,  giv- 
ing a  total  of  7200  h.p. 


on  six  nacelles,  in  tandem.  Top  speed — 
134  m.p.h.  Cruising  speed — 116  m.p.h. 
Capable  of  flight  with  only  eight  of.  the 
twelve  engines  operating.  Gasoline  con- 
sumption— 300  gallons  per  hour  for  the 
twelve  engines  at  cruising  speed.  The  hull 
of  the  Do-X  has  three  decks;  the  lower 
deck  is  used  for  fuel  and  oil  storage;  the 


middle  deck  for  passenger  cabins,  dining 
rooms,  lounges,  bar,  kitchen,  etc.;  and  the 
top  deck  for  pilot's  cabin,  chart  room,  and 
rooms  for  the  engineers  and  wireless  oper- 
ators. The  crew,  on  the  flight  to  the 
United  States,  consisted  of  a  commander, 
first  pilot,  second  pilot,  navigator,  wireless 
operator,  2  engineers.  6  mechanics  and  a 
steward. 
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Approved  Type  Airplanes  Now  in  Production  (Continued  from  Oct.  Issue  of  Aero  Digest) 


S  pecifications :  Span,  37  feet  9.5  inches. 
Length  overall,  21  feet  8.5  inches.  Height 
overall,  5  feet  8.5  inches.  Wing  area  (in- 
cluding ailerons),  175  square  feet.  Model 
D-l,  Continental  A-40  of  38  horsepower; 
Model  D-2,  Szekely  of  45  horsepower. 
(Model  D-2)  :  Power  loading,  21  pounds  per 
horsepower.    Wing  loading,  5.5  pounds  per 


ALEXANDER 

FLYABOUT  D-l,  D-2 

Alexander  Aircraft  Compan} 
Colorado  Springs,  Colorado 


square  foot.  Weight  empty,  582  pounds; 
useful  load,  389  pounds;  Payload,  190 
pounds ;  gross  weight  loaded,  962  pounds. 

Performance:  (Models  D-l  and  D-2,  re- 
spectively) High  speed,  80,  93  miles  per 
hour.  Cruising  speed,  70,  80  miles  per  hour. 
Landing  speed,  28,  30  miles  per  hour.  (Model 
D-2)  :  Climb  at  sea  level,  750  feet  per  min- 
ute. Service  ceiling,  10,000  feet.  Absolute 
ceiling,  12,000  feet.  Cruising  radius,  150 
miles.  Gasoline  capacity,  7  gallons.  Oil 
capacity,  1  gallon. 

Both  models  are  two-place  light  cabin 
monoplanes,  identical  except  for  the  motor 
mount.  The  fuselage  framework  is  of  welded 
seamless  steel  tubing  covered  with  fabric. 
Wings  are  of  conventional  two-spar  con- 
struction with  single  piece  solid  laminated 
spruce  spars  front  and  rear.  There  are  two 
metal  and  five  wooden  drag  struts  per  wing. 
Drag  wires  are  of  .080  aircraft  steel.  The 
wings  are  rounded  with  metal  wing  tips. 
The  wings  are  braced  to  the  fuselage  with 


two  parallel  tubular  struts  to  a  side,  faired 
with  wood,  with  auxiliary  jump  struts  run- 
ning from  each  strut  to  the  wing.  Controls 
operate  on  a  cable  system.  Standard  equip- 
ment includes  swiveled  steel  spring  tail  skid, 
staggered  side-by-side  upholstered  seats, 
Pyralin  inspection  windows  on  the  control 
system,  dual  controls,  Goodyear  Airwheels. 


S  pecifications :  Span,  39  feet  9  inches. 
Length  overall,  19  feet  5  inches.  Height 
overall,  7  feet  8  inches.  Wing  area  (in- 
cluding ailerons)  193  square  feet.  Cyclo- 
motor  of  22.5  horsepower  at  2,350  revolu- 
tions per  minute.  Power  loading,  29.1 
pounds  per  horsepower.  Wing  loading,  3.5 
pounds  per  square  foot.    Weight  empty,  430 


CYCLOPLANE 

c-i 

Cycloplane  Company,  Limited 
Los  Angeles,  California 


pounds ;  useful  load,  240  pounds ;  gross 
weight,  670  pounds. 

Performance :  High  speed,  68  miles  per 
hour.  Cruising  speed,  60  miles  per  hour. 
Landing  speed,  20  miles  per  hour.  Cruising 
radius,  200  miles.  Gasoline  capacity,  8  gal- 
lons. 

The  framework  of  the  fuselage  is  con- 
structed of  1025  SAE  steel  tubing  welded 
throughout.  The  fuselage  is  covered  with 
fabric.  The  framework  of  the  tail  group 
and  the  ailerons  is  constructed  of  4130  SAE 
steel  tubing,  welded  and  covered  with  fabric. 
The  wings  are  built  of  solid  spruce  spars, 
unrouted,  and  truss  type  ribs  of  basswood, 
built  up  with  double  chord  members.  The 
leading  edge  of  the  wing  is  covered  with 
17ST  sheet  and  the  entire  wing  is  fabric 
covered. 

The  landing  gear  is  constructed  of  4130 
SAE  steel  tubing.  There  are  provided  5  by 
4  tires  and  wheel  hubs  designed  by  the 
Cycloplane  company.    A  ten-inch  coil  spring 


shock  leg.  A  steerable  tail 
skid  is  provided  as  specified 


is  used  in  the 
whel  or  a  tail 
by  purchasers. 

The  powerplant  is  a  two-cycle,  two-cylin- 
der opposed  aircraft  engine  weighing  sixty 
pounds  complete  with  wooden  propeller  of 
sixty-two-inch  diameter,  magneto  and  car- 
buretor. 


5  pecifications :  Span,  42  feet  10  inches. 
Length  overall,  27  feet  6  inches.  Wing  area 
(including  ailerons),  294  square  feet.  Pratt 

6  Whitney  Wasp  Type  C  of  450  horsepower 
at  2,100  revolutions  per  minute  and  10:1 
blower.  Power  loading,  11.56  pounds  per 
horsepower.  Wing  loading,  17.7  pounds  per 
square  foot.    Weight  empty,  3,250  pounds ; 


LOCKHEED 

ORION 

Detroit  Aircraft  Corporation 
Detroit,  Michigan 


useful  load,  1,950  pounds;  gross  weight, 
5,200  pounds.  Volume  (including  cabin  and 
baggage  compartment),  115  cubic  feet. 

Total  horizontal  area  of  the  control  sur- 
faces, 62.5  square  feet ;  total  vertical  area  of 
control  surfaces,  23.8  square  feet. 

Performance :  High  speed,  220  miles  per 
hour.  Cruising  speed  (at  1,850  revolutions 
per  minute),  175  miles  per  hour.  Landing 
speed,  58  miles  per  hour.  Gasoline  capacity. 
124  gallons.    Oil  capacity.  10  gallons. 

The  Lockheed  Orion  is  a  seven-place  low- 
wing  cabin  monoplane.  Well  streamlined 
throughout,  the  plane  is  equipped  with  N.  A. 
C.  A.  cowling  and  cylinder  bafflles,  Lockheed 
retractable  landing  gear  with  oleo  shock 
units,  Goodrich  semi-balloon  tires  and  brakes. 
A  tail  wheel  or  tail  skid  is  optional.  Pro- 
peller is  Hamilton-Standard. 

Standard  equipment  includes  landing  lights 
and  two  parachute  flares,  automatic  pres- 
sure fire  extinguisher,  cabin  heater,  naviga- 
tion lights,  dome  and  cabin  lights,  and  com- 


bination hand  electric  inertia  starter.  The 
ship  is  bonded  for  radio. 

Among  the  instruments  provided  are  the 
following  :  magnetic  compass,  turn  and  bank 
indicator,  tachometer,  air  speed  indicator, 
rate  of  climb  indicator,  altimeter,  clock,  oil 
pressure  and  oil  temperature  gauges.  In- 
strument lighting  is  indirect. 
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WHEN  DISTANCE  IS  SPANNED/ 


SPEED!  Unrelenting  exaction  of  the  utmost, 
hour  on  hour.  Sudden  acceleration — sud- 
den diminution  of  headway.  Instant  reversals 
of  strain  on  every  part,  either  by  the  voluntary 
maneuvers  of  the  pilot  or  by  freaks  and  per- 
versities of  the  elements.  And  nothing  must 
sag  or  snap! 

Now  and  then,  even  to  the  initiated,  comes  a 
new  awareness  of  the  unimaginable  demands 
put  upon  the  structure  of  an  airplane.  Nothing 
is  more  fundamental  to  its  success  and  safe- 
ty than  the  soundness  of  the  tubular  frame. 


NATIONAL-SHELBY  Aircraft  Tubing  is  the 
product  of  long  experience,  untiring  research, 
thorough  organization,  adequate  equipment. 
It  is  subjected  to  the  severest  tests  and  inspec- 
tions as  to  both  physical  and  chemical  pro- 
perties, and  conforms  to  all  U.  S.  Army  and 
U.  S.  Navy  Specifications.  Designers  of  air- 
craft may  rely  upon  it  as  embodying  all  that 
science  and  skill  can  afford  for  the  needs  of 
such  service. 

Distributors  located  at  all  important  centers. 
Descriptive  booklet  will  be  sent  on  request. 


NATIONAL  TUBE  COMPANY  ■  PITTSBURGH,  PA. 


Subsidiary  of  United 


States  Steel  Corporation 


NATIONAL-SHELBY  AIRCRAFT  TUBING 


■■■I 
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THE  Blackburn  "Sydney"  is  a  tri- 
motor  high-wing  semi-cantilever 
military  monoplane  flying  boat 
developed  by  the  Blackburn  Aeroplane 
and  Motor  Company,  Ltd.,  London, 
England,  for  reconnaissance  and  coastal 
patrol.  The  ship  is  constructed  entirely 
of  metal  with  the  exception  of  the  fabric 
covering  the  wing  and  tail  surfaces. 

The  plane  is  powered  with  three  Rolls- 
Royce  F.  XII  M.  S.  engines  of  525 
horsepower  each,  mounted  in  nacelles 
faired  into  the  upper  side  of  the  leading 
edge  of  the  wing.  In  each  nacelle  are 
a  water  tank  and  radiator  with  shutters, 
and  an  oil  tank  and  cooler.  The  main 
gasoline  tanks  are  carried  in  the  faired 
portions  between  the  hull,  and  the  en- 
gines are  supplied  with  fuel  by  engine 
pumps  through  distributor  control. 

The  hull  has  a  deep  fore-front  and  is 
well  flared  to  keep  down  spray.  The 
sides  of  the  hull  above  the  water  line  are 
nearly  perpendicular,  giving  as  roomy 
an  interior  as  possible.  From  the  second 
step  the  lines  sweep  upward  to  the  stern 
in  which  a  tail  defence  machine  gun  sta- 
tion is  provided. 

The  wing  is  supported  above  the  hull 
at  the  center  by  a  steel  tubular  structure 
built  up  on  the  hull  and  faired  to  form 
a  streamline  nacelle,  and  at  the  ex- 
tremeties  by  the  center  section  by  two 


pairs  of  sloping  struts  from  the  hull.  The 
wing  floats  are  set  close  to  the  hull  and 
are  supported  by  two  pairs  of  struts  from 
the  center  section,  which  bisect  the  wing 
bracing  struts. 

The  tail  plane  is  braced  by  two  pairs 
of  struts  from  the  hull  and  fitted  with 
trimming  and  controlling  elevators.  No 
fins  are  fitted  and  three  rudders,  which 
are  unbraced  externally,  incorporate 
servo  control  which  can  be  engaged  or 
disengaged  as  required. 

Accommodations  are  provided  for  a 
crew  of  five,  comprising  pilot,  pilot- 
navigator,  radio  operator,  engineer  and 
gunner.  The  bow  cockpit  is  arranged 
for  machine  gun,  bombing,  towing  and 
mooring  operations  which  are  carried  out 
by  the  navigator.  Communication  with 
the  bow  cockpit  is  through  the  control 
cabin  which  is  completely  enclosed.  Two 
upholstered  and  adjustable  seats  are 
mounted  side  by  side  on  a  level  higher 
than  the  central  gangway.  Dual  con- 
trols for  both  flying  and  operating  the 
engines  are  provided.  The  cabin  is  pro- 
vided with  sliding  side  windows  and 
sliding  panels  in  the  roof  through  which 
an  upward  and  rearward  vision  can  be 
obtained. 

Dividing  the  control  cabin  from  the 
remaining  interior  compartments  is  a 
water-tight    bulkhead    through  which 


communication  is  provided  by  means  of 
a  door  in  the  center.  Behind  this  bulk- 
head on  the  port  side  is  the  navigator's 
station,  and  on  the  starboard  side,  the 
radio  equipment.  The  navigator  is  pro- 
vided with  a  chart  table,  revolving  chair 
and  space  for  navigation  instruments. 
Mounted  on  the  bulkhead  on  the  %ort 
side  are  a  compass  bracket,  mirror  and 
a  clock.  On  the  starboard  side  the  radio 
apparatus  is  installed  on  a  panel  against 
the  bulkhead  and  a  table  and  chair  similar 
to  those  for  the  navigator  are  provided. 

Aft  of  the  radio  facilities  is  a  settee 
berth,  the  back  of  which  hinges  upward, 
forming  an  upper  berth.  Locker  space 
is  provided  underneath  the  lower  berth. 
Three  mahogany  cupboards  are  installed 
on  the  port  side.  On  the  front  of  the 
rear  main  frame  of  the  starboard  side  of 
this  compartment  is  mounted  an  engine 


Outline  drawing  of  the  Blackburn  "Nile," 
commercial     version     of     the  "Sydney" 


instrument  panel  with  radiator  shutter 
controls ;  this  is  the  engineer's  station 
which  is  fitted  with  two  seats  with  locker 
space  beneath.  Sleeping  quarters  are  in- 
stalled aft  of  this  compartment ;  three 
folding  bunks,  two  on  the  port  side  and 
one  on  the  starboard  side  are  provided. 

Further  aft  is  an  enclosed  lavatory 
with  a  door  on  the  port  side.  Behind 
these  quarters  are  a  cooking  stove,  ice 
chest  and  fresh  water  and  paraffin  stor- 
age tanks. 

At  the  rear  of  this  compartment  is  the 
aft  machine  gun  cockpit  below  which  is 
the  gunner's  platform;  this  platform  has 
a  hinged  top  which  gives  access  to 
locker  space  beneath.  Part  of  this  plat- 
form hinges  upward  to  permit  commu- 
nication with  the  after  part  of  the  hull 
and  the  tail  defense  station. 

Complete  official  data  on  the  Black- 
burn Sydney  has  not  been  issued.  The 
span  is  100  feet;  height,  19  feet  2.5 
inches;  length,  65  feet  7  inches;  wing 
area,  1,500  square  feet;  and  weight  load- 
ed, 21,500  pounds. 


Reconnaissance  and  coastal  patrol  boat  produced  by  Blackburn 
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OR  SOOTING  OF 
SPARK  PLUGS 


The  AC  heat  range  system  puts  in  your 
hands  a  simple,  scientific  basis  for  correcting 
spark  plug  troubles.  It  shows  you  how  to 
select  the  most  efficient  spark  plug  for  every 
type  of  service — plugs  that  will  not  soot  or 
foul  when  you  make  short  hops  or  fly  at 
half  throttle  much  of  the  time,  or  that  will 
not  cause  pre-ignition  when  you  make  long 
flights  at  full  throttle. 


This  system  for  fitting  spark  plugs  to  indi- 
vidual flying  requirements  employs  AC  Miko 
spark  plugs  in  seven  gradations  of  insulator 
length.  When  you  find  indications  that  a 
plug  has  been  running  too  hot,  you  merely 
change  to  a  plug  with  shorter  insulation  ex- 
posed to  the  combustion  temperature.  Like- 
wise, you  choose  a  plug  with  more  exposed 
insulation  when  your  plugs  have  not  been 
running  hot  enough  to  keep  themselves  clean. 
The  method  is  simple,  the  results  are  certain. 

Ask  your  AC  representative  or  jobber's 
salesman,  or  write  direct  to  the  factory,  for 
the  new  AC  heat  range  specification  charts, 
covering  all  aircraft  engines. 

AC   SPARK   PLUG  COMPANY 
FLINT,  MICHIGAN 


APPLY  THE  AC 


HEAT  RANGE  SYSTEM 
AND  FIT  EACH 
SPARK  PLUG  TO 
ITS  JOB 

AC  MIKO  SPARK  PLUGS 
ARE  AVAILABLE 
IN  7  INSULATOR  LENGTHS 


A  CHANGE  FOR  THE  BETTER 


AC  OIL  GAUGES 


>  GAUGBS      AC  C 
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THE  AIR  SERVICES 


SERVICES  AWARD 
NEW  CONTRACTS 

/"<  ONTRACTS  involving  a  combined  total 
^  of  $2,747,265  were  awarded  on  October 
9  to  aeronautical  manufacturers  by  the  War 
and  Navy  Departments. 

The  Army  Air  Corps  receives  under  the 
terms  of  the  contracts  fifty-three  new  air- 
craft and  100  aircraft  engines,  involving  a 
total  of  $1,931, 953'.;,  A  total  of  thirty-one 
new  planes  was  purchased  by  the  Navy  De- 
partment at  a  cost  of  $815,312. 

The  Air  Corps  awards  brought  the  total 
number  of  new  airplanes  purchased  this 
calendar  year  to  551  and  the  number  of 
engines  to  1,070.  Since  January  1,  of  this 
year,  expenditures  for  new  Air  Corps  equip- 
ment have  aggregated  $16,747,317. 

The  largest  order  in  the  most  recent  pur- 
chases went  to  the  Douglas  Aircraft  Com- 
pany, Inc.,  Santa  Monica,  Calif.  The  com- 
pany will  supply  to  the  Air  Corps  eighteen 
observation  planes  for  National  Guard  use 
in  addition  to  five  single-engined  observation 
monoplanes  ;  five  twin-engined  metal  observa- 
tion planes  and  seven  metal,  twin-engined 
light  bombardment  ships,  all  for  actual  serv- 
ice tests,  at  a  cost  of  $718,875. 

Thirteen  attack  planes  and  spare  parts, 
costing  $427,615,  will  be  supplied  by  the  Cur- 
tiss  Aeroplane  and  Motor  Company,  Inc., 
Buffalo,  N.  Y. 

Contract  for  five  pursuit  ships  and  spare 
parts,  costing  $172,609,  was  awarded  by 
the  War  Department  to  the  Detroit  Aircraft 
Corporation.  These  ships  are  Lockheeds  of 
the  two-place  pursuit  type,  powered  with 
Curtiss  V-1570-E  direct  drive  engine. 


The  Pratt  &  Whitney  Aircraft  Company 
of  Hartford,  Conn.,  received  a  contract  for 
100  Hornet  R-1860-B  engines  and  spare 
parts,  at  a  total  cost  of  $612,854. 

The  Navy  Department  contracts  an- 
nounced last  month  were  awarded  to  the 
Chance  Vought  Corporation  of  Hartford, 
Conn.,  and  the  Glenn  L.  Martin  Company, 
Baltimore,  Md.  The  Chance  Vought  com- 
pany will  supply  fifteen  observation  planes, 
type  03U-2,  and  spares  at  a  total  cost  of 
$280,650.  The  Martin  company  was  awarded 
a  contract  for  sixteen  bombing  planes,  BM-2 
type,  and  spare  parts  for  $534,662.  These 
planes  are  modification  of  the  BM-1  planes 
which  are  now  being  built  by  the  Martin 
company. 

Airship  Akron  Completes  Tests 

THE  ninth  and  last  of  a  series  of  flight 
tests  by  the  new  airship  Akron  was  success- 
fully completed  at  Akron,  Ohio,  October  18. 
The  tests  were  made  by  navy  personnel  fol- 
lowing completion  of  the  airship  by  the 
Goodyear-Zeppelin  Corporation  and  were 
designed  to  test  every  detail  of  construction 
before  acceptance  of  the  craft  by  the  Navy 
Department.  The  final  flight  comprised  a 
cruise  of  forty-eight  hours  and  eighteen 
minutes  over  the  Middle-West. 

Air  Corps  Aerial  Photographic  Tests 

AERIAL  photographs  of  mountain  ranges 
200  miles  distant  have  been  taken  by  Air 
Corps  squadrons  stationed  in  Hawaii,  the 
War  Department  recently  announced.  Suc- 
cessful results  were  obtained  by  a  member 
of  the  11th  Photo  Section,  using  standard 
equipment  and  flying  at  an  altitude  of  11,000 
feet. 


Photographs  of  a  parachute  jumper  dur- 
ing the  descent  from  an  airplane  •  in-  flight 
were  recently  made  by  the  jumper  himself, 
the  War  Department  reported.  A  common 
box-type  camera  was  used. 

THE  aircraft  carrier  Lexington  recently 
established  a  speed  record  for  ships  of  her 
size  on  a  run  from  the  Bremerton  Navy- 
Yard  to  San  Pedro,  Calif.,  the  Navy  De- 
partment has  announced.  The  896-foot  ves- 
sel attained  a  maximum  speed  of  33.7  knots, 
or  forty-one  miles  per  hour. 

General  Fechet  on  Tour 

AS  ONE  of  his  last  official  acts,  General 
James  E.  Fechet,  retiring  Chief  of  the  Army 
Air  Corps,  has  started  an  aerial  tour  to  visit 
every  aviation  military  post  in  the  country, 
surveying  the  general  housing  situation  at 
each  field.  The  tour  is  being  made  with 
Representative  W.  Frank  James,  Chairman 
of  the  House  Military  Affairs  Committee. 
A  latest  type  Air  Corps  transport  equipped 
with  two-way  radio  telephone  is  being  used 
on  the  nation-wide  flight. 

General  Fechet  will  retire  soon  and  will 
be  succeeded  as  Chief  of  the  Air  Corps  by 
General  Benjamin  D.  Foulois,  assistant  chief. 

CONSTRUCTION  of  an  all-metal  fifty- 
five-foot  airplane  wing  has  been  completed 
at  Wright  Field,  Dayton,  Ohio,  by  an  Air 
Corps  officer  after  much  research,  the  War 
Department  recently  announced.  The  de- 
sign is  said  to  be  such  that  the  wing  is  con- 
siderably stronger  than  the  usual  cantilever 
wing. 

Randolph  Field  Opens  in  November  as 
Air  Corps  Primary  School 

RANDOLPH  FIELD,  the  "West  Point 
of  the  Air,"  near  San  Antonio,  Texas,  will 
begin  functioning  as  the  new  training  cen- 
ter of  the  Army  Air  Corps  on  November  2, 
when  a  class  of  200  students  will  enter  upon 
an  eight-month  course  of  primary  flight 
training.    Brooks  field  at  San  Antonio,  and 
March  Field,  Riverside,  Calif.,  primary  fly- 
ing schools  of  the  Air  Corps,  were  to  cease 
functioning  as  such  in  the  latter  part  of  ■ 
October.    Among  the  200  students  constitut- 
ing the  first  class  at  Randolph  Field  are 
twenty-two   members  of  the  June,    1931,  [ 
graduating  class  of  the  United  States  Mili-  | 
tary  Academy. 

BIDS  for  the  construction  of  the  National  I 
Guard  Air  Service  hangars  at  the  Boston  il 
Municipal  Airport,  Boston,  Mass.,  were  re-  1 
cently  opened  by  the  Armory  Commission.  I 
During  the  period  of  construction  at  the  1 
field  following  the  award  of  the  contract,  the  I 
squadron  based  at  the  field  will  make  its  1 
operations  headquarters  in  the  American  1 
Airways  hangar  at  the  airport  and  five  of  1 
the  planes  will  be  hangared  there.  Planes  I 
placed  on  an  inactive  status  will  be  housed  1 
at  the  Naval  Air  Station,  Squantum,  Mass.  I 
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New  Boeing  all-metal  bomber  for  Army  Air  Corps,  equipped  with  retractable  landing  gear  and  powered  with  two  Hornet  engines, 
carries  a  crew  of  five  and  can  transport  two  1,000-ponnd  bombs 


Boeing  Reports  on  Aircraft  Production 
for  Services 

TEN  Wasp-powered  pursuits  have  been 
delivered  on  the  contract  for  135  P-12E 
single-seaters  which  the  Army  Air  Corps 
has  awarded  the  Boeing  Airplane  Company, 
Seattle,  Wash.,  and  twelve  more  were 
scheduled  to  be  delivered  during  the  latter 
part  of  October. 

Sixty-three  of  the  pursuits  are  scheduled 
for  delivery  to  Army  Air  Corps  bases  in 
Hawaii,  Panama  and  the  Philippines.  The 
remainder  will  be  flight-delivered  from 
Seattle  to  the  various  Army  Air  Corps  fields 

|  throughout  the  United  States. 

Two  bombers  have  been  completed  and 
are  ready  for  delivery  to  the  Army  Air 
Corps  on  the  recent  contract  for  seven  twin- 
engined,  all-metal  bombers  being  produced 
by  the  Boeing  company.  One  of  the  bombers 
is  powered  with  geared  Hornet  engines,  while 
the  other  has  liquid-cooled  engines  installed. 

The  Boeing  company  plans  to  deliver  be- 
fore January  10,  1932,  the  first  twenty  of  the 
seventy-five  fighters  ordered  by  the  navy. 

|  This  production  schedule  has  been  set  up 
because  the  navy  desires  that  number  of 

1  planes  to  be  attached  to  one  of  the  airplane 

|!  carriers  participating  in  the  midwinter  cruise 
of  the  Battle  Fleet.   The  fighters  are  of  the 

I  latest  type  in  the  Boeing  series  of  fighters 

I  which  have  been  used  by  the  navy  for  the 

)  past  four  years. 

]  Building  of  Second  Super-Dirigible  Pends 

Success  of  Akron  Tests 
|  ""p  HE  economy  plan  of  the  navy  to  meet 
|  1  the  $60,000,000  reduction  in  the  1932- 
|  33  budget  called  for  recently  by  President 
I  Hoover  does  not  contemplate  the  elimin- 
I  ation  of  the  second  super-dirigible  of  the 
I  navy,  of  which  the  Akron  is  the  first, 
t  Charles  Francis  Adams,  Secretary  of  the 


Navy,  has  announced.  Congress  has  ap- 
propriated $1,200,000  toward  the  con- 
struction of  this  airship. 

Plans  of  the  Navy  Department  are  to 
go  ahead  with  the  construction  of  this 
airship  if  the  trial  flights  of  the  Akron 
prove  satisfactory.  If  these  official  tests 
are  met,  the  second  dirigible  would  be 
in  the  revised  budget  and  the  Goodyear- 
Zeppelin  Corporation  would  proceed  with 
the  ZRS-5,  the  second  airship.  The  con- 
tract price  for  the  ZRS-5  was  $2,450,000. 

Bids  for  the  construction  of  a  dirigible 
hangar  at  Sunnyvale,  Calif.,  which  will 
house  an  airship  of  approximately  11,000- 
000  cubic  feet  were  recently  opened  by 
the  Navy  Department.  The  new  hangar, 
which  will  serve  as  a  Pacific  Coast  air- 
ship base,  will  be  1,138  feet  long,  310 
feet  wide  and  198  feet  high.  The  total 
cost  of  the  entire  base  as  authorized  by 
Congress  is  set  at  $5,000,000. 

PERSONNEL  of  the  Naval  Aircraft 
Factory,  Philadelphia,  Pa.,  recently  flew 
from  the  factory  to  the  plant  of  the  Pratt 
&  Whitney  Aircraft  Company,  Hartford, 
Conn.,  to  study  the  types  of  P.  &  W.  en- 
gines installed  in  the  02C-l's.  The  construc- 
tion of  the  engines  was  inspected  from  the 
casting  to  the  finished  product  and  the  me- 
chanics were  then  instructed  in  making 
twenty-hour  checks  and  overhaul.  The  flight 
was  made  in  three  02C-l's  in  formation  and 
required  one  hour  and  fifty  minutes  each 
way. 

CONSTRUCTION  work  is  in  progress 
on  a  second  dirigible  hangar,  located  1,300 
feet  east  of  the  present  hangar,  at  the  U.  S. 
Naval  Air  Station,  Lakehurst,  N.  J.  The 


maximum  height  of  the  structure  when  com- 
pleted will  be  100  feet. 

SPARE  PARTS  for  F2B-1  Wasp-pow- 
ered fighting  planes  of  the  Navy  have  been 
ordered  from  the  Boeing  Airplane  Company 
by  the  Naval  Air  Station,  Pensacola,  Fla. 
The  F2B-l's,  which  were  the  first  single- 
seater  fighters  with  air-cooled  engines  to  be 
built  for  the  Navy  by  the  Boeing  plant, 
were  delivered  in  1927. 

TWO  NEW  contracts  have  been  awarded 
the  Switlik  Parachute  &  Equipment  Com- 
pany by  the  Army  Air  Corps,  company  offi- 
cials recently  reported.  One  contract  called 
for  twenty-six  parachute  training  outfits, 
each  consisting  of  a  back  pack  and  chest 
pack;  and  the  other,  for  507  winter  flying 
suits.  The  suits  are  of  a  new  design  effected 
by  the  Air  Corps  personnel  at  Wright  Field 
and  are  said  to  be  entirely  new  in  flying  togs. 

Stanley  Switlik,  president  of  the  company, 
reported  that  1931  to  date  has  been  the  best 
year  in  the  history  of  the  company.  A  num- 
ber of  army  and  navy  contracts  has  been  re- 
ceived this  year,  in  addition  to  civil  business. 

Airplanes    Make    Night    Contacts  with 
Los  Angeles  in  Flight 

AIRPLANE  contacts  at  night  with  the 
airship  Los  Angeles  were  recently  accom- 
plished, the  Navy  Department  has  announced. 
Previously  this  maneuver  had  been  limited 
to  daylight  flying.  The  night  contacts  with 
the  cruising  airship  were  made  by  two  naval 
fliers  in  training  as  heavier-than-air  pilots 
for  the  new  airship  Akron.  A  number  of 
contacts  was  completed.  Hook-on  and 
take-off  experiments  are  regarded  by  the 
Navy  Department  as  distinctly  an  American 
accomplishment,  similar  tests  believed  to  have 
never  been  tried  by  other  nations. 
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New-Type  Plane 

(France.)  The  invention  of  an  airplane 
equipped  with  telescopic  wings,  designed  to 
permit  the  wing  area  to  be  reduced  pro- 
gressively in  flight  as  fuel  is  used  up  and 
weight  diminished,  was .  announced  by  Ivan 
Makhonine,  a  Russian  engineer  living  in 
Paris.  (Sept.  25) 

Graf  Zeppelin 

(Brazil.)  The  German  airship  Graf 
Zeppelin  left  Pernambuco  on  a  return  trip 
to  Friedricshafen,  following  a  regular  sched- 
ule of  transatlantic  flight.  On  the  flight  to 
Germany,  the  airship  approached  the  200,- 
000-mile  mark  of  air  travel.    (Sept.  25) 

Seaplane  Record 

(England.)  Using  a  new  fuel  and  an  en- 
gine built  solely  for  the  test,  Flight  Lieuten- 
ant G.  H.  Stainforth  established  a  new 
world's  seaplane  speed  record  of  408.8  miles 
per  hour  average  in  five  runs  over  a  three- 
kilometer  course  on  the  Solent  in  a  Super- 
marine  S6B  seaplane.  His  fastest  lap  was 
415.2  miles  per  hour.  (Sept.  29) 

Glider  Flight 

A  distance  of  twenty-six  miles  from  Le- 
roy  to  Rochester,  N.  Y.,  was  flown  in  a 
motorless  aircraft  by  W.  Hawley  Bowlus. 
The  flight  was  completed  in  forty-five  min- 
utes.   (Sept.  30) 

State  Air  Laws 

State  air  laws  prohibiting  the  operation 
of  planes  not  licensed  by  the  U.  S.  Depart- 
ment of  Commerce  became  effective  in  New 
York  and  New  Jersey.  All  unlicensed  pi- 
lots and  all  planes  without  Airworthiness 
Certificates  were  grounded.    (Sept.  30.) 

Night  Air  Contacts 

Airplane  contacts  at  night  with  the  navy 
airship  Los  Angeles  have  been  successfully 
completed  by  two  navy  pilots,  the  Navy  De- 
partment, Bureau  of  Aeronautics,  announced. 
Previously,  planes  had  taken  off  from  and 
hooked  onto  the  airship  only  in  the  day 
time.  (Oct.  1) 

High-Altitude  Plane 

(Germany.)  Initial  test  flights  of  a  Jun- 
kers plane  designed  for  high-altitude  flying 
were  conducted.  The  tests  did  not  comprise 
flights  at  high  altitudes ;  these  are  to  be 
undertaken  in  the  future.    (Oct.  2.) 

Japan-U.  S.  Flight 

The  first  non-stop  flight  from  Japan  to  the 
United  States  was  completed  at  Wenatchee, 
Wash.,  by  Clyde  Pangborn  and  Hugh  Hern- 
don,  Jr.,  in  a  Bellanca  monoplane.  They 
flew  from  Samushiro  Beach  across  the  Pa- 


cific, covering  the  distance  of  4,877  miles  in 
forty-one  hours  and  thirteen  minutes.  The 
landing  gear  was  dropped  after  the  take-off 
to  decrease  wind  resistance.  A  successful 
landing  at  Wenatchee  was  accomplished. 
They  left  New  York  on  July  28  on  a  pro- 
jected world  flight  to  establish  a  new  record. 
A  damaged  wing  at  Khabarovsk,  Siberia, 
forced  the  fliers  to  abandon  the  attempt  at 
the  world  record.  They  continued  to  Tokio 
with  the  plan  of  making  the  Japan-United 
States  flight.    (Oct.  5.) 

S.  A.  E.  Meeting 

The  production  meeting  of  the  Society 
of  Automotive  Enginers  was  held  at  the 
Book-Cadillac  Hotel,  Detroit,  Mich.  (Oct. 

7-  8.) 

Robot  Plane  Pilot 

The  first  civilian  demonstration  of  the 
Sperry  automatic  pilot  was  conducted  at 
Newark  Airport,  N.  J.  The  device  has 
been  installed  on  an  eighteen-passenger 
Curtiss  Condor  for  the  purposes  of  demon- 
stration to  civil  aviation  and  a  series  of 
tests  will  be  made.  Following  successful 
experiments  with  the  automatic  pilot  con- 
ducted by  the  Army  Air  Corps  and  the 
Naval  Air  Service  for  several  years,  the 
Sperry  company,  manufacturer  of  the  robot 
pilot,  received  permission  for  the  new  tests. 
(Oct.  7.) 

Air  Pageant 

The  First  Annual  All-Southern  Aircraft 
Pageant  was  held  at  Charlotte,  N.  C.  (Oct. 

8-  11.) 

Air  Service  Contracts 

Contracts  involving  a  combined  total  of 
$2,747,265  were  awarded  to  aeronautical 
manufacturers  by  the  War  and  Navy  De- 
partments. Under  the  terms  of  the  con- 
tracts, the  Air  Corps  will  receive  fifty-three 
new  aircraft  and  100  new  aircraft  engines, 
involving  a  total  cost  of  $1,931,953;  and 


the  Bureau  of  Aeronautics,  thirty-one  planes 
at  a  total  cost  of  $815,312.  (Oct.  9.) 

Largest  Amphibion 

Sponsored  by  Mrs.  Herbert  Hoover,  the 
American  Clipper,  largest  amphibion  in  the 
.  world  and  the  largest  commercial  airplane 
ever  constructed  in  the  United  States,  was 
christened  in  ceremonies  held  at  the  Naval 
Air  Station,  Anacostia,  D.  C.  The  ship 
was  built  by  the  Sikorsky  Aviation  Corpora- 
tion for  Pan  American  Airways  which  will 
place  the  craft  in  regular  air  transport  ser- 
vice on  the  Latin  American  division  of  the 
company's  airlines.  (Oct.  12.) 

V.  S. -Venezuela  Flight 

A  good-will  flight  of  5,000  miles  from  thJ 
United  States  to  Venezuela  was  started  at 
Roosevelt  Field,  N.  Y.,  by  George  Poca- 
terra,  pilot,  and  L.  Hoover,  mechanic,  in  a 
Stearman  biplane.  They  planed  to  fly  to 
Caracas,  Venezuela,  via  St.  Louis,  Tulsa, 
Brownsville,  Mexico  City,  and  Guatemala 
City.  (Oct.  14.) 

Air  Safety 

Col.  Clarence  M.  Young,  Assistant  Secre- 
tary of  Commerce  for  Aeronautics,  addressed 
the  Twentieth  Annual  Safety  Congress  at 
Chicago,  111.  Discussing  the  problems  of 
safety  in  aeronautics,  Colonel  Young  at- 
tributed the  "present  gratifying  condition  of 
civil  and  commercial  aeronautics"  in  a  large 
degree  to  the  safety  measures  which  are 
being  employed.  (Oct.  16.) 

Four-Field  Air  Show 

A  four-field  air  show  was  held  in  the 
area  of  New  York  City  to  raise  funds  for 
the  benefit  of  the  unemployed.  Military  and 
commercial  pilots  participated  in  a  number 
of  aerial  exhibitions.  A  feature  of  the  show 
was  the  airplane  ferry  service  for  the  gen- 
eral public  between  the  four  airports  and 
sight-seeing  flights  over  New  York.  The 
entire  proceeds  were  donated  to  the  Emerg- 
ency Unemployment  Relief  Committee.  The,: 
show  was  staged  at  Roosevelt  Field,  Floyd 
Bennet  Field,  Curtiss-Wright  Airport  and  \ 
Glenn  H.  Curtiss  Airport.  (Oct.  17-18.) 


Pangborn  and  Herndon  about  to  land  at  Wenatchee,  Wash.,  on  flight  from  Japan 
without  landing  gear  which  they  dropped  to  decrease  air  resistance 
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Pangborn  and  Herndon 

Clyde  Pangborn  and  Hugh  Herndon,  Jr., 
landed  at  Floyd  Bennett  Field,  Brooklyn, 
N.  Y.,  completing  a  'round-the-world  flight 
which  started  at  the  field  more  than  two 
months  previously.  In  the  course  of  the 
flight  they  completed  the  first  non-stop  aerial 
!  crossing  of  the  Pacific  from  Japan  to  the 
United  States.  (Oct.  17.) 

Graf  Zeppelin 

(Germany.)    The  airship  Graf  Zeppelin 
left  Friedrichshafen  on  a  commercial  flight 
J  to  Pernambuco,  Brazil.    The  airship  carried 
I   seventeen  passengers  and  was  under  the  com- 
mand of  Capt.  Ernst  Lehmann.  (Oct.  17.) 

AS.M.E.  Air  Meeting 

The  Aeronautical  Division  of  the  Ameri- 
can Society  of  Mechanical  Engineers  met 
at  Philadelphia,  Pa.,  in  conjunction  with  the 
j   Engineers    Club   of    Philadelphia    and  the 
Aero  Club  of  Pennsylvania.    The  program 
j  included  an  inspection  trip  to  the  Pitcairn 
j  Aviation  Field  and  a  dinner  and  technical 
sessions  at  the  Engineers'  Club.    (Oct.  20.) 

!  Airship  Akron 

Following  the  successful  completion  of  a 
number  of  test  flights  by  a  navy  crew,  pre- 

j  liminary  acceptance  of  the  Akron,  the  world's 
largest  airship,  was  approved  by  Charles 

j  Francis  Adams,  Secretary  of  the  Navy,  who 
announced  simultaneously  that  the  construc- 
tion of  the  Akron's  sister  ship,  the  ZRS-S, 
would  be  started  immediately  by  the  Good- 
year-Zeppelin  Corporation.  The  last  test 
flight  comprised  a  cruise  of  forty-eight  hours 
and  eighteen  minutes  over  the  Mid-West. 
(Oct.  20.) 

Canada-Mexico  Flight 

A   flight    of   approximately   2,500  miles 
from    Ottawa,    Canada,   to   Mexico  City, 
Mexico,  was  completed  by  Major  James  H. 
|  Doolittle  in  a  total  flying  time  of  eleven 
i  hours  and  forty-five  minutes  at  an  average 
|  flying  speed  of  212.7  miles  per  hour.  Total 
i  elapsed  time  was  twelve  hours  and  thirty- 
six  minutes,  stops  for  refueling  being  made 
en  route  at  Washington,  D.  C,  Birmingham, 
Ala.,  and  Corpus  Christi,  Texas.  (Oct.  20.) 

Akron  at  Lakehurst 

The  navy  airship  Akron  flew  from  Akron, 
Ohio,  to  the  Naval  Air  Station,  Lakehurst, 
N.  J.,  where  it  will  be  based  in  the  servi<-» 
of  the  navy.    (Oct.  22.) 

Lindberghs 

Colonel  and  Mrs.  Lindbergh  landed  at 
Newark  Airport,  N.  J.,  on  a  flight  from 
Victoria,  B.C.,  in  thirty-nine  hours  and 
twelve  minutes  elapsed  time.  They  recently 
left  China  where  they  had  been  aiding  in 
flood  rescue  work  by  making  aerial  surveys, 
and  sailed  for  Victoria.  The  Lindberghs 
had  intended  to  fly  back  in  easy  stages,  but 
the  sudden  death  of  Senator  D.  W.  Mor- 
row, Mrs.  Lindbergh's  father,  changed  their 
plans  and  they  started  at  once,  sailing  from 
Tokio.    (Oct.  23.) 

Benefit  Air  Meet 

.  An  air  meet  for  the  benefit  of  the  unem- 
ployed was  held  at  the  Jersey  City  Airport, 
Droyer's  Point,  N.  J.    (Oct.  23-25.) 
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THE  TRENDS  IN  AIR  TRANSPORTATION 


I™1  HAT  the  American  public  has  a  greater 
*■  practical  interest  in  flying  than  in  any 
previous  time  in  the  history  of  aeronautics, 
is  the  opinion  of  Col.  Clarence  M.  Young, 
Assistant  Secretary  of  Commerce  for  Aero- 
nautics, based  on  observations  made  during 
a  recent  6,500-mile  inspection  tour  of  the 
Federal  airways  system. 

Air  transportation  is  on  a  strictly  busi- 
ness basis,  Colonel  Young  asserted,  and  the 
romance  of  successful  pioneering  alone  re- 
mains. Users  of  air  transportation  employ 
it  primarily  because  it  means  a  saving  of 
time  and  money  and  there  is  an  ever-in- 
creasing number  of  "repeating"  air  travelers. 

"Another  impressive  observation,"  Colonel 
Young  stated,  "was  the  trend  toward  a  high- 
er standard  of  aircraft  used  for  miscellan- 
eous puposes  such  as  student  instruction,  air 
taxi  work,  private  flying  and  various  non- 
scheduled  industrial  operations.  The  old 
stock,  the  obsolescent  types,  are  not  so  much 
in  evidence  at  the  airports  and  landing  fields. 
The  newer  equipment  is  better  maintained, 
is  more  efficient  and  in  general  gives  an  im- 
pression of  a  healthier  and  more  secure  con- 
dition of  the  miscellaneous  phase  of  flying. 

"Practically  all  scheduled  airline  opera- 


tors are  anticipating  the  production  of  air- 
craft with  higher  cruising  speeds,  for  two 
outstanding  reasons :  First,  even  though 
scheduled  air  transportation  is  three  to  four 
times  faster  than  surface  methods,  the  pub- 
lic is  beginning  to  demand  an  increase  in 
cruising  speed ;  second,  higher  cruising 
speeds  will  reduce  per  mile  cost  of  operation." 

Colonel  Young  stated  that  two-way  radio 
communication  is  showing  a  most  gratifying 
development.  In  flight  it  is  possible  to  com- 
municate with  pilots  flying  hundreds  of 
miles  distant  as  well  as  with  radio  ground 
stations,  and  to  receive  regularly  Depart- 
ment of  Commerce  weather  reports  on  half- 
hourly  schedules. 

In  addition  to  this  weather  reporting  serv- 
ice, the  Federal  airways  system  includes 
Department  of  Commerce  intermediate  land- 
ing fields  located  at  forty  to  fifty-mile  inter- 
vals ;  beacon  lights  at  ten  to  fifteen-mile 
spacings ;  radio  range  beacons  which  provide 
radio  signals  to  guide  a  pilot  along  the  air- 
way and  keep  him  from  straying  off  the 
course;  and  radio  marker  beacons  to  warn 
him  of  obstructions  along  the  airway  or 
to  mark  the  intersection  of  adjacent  radio 
beacon  beams. 


LICENSED  PLANES 
AND  PILOTS  ON 
INCREASE 

T  NCREASES  in  the  number  of  licensed 

pilots  and  aircraft  during  the  third  quar- 
ter of  this  year  were  announced  recently  by 
the  Aeronautics  Branch  of  the  Department 
of  Commerce.  There  were  17,242  pilots, 
10,609  aircraft  and  9,166  mechanics  holding 
active  Department  of  Commerce  licenses  on 
October  1.  This  is  in  comparison  with  July 
1  of  this  year  when  there  were  16,268  li- 
censed pilots  and  10,235  licensed  aircraft. 
During  this  period  the  number  of  mechanics 
decreased  56. 

In  all,  there  were  6,722  transport,  1,709 
limited  commercial,  54  industrial,  and  8,757 
private  pilots  and  296  glider  pilots  on  Oc- 
tober 1.  Among  the  17,242  persons  who 
held  these  pilots'  licenses  there  were  476 
women,  of  whom  35  were  transport,  54  lim- 
ited commercial,  one  industrial  and  386 
private  pilots.  The  group  of  licensed  me- 
chanics included  five  women. 

In  number  of  licensed  pilots,  California 
led  with  3.220,  New  York  was  second  with 
1.811.  and  Illinois  third  with  1,121.  Cali- 
fornia led  the  list  of  licensed  mechanics  with 
1,664.    New  York  had  880  and  Illinois  559. 

The  State  of  New  York  had  the  great- 
est number  of  licensed  and  unlicensed  air- 
craft, 1.200.  California  was  second  with 
1.175  and  Illinois  third  with  744.  With  re- 
spect to  licensed  planes,  however,  California 
had  957,  New  York  927,  and  Illinois  505. 
New  York  had  the  greatest  number  of  un- 
licensed aircraft,  273.  Illinois  had  second 
with  239,  and  California  third  with  218. 

Gliders  on  record  totaled  1,272  of  which 
111  were  licensed  and  1,161  unlicensed.  The 
study  showed  California  to  be  in  the  lead 


with  261  gliders  and  114  licensed  glider 
pilots.  Second  place  went  to  New  York 
with  127  gliders  and  45  pilots,  and  third 
place  to  Michigan,  with  122  gliders  and  20 
pilots.  Illinois  was  shown  to  have  18  glider 
pilots  and  77  gliders,  while  Ohio  had  107 
gliders  and  16  pilots. 

Licensing  of  Pilots    of  Unconventional 
Types  of  Aircraft  Provided 

PROVISION  for  the  licensing  and  rating 
of  pilots  of  unconventional  types  of  aircraft 
is  being  made  by  the  Aeronautics  Branch 
of  the  Department  of  Commerce,  officials 
recently  announced. 

Conventional  aircraft  are  defined  by  the 
Aeronautics  Branch  as  being  those  types 
of  heavier-than-air  aircraft  which  depend 
for  sustentation  upon  fixed  planes  and 
which  are  controlled  by  trailing  tail  sur- 
faces. Those  types  which  do  not  conform 
to  this  definition  are  classed  as  unconven- 
tional. 

Pilots  who  now  hold  transport  and  limited 
commercial  licenses,  which  entitle  them  to 
carry  passengers  for  hire  in  conventional 
aircraft,  may  also  carry  passengers  for  hire 
in  unconventional  types  upon  passing  a  flight 
test  designed  to  ascertain  their  ability  to 
fly  such  aircraft.  Their  authority  to  carry 
pay  passengers  in  both  types  of  aircraft 
will  be  indicated  on  a  rating  sheet  which 
forms  a  part  of  the  license  and  is  carried 
by  the  pilot.  The  new  sheet  will  be  substi- 
tuted for  the  old  as  rapidly  as  pilots'  licenses 
are  renewed. 

Licensed  pilots  who  now  hold  regular  li- 
censes in  the  grades  below  limited  commer- 
cial and  transport  may  fly  unconventional 
types  without  the  rating,  which  is  applicable 
only  to  the  grades  of  license  which  permit 
the  carrying  of  passengers  for  hire. 

Pilots  who  have  received  their  training 
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in  unconventional  types  of  aircraft  and  who 
do  not  have  regular  licenses  will  be  issued 
separate  special  licenses. 

Air  Violations  Total  438  in  Third  Quarter 

THERE  were  438  violations  of  the  Air 
Commerce  Regulations  dealt  with  by  the 
Aeronautics  Branch  of  the  Department  of 
Commerce  during  the  third  quarter  of  1931, 
according  to  a  recent  announcement  of  Gil- 
bert G.  Budwig,  Director  of  Air  Regula- 
tion. The  total  violations  of  the  regulations 
for  this  period  represented  an  increase  of 
128  over  the  second  quarter  of  the  year. 
Fines  totaling  $370  were  assessed  against 
eighty-nine  persons  and  collected,  and  $747 
were  collected  on  civil  penalties  previously 
assessed.  Penalties  in  the  form  of  sixty- 
one  reprimands,  108  suspensions,  thirty-six 
revocations  and  seven  denials  of  licenses 
were  imposed  for  violations.  In  137  cases, 
evidence  was  produced  which  justified  dis- 
missal. 

Violations  of  the  Air  Commerce  Regula- 
tions dealing  with  low  flying  led  the  list  of 
specific  offenses.  There  were  103  violations 
of  the  low  flying  provisions  and  seventy-five 
of  the  acrobatics  clause  of  the  regulations. 

THE  question  of  safety  in  aeronautics 
was  discussed  by  Col.  Clarence  M.  Young, 
Assistant  Secretary  of  Commerce  for  Aero- 
nautics, in  an  address  delivered  October  16 
at  the  Twentieth  Annual  Safety  Congress 
of  the  National  Safety  Council,  held  at  Chi- 
cago, 111.  Colonel  Young  said  that  the 
problems  of  safety  in  air  transportation  is 
no  different,  fundamentally,  from  the  safety 
problems  of  other  means  of  transport.  He 
discussed  in  detail  the  measures  which  have 
been  taken  to  promote  safety  in  aerial  trans- 
port. He  accredited  "the  present  gratify- 
ing condition  of  civil  and  commercial  aero- 
nautics in  the  United  States"  in  a  large  de- 
gree to  the  safety  measures  that  have  been 
and  are  constantly  being  employed. 


NORTHEAST 


MAINE  AIR  TRANSPORT  recently 
reported  3,923  passengers  carried  in  the 
five  and  one-half  months  from  May  1  to 
October  IS.  The  estimated  number  of  miles 
flown  during  that  period  is  close  to  50,000. 
The  peak  of  the  season  was  reached  in  Sep- 
tember when  traffic  averaged  between  fifty 
and  sixty  passengers  a  day,  most  of  it  on  the 
scheduled  trips  to  North  Haven  and  Vinal 
Haven.  The  mid-day  trip  was  taken  off 
October  1  but  the  islands  will  continue  to 
have  plane  service  to  the  mainland  morning 
and  afternoon. 

PAN  AMERICAN  AIRWAYS'  sea- 
plane base  of  operations  at  Calais,  Me., 
used  in  its  international  service  between 
Boston  and  Halifax,  N.  S.,  has  been  desig- 
nated a  temporary  airport  of  entry. 

AN  international  air  meet  has  been  held 
at  the  Caribou  Municipal  Airport  with  a 


number  of  races  and  contests.  More  than 
two  dozen  planes  from  New  England  and 
Canada  participated  in  the  events.  The  air- 
port was  named  a  temporary  airport  of 
entry. 

THE  Southern  New  England  Flying 
Service,  Inc.,  was  recently  granted  a  char- 
ter to  operate  out  of  What  Cheer  Airport, 
Pawtucket,  R.  I.  The  incorporators  are 
Joshua  Crane,  Jr.,  North  Quincy,  Mass., 
Percy  B.  Berby,  Boston,  Mass.,  and  Ray 
Morrison  and  Boyd  S.  Howland  of  Paw- 
tucket, R.  I.  The  corporation  is  authorized 
to  own,  operate,  lease  and  control  airports, 
deal  in  and  operate  airplanes,  carry  pas- 
sengers for  hire  and  conduct  aviation 
schools. 

THE  establishment  of  the  Kellett  Auto- 
giro  Agency  in  Boston,  Mass.,  has  been 
announced  by  the  A.  D.  M.  Corporation, 
which  has  established  this  agency  under 
appointment  by  the  Kellett  Aircraft  Cor- 
poration of  Philadelphia,  licensee  of  the 
Autogiro  Corporation  of  America,  which 
hold  exclusive  rights  to  the  Cierva  patents 
in  the  United  States.  The  field  headquar- 
ters for  the  Kellett  Autogiro  will  be  Welles- 
ley-Natick  Airport  where  complete  facilities 
for  demonstration  and  service  will  be  main- 
tained. Herbert  C.  Mayer  is  president  of 
the  A.  D.  M.  Corporation  and  Martin 
Dodge  is  secretary-treasurer. 


COMING 
AERONAUTICAL 
EVENTS 


October  27-29.  Ninth  National  Trans- 
portation Meeting  of  the  S.  A.  E., 
Shoreham  Hotel,  Washington,  D.  C. 

November  11.  Thirteenth  Annual 
Armistice  Day  celebration. 

November  15-22.  Second  Annual  Bal- 
timore Aircraft  Show  and  Industrial 
Exhibition,  Service  Field  Airport, 
Baltimore,  Md. 

November  22-December  5.  Glider 
Contest,  auspices  Honolulu  Chapter 
of  the  N.  A.  A.,  Honolulu,  Hawaii. 
Postponed  from  October  22-No- 
vember  5. 

November  26-29.  Charlotte  Sports- 
manship Air  Pageant  featuring  Al 
Williams,  Charlotte,  N.  C. 

January,  1932.  Miami  Ail-American 
Air  Races,  Miami,  Fla.,  definite  date 
pending. 

January  14,  1932.  Annual  Dinner  of 
the  S.  A.  E.,  Pennsylvania  Hotel, 
New  York. 

January  25-29,  1932.  Annual  Meeting 
of  the  S.  A.  E.,  Book-Cadillac  Hotel, 
Detroit,  Mich. 


JOSHUA  CRANE,  Jr.,  president  of  the 
Dennison  Airport,  Inc.,  Quincy,  Mass.,  and 
associates  have  taken  over  the  unexpired 
lease  to  the  What  Cheer  Airport,  Paw- 
tucket, R.  I.,  formerly  held  by  the  Curtiss- 
Wright  Flying  Service. 

Kurt  Langborg,  former  chief  pilot  for  the 
defunct  Rhode  Island  Flying  Service,  will 
be  chief  pilot  of  the  new  company,  assisted 
by  Ray  Morrison.  Boyd  Howland  of  Denni- 
son is  mechanic. 

THE  Curtiss-Wright  Flying  Service  base 
at  Rockland,  Maine,  announced  recently  the 
appointment  of  Samuel  D.  Irwin  as  man- 
ager. 

GEORGE  CHAPLINE,  director  of  sales 
and  service  for  the  Wright  Aeronautical 
Corporation,  Paterson,  N.  J.,  recently  an- 
nounced that  a  new  Wright  Cyclone  engine 
of  625  horsepower  was  recently  installed 
in  the  Curtiss  Command  "Helldiver,"  used 
by  David  A.  Ingalls,  Assistant  Secretary 
of  the  Navy  for  Aeronautics.  The  new  en- 
gine is  similar  to  the  Cyclone  of  575  horse- 
power with  which  Secretary  Ingalls'  plane 
was  previously  powered,  but  the  compres- 
sion ratio  is  6.25:1  instead  of  5.1 :1  as  in  the 
standard  models. 

UNDER  the  recent  change  in  policy  an- 
nounced by  J.  S.  Allard,  president  of  the 
Curtiss-Wright  Flying  Service,  one  of  the 
first  moves  was  to  clarify  and  to  define  sales 
territories,  including  changes  in  personnel 
at  a  few  of  the  thirty  bases  located  through- 
out the  United  States. 

"The  independent  operator  can  profitably 
carry  on  certain  phases  of  airplane  opera- 
tion," Mr.  Allard  stated,  "but  he  cannot 
afford  to  maintain  terminal  facilities  and 
service  equipment  in  a  manner  comparable 
with  that  in  which  the  Curtiss-Wright  Fly- 
ing Service  has  invested  so  much  to  main- 
tain. Therefore,  wherever  possible,  it  will 
be  the  policy  to  interest  independent  opera- 
tors in  those  operations  which  they  can  suc- 
cessfully handle,  offering  them  the  terminal 
facilities  and  service  work  of  the  Curtiss- 
Wright  Flying  Service  but  curtailing  opera- 
tions at  certain  points  where  we  have  been 
competing  with  operators  who  are  our  cus- 
tomers and  who  we  feel  can  handle  this  work 
more  economically  than  we  can." 

A  rearrangement  of  sales  territories  un- 
der district  managers  was  recently  com- 
pleted by  the  company. 

A  ROUND-TRIP  rate  of  $20  between 
Washington  and  New  York  over  the  East- 
ern Air  Transport  System  became  effective 
October  15,  reducing  the  air  fare  one-third 
below  the  former  price.  The  round  trip 
rate  also  applies  to  Baltimore,  and  reduc- 
tions in  one-way  tariffs  went  into  effect  on 
the  same  date. 

The  reduced  fares  are  effected,  company 
officials  said,  through  a  large  increase  in 
passenger  volume  over  this  section  of  the 
company's  2,378-mile  airway ;  the  number  of 
persons  flying  having  trebled  since  Janu- 
ary 1. 
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FOUR  AIRPLANE  services  a  day  from 
New  York  to  Pittsburgh  at  intervals  of 
two  hours  are  the  new  schedules  of  Trans- 
continental &  Western  Air,  Inc.,  which  went 
in  effect  September  28.  The  planes  leave 
Newark  Airport  at  8 :4S  a.  m.,  10 :4S  a.  m., 
12:45  p.  m.  and  2:45  p.  m.,  making  stops  at 
Philadelphia  and  Harrisburg  and  arriving 
at  Pittsburgh  at  12:30  p.  m.,  2:30  p.  m., 
4 :20  p.  m.  and  6 :20  p.  m. 

The  first  plane  leaving  New  York  in  the 
morning  and  arriving  at  Pittsburgh  at  12:30 
p.  m.  will  continue  westward  at  12  :40  p.  m. 
and  flying  via  Columbus,  Springfield,  Day- 
ton and  Fort  Wayne,  will  arrive  in  Chicago 
at  4:45  p.  m.,  offering  eight-hour  service 
from  New  York  to  Chicago. 

A  CHECK  for  $3,600  to  the  American 
Red  Cross  and  another  check  for  $3,600  to 
the  German  Red  Cross  were  presented  re- 
cently by  J.  S.  Allard,  president  of  the  Cur- 
tiss-Wright  Flying  Service. 

These  checks  represent  the  proceeds  from 
the  sale  of  tickets  admitting  the  public  to 
inspect  the  Dornier  Do.X  which  is  pulled 
up  on  shore  at  the  airport  and  charging  an 
admission  of  fifty  cents  per  ticket. 

WILLIAM  L.  WADEMAN,  president  of 
the  Wademan  Flying  Service,  was  recently 
appointed  New  York  and  Pennsylvania  dis- 
tributor of  the  new  Tank  Aero  Engine,  an 
air-cooled  "V"  engine  of  115  horsepower. 

STATE  air  laws  prohibiting  the  operation 
of  planes  not  licensed  by  the  U.  S.  Depart- 
ment of  Commerce,  Aeronautics  Branch, 
became  effective  on  September  30  in  the 
States  of  New  York  and  New  Jersey. 
Planes  must  have  Airworthiness  Certifi- 
cates to  operate  within  the  boundaries  of 
these  states.  All  unlicensed  pilots  will  be 
grounded. 

OLIVER  A.  GOTTSCHALK  has  been 
made  general  traffic  manager  for  Eastern 
Air  Transport,  Inc.,  Brooklyn,  N.  Y.,  re- 
placing Ralph  S.  Westing  who  recently  re- 
signed, according  to  a  recent  announcement 
of  Harold  A.  Elliott,  vice  president  and 
general  manager.  Mr.  Gottschalk  formerly 
was  assistant  general  traffic  manager. 

AS  A  MEANS  of  encouraging  flying  on 
their  various  operations  throughout  New 
Jersey,  the  Aeromarine  Klemm  Corpora- 
tion, Keyport,  N.  J.,  offers  any  person  who 
obtains  his  student  permit  after  takirg  a  dol- 
lar flight  at  one  of  their  airports  a  twenty- 
minute  lesson  of  instruction  free. 

"It  is  very  much  worth  while  to  have  as 
many  people  as  possible  possess  student  per- 
mits," the  announcement  of  this  plan  stated, 
"so  that  they  will  be  a  part  of  the  aviation 
fraternity  rather  than  just  occasional  fliers. 
If  the  idea  of  urging  people  to  obtain  student 
permits  were  carried  out  at  all  fields,  the 
number  of  permits  purchased  would  greatly 
increase,  and  the  fields  would  be  afforded  a 
rather  more  steady  source  of  income.  Some 
of  the  prospective  fliers  might  not  fly  very 
often,  but  at  any  rate  they  would  eventually 
learn  to  fly." 

IN  ORDER  to  spend  at  least  twelve  hours 
in  each  of  sixteen  cities  in  the  Middle-West 


during  a  period  of  a  little  more  than  two 
weeks,  Robert  Wood  Johnson,  general  man- 
ager of  the  surgical  dressing  house  of 
Johnson  &  Johnson,  New  Brunswick,  N.  J., 
recently  purchased  a  Pitcairn  autogiro  of 
the  latest  design  in  which  to  make  the  tour. 
The  purpose  of  Mr.  Johnson's  flight  is  to 
make  an  intensive  survey  of  economic  and 
business  conditions  throughout  the  Middle- 
West. 

Develop  Parking  Brake 

A  NEW  device  installed  on  the  American 
Airways'  Pilgrim  nine-passenger  transport 
plane  eliminates  the  use  of  wheel  chocks, 
which  have  heretofore  been  considered  an 
essential  part  of  airplane  equipment.  The 
device  is  a  parking  brake  which  locks  the 
plane  and  enables  the  pilot  to  warm  up  the 
engine,  or  race  it,  without  getting  under 
way.  With  the  throttle  wide  open  the  plane 
will  not  move,  it  is  reported. 

Among  the  advantages  are  the  elimination 
of  the  necessity  for  a  ground  crew  to  stand 
by  to  pull  out  the  chocks  when  the  plane 
is  ready  to  take  off.  The  device  permits 
the  pilot  to  take  off  without  ground  assist- 
ance. The  new  brake  on  the  Pilgrim  is 
designed  to  be  fool-proof.  It  is  operated 
by  a  toe  pedal,  but  the  locking  mechanism 
is  worked  by  hand.  The  pilot  must  first 
press  down  on  the  pedal,  then  pull  a  ring 
on  the  instrument  board,  then  release  the 
pedal.  A  second  pressure  of  the  foot  re- 
leases the  brake. 

THE  industrial  sales  department  of  the 
Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.,  has  been 
reorganized  under  the  direction  of  O.  F. 
Stroman,  industrial  sales  manager,  the  com- 


HPHE  skyways  of  New  York  State  are 
*■  now  being  patrolled  by  the  New  York 
State  troopers,  following  the  purchase  of  a 
de-luxe  three-place  Fleet  biplane  as  the  first 
step  in  the  organization  of  an  aeronautics 
branch  in  the  division  of  State  Police. 
Lieutenant  Tremaine  M.  Hughes,  transport 
pilot  and  head  of  Troop  D,  Oneida  Bar- 
racks, is  chief  of  the  new  air  division. 

Several  novel  features  are  incorporated  in 
the  construction  of  the  ship,  including  a 
metal  shield  to  cover  the  front  cockpit ;  the 
windshield  is  made  detachable  by  the  use  of 
cotter  pin  studs  similar  to  cowling  studs, 
so  that  the  shield  may  be  slipped  off  in  a 
few  minutes.  The  cover  then  completely 
closes  the  front  cockpit,  turning  the  ma- 
chine into  a  pursuit  type  job  and  adding  to 
the  performance  of  the  plane.  The  ship  is 
powered  with  a  125-horsepower  Kinner  en- 
gine and  is  equipped  with  an  air  starter  and 
steel  propeller.  Semi-Airwheels  and  tail 
wheel  are  included  in  the  equipment,  in  addi- 
tion to  a  luggage  compartment  directly  be- 
hind the  rear  cockpit.  The  ship  is  built  for 
radio  installation. 

Shortly  after  the  trooper  ship  was  pur- 
chased, Commissioner  Henry  M.  Morgen- 


pany  has  reported.  The  reorganized  depart- 
ment is  composed  of  units  grouped  accord- 
ing to  the  main  classifications  of  industry. 

Two  assistant  sales  managers  and  four- 
teen divisional  managers  have  been  appointed 
and  the  new  organization  also  provides  for 
the  grouping  of  specialized  engineers  with 
every  sales  division. 

Bernard  Lester  and  C.  B.  Stainback  have 
been  appointed  assistant  sales  managers. 

WITH  the  enrollment  of  several  new 
gliding  students  in  their  course,  the  Wings 
Corporation  now  instructs  fifty-three  pros- 
pective pilots  of  motorless  aircraft. 

The  Wings  Corporation's  new  field, 
Wings  Port,  located  near  Ambler,  is  one 
of  the  newest  airports  to  be  developed  in 
the  Philadelphia  area. 

NON-STOP  airplane  service  between 
New  York  and  Washington  was  recently 
inaugurated  by  the  Ludington  Line.  Two 
planes  are  flown  each  way  daily. 

JOSEPH  A,  SIMCOCK  of  the  F.  &  S. 
Flying  Service  was  recently  made  factory 
representative  for  Aeronca  airplanes  in  the 
East.  The  F.  &  S.  Flying  Service  has  been 
appointed  distributors  for  Aeronca  planes  ini 
Philadelphia  and  vicinity. 

THE  Kellett  Aircraft  Corporation  re- 
cently announced  the  appointment  of  four 
new  distributors  for  the  sale  of  the  Kellett 
Autogiro.  George  M.  Pynchon,  Jr.,  New 
York,  will  concentrate  on  the  Westchester 
County  territory.  L.  B.  Cooper  of  Wood- 
mere,  L.  I.,  will  have  headquarters  in  the 
Long  Island  area.  Cincinnati,  Ohio,  terri- 
tory will  be  covered  by  Allen  Hale,  operat- 


thau,  Jr.,  of  the  State  Conservation  Depart- 
ment, announced  the  purchase  of  a  similar 
ship  for  use  in  his  department  for  detecting 
forest  fires.  This  plane  will  be  used  to 
cover  the  Catskill  and  Adirondack  moun- 
tain areas  on  patrol  work. 

During  the  State  Legislature  session  of 
1930  the  aviation  commission,  headed  by 
Senator  J.  Griswold  Webb,  adopted  many 
of  the  Department  of  Commerce  regulations 
governing  aircraft.  Recently  the  State  law 
prohibiting  flight  by  unlicensed  planes  and 
pilots  became  effective.  Lieutenant  Hughes 
has  started  an  inspection  tour  of  the  various 
airports  in  New  York  State  in  connection 
with  his  new  duties.  He  is  compiling  an 
index  system  which,  when  completed,  will 
contain  the  names  of  all  pilots  and  plane 
owners  in  New  York  State,  together  with 
the  license  number  of  every  ship  owned  and 
operated  in  the  state. 

When  the  purchase  of  the  ship  was  an- 
nounced it  was  said  that  several  more  planes 
would  be  added  to  the  branch  as  the  need 
arose.  It  is  expected  that  a  transport  ship 
will  be  added  to  the  service  in  1932  for  the 
transportation  of  troopers  to  scenes  of  ac- 
tion in  case  of  emergency. 


AIR  BRANCH  OF  NEW  YORK  STATE  POLICE 

B.  Roth 


Fleet  of   Kellett   Model   K-2   Autogiros   produced   by  Kellett  Aircraft  Corporation,  Philadelphia,  Pa. 


ing  from  Lunken  Airport.  Samuel  Metz- 
ger,  formerly  of  the  Metro  Aircraft  Com- 
pany, will  hold  the  Kellett  distributorship  in 
the  northern  section  of  California,  with 
headquarters  at  the  San  Francisco  Bay  Air- 
drome. 

AN  Aeronca  was  recently  added  to  the 
equipment  at  Sky  Haven  Airport,  near 
Goshenville,  Pa. 

PLANS  for  an  airport  at  Bloomsburg, 
Pa.,  were  recently  announced  by  Harry  L. 
Magee,  Charles  C.  Housenick,  and  Milton 
K.  York.  They  have  purchased  a  seventy- 
acre  tract  along  the  Susquehanna  River 
and  made  preparations  for  grading  the  field. 
The  erection  of  a  large  hangar  is  planned. 
Operation  of  the  field  is  expected  to  begin 
next  spring. 

CONTRACT  for  construction  of  the  new 
Guggenheim  Airship  Research  Institute  at 
Municipal  Airport,  Akron,  Ohio,  has  been 
awarded  to  the  Indiana  Engineering  &  Con- 
struction Company  by  trustees  of  the  Uni- 
versity of  Akron  on  a  bid  of  $46,350.  Under 
terms  of  an  agreement  with  administrators 
of  the  Guggenheim  Foundation,  Akron  City 
Council  voted  $100,000  in  bonds  for  the 
building.  Another  $50,000  is  available  from 
the  Guggenheim  fund.  Work  on  the  build- 
ing  was  recently  started. 


A  TEN-ACRE  river  bottom  field  at 
Letart  Falls  is  being  developed  into  an  air- 
port at  Pomeroy,  Ohio.  The  field,  on  the 
main  highway,  is  in  line  with  the  Pittsburgh 
and  Huntington  flying  routes. 

CENTURY  AIR  LINES  has  announced 
regular  excursion  flights.  Excursion  rates 
are  offered  each  week-end  for  flights  be- 
tween Cleveland,  Toledo,  Chicago,  South 
Bend  and  Detroit. 

ON  A  BID  of  $4,999.50,  the  Stinson-De- 
troit  Aircraft  Corporation  of  Wayne,  Mich, 
has  been  awarded  the  contract  to  supply  an 
airplane  for  the  State  of  Ohio.  The  plane 
will  be  used  by  the  office  of  the  Adjt.  Gen- 
eral and  the  State  Director  of  Aeronautics. 
The  ship  will  accommodate  three  passen- 
gers and  pilot. 

PORT  ASHLAND,  Ashland,  Ohio,  was 
dedicated  recently.  More  than  10,000  spec- 
tators attended  the  dedication.  Fourteen 
ships  participated. 

THE  city  of  Columbus,  Ohio,  has  pro- 
posed to  lease  its  hangar  at  Port  Columbus 
to  the  Federal  Government  under  the  fol- 
lowing terms : 

The  lease  is  to  be  five  years  with  a  year- 
to-year  renewal  option  favored  by  both 
parties;  rental  $1  a  year;  city  maintains 
right  to  reclaim  half  of  hangar  for  commer- 


cial use  whenever  it  desires  it,  provided  a 
thirty-day  notice  is  given ;  Government  to 
maintain  building  and  be  given  free  use  of 
the  field.  If  the  lease  receives  Government 
approval  it  goes  into  effect  November  1. 

A  GROUP  life  insurance  policy  totaling 
$2,345,000  was  recently  issued  on  1,063  em- 
ployees of  Thompson  Products,  Inc.,  Cleve- 
land, O,  manufacturers  of  aircraft  and  auto- 
mobile valves.  The  policy,  acquired  through 
the  Prudential  Insurance  Company  of 
America,  grants  insurance  to  each  worker 
according  to  rank  and  sex,  the  amounts 
ranging  from  $1,000  to  $10,000.  The  pre- 
mium payments  are  to  be  shared  by  the 
employees  and  Thompson  Products,  Inc., 
the  policy  being  of  the  contributory  type. 

RICHARD  C.  MARSHALL  of  Cleve- 
land, Ohio,  has  been  elected  president  of 
Thompson  Aeronautical  Corporation  operat- 
ing Transamerican  Airlines  Corporation, 
after  four  years  as  vice  president  and  gen- 
eral manager  of  that  organization.  He  suc- 
ceeds Edwin  G.  Thompson,  also  of  Cleve- 
land, who  became  chairman  of  the  board  of 
directors  after  resigning  as  president  because 
of  the  pressure  of  business  connections  with 
Thompson  Products,  Inc.  Robert  Grant, 
Jr.,  of  New  York  City,  was  elected  to  the 
directorate. 

Baltimore  Aircraft  Show 

AIR  CIRCUSES,  indoor  aircraft  exhibi- 
tions, aircraft  displays,  glider  demonstra- 
tions and  model  aircraft  contests  feature  the 
preliminary  program  of  events  announced 
recently  for  the  Second  Annual  Baltimore 
Aircraft  Show  and  Industrial  Exposition, 
Baltimore,  Md. 

The  combined  indoor  and  outdoor  avia- 
tion exhibition  will  be  held  November  15 
to  November  22,  inclusive,  at  the  Service 
Field  Airport,  Park  Heights  Avenue  above 
Old  Court  Road,  Baltimore. 

Lieut.  Edward  R.  Fenimore,  manager  of 
Service  Field,  has  been  appointed  director 
of  flying  activities.  Ray  Krimm,  manager 
of  the  first  Baltimore  Aircraft  Show,  will 
direct  the  indoor  exposition. 

A  100-foot-by-150-foot  tent  will  be  added 
to  the  hangar  facilities  at  Service  Field  to 
accommodate  twenty-five  airplanes  and  a 
number  of  aviation  and  industrial  booths 
which  will  comprise  the  indoor  section  of 
the  show.  The  main  hangar  and  the  ex- 
hibition tent  will  be  decorated  and  specially 
wired  for  the  show. 


SELLING  USED  P 

By  A.  B.  Skoien  and  Richard  O'Connor 

Aviation  Clearing  Co.,  N.  V. 
C  EVERAL  years'  experience  in  selling 
aircraft  convinced  those  responsible 
for  the  formation  of  Aviation  Clearing  Com- 
pany that  general  brokerage  offered  a  lucra- 
tive field  in  the  East. 

Taking  advantage  of  the  abundant  supply 
of  used  ships  in  this  section,  business  was 
started  with  the  object  of  selling  these  air- 
planes at  owners'  prices.  This  radical  de- 
parture from  the  general  practice  in  the  East 
has  proved  justifiable  and  results  have  been 
gratifying. 

The  majority  of  the  used  airplanes  in  the 
East  are  listed  by  one  or  two  brokers.  The 
Aviation  Clearing  Company  enjoys  the  posi- 
tion of  being  the  first  active  general  airplane 
brokers  in  the  metropolitan  area.  Already 
plans  are  in  the  making  for  representation  in 
other  states.  Inquiries  and  sales  have  justi- 
fied such  a  move. 

While  many  commercial  airport  and  air- 
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plane  dealers  are  dabbling  in  used  equipment, 
the  concentration  is  usually  in  schools,  ser- 
vice or  new  planes.  Our  method  of  market- 
ing used  airplanes  differs  very  little  from 
that  of  other  brokers.  Periodically  cards  are 
sent  to  our  list  of  prospects.  This  list  in- 
creases continually  due  to  our  advertising. 
From  time  to  time  telegrams  notify  our  spe- 
cial inquiry  or  waiting  list  that  their  ship  is 
available. 

In  presenting  used  airplanes  to  buyers, 
every  effort  is  made  to  secure  the  life  his- 
tory of  the  ship  in  question.  In  some  cases 
this  involves  much  work. 

In  no  case  do  we  add  our  brokerage.  No 
matter  what  concession  the  seller  makes  the 
buyer,  our  brokerage  is  figured  in  the  own- 
er's price.  This  policy  justifies  our  being  in 
business  and  speaks  for  the  success  which 
we  have  attained. 

In  addition  to  used  airplanes  we  have  suc- 
ceeded in  inviting  inquiries  for  new  equip- 
ment. 
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THE  General  Aviation  Manufacturing 
Corporation  will  move  its  headquarters  from 
New  York  to  Baltimore,  Md.,  and  the  mu- 
nicipal airport  will  become  the  center  of 
the  company's  activities,  according  to  a  re- 
cent announcement  of  Mayor  Howard  W. 
Jackson  of  Baltimore.  It  was  reported  by 
the  Mayor  that  the  factory  will  employ  from 
600  to  1,000  workmen  and  the  company  will 
take  over  the  idle  plant  of  the  Curtiss- 
Caproni  Corporation,  located  on  the  mu- 
nicipal airport. 


SOUTHEAST 


A  NUMBER  of  courses  in  aviation,  in- 
cluding both  ground  and  flying,  have  been 
announced  recently  by  various  organizations 
in  Florida.  The  McMullen  Aviation  School 
recently  opened  its  fall  ground  course  term 
at  the  municipal  airport,  Tampa,  Fla.,  to 
continue  for  a  period  of  twenty-four  weeks. 
The  McMullen  organization  recently  in- 
augurated a  ground  and  flying  school  at 
Haines  City  and  Plant  City,  Fla. 

Leland  Hyzer  recently  reported  the  estab- 
lishment of  a  new  American  Academy  of 
Air  Law  at  Miami,  Fla. 

John  T.  Holdsworth,  instructor  at  the 
University  of  Miami,  has  announced  a  non- 
technical introductory  aviation  course  con- 
ducted by  the  college. 

A.  H.  Root,  of  the  Dade  County  Agri- 
cultural High  School,  Miami,  Fla.,  has 
formed  an  aeronautic  club  to  study  Air  Com- 
merce regulations,  theory  of  aerodynamics, 
airplane  engines  and  aerial  navigation.  Tui- 
tion will  be  free. 

Frank  Say  has  opened  a  new  ground 
school  in  engine  and  airplane  study  at  the 
municipal  airport,  Tampa,  Fla.  Eight  stu- 
dents have  enrolled. 

INVESTIGATION  of  areas  included  in 
the  route  of  the  proposed  Gulf  Coast  Air- 
ways, linking  New  Orleans,  Pensacola, 
Tampa  and  Havana,  has  been  started  under 
the  joint .  direction  of  Jerome  A.  Water- 
man, representing  the  Tampa  Chamber  of 
Commerce,  and  R.  G.  Patterson  of  Pensa- 
cola, Fla.  A  fund  of  $5,000  has  been  raised 
to  finance  a  survey  of  the  coast  to  locate 
combination  land  and  seaplane  bases.  Offi- 
cials of  the  line  expect  to  begin  operations 
with  a  fleet  of  at  least  four  amphibions. 

THE  state  road  department  of  Florida 
has  begun  a  preliminary  survey  of  suitable 
sites  for  emergency  airports  to  be  built  by 
the  state  with  funds  derived  from  the  tax 
on  gasoline  used  by  airplanes. 

THE  McMullen  Aircraft  Corporation  of 
Tampa,  Fla.,  has  leased  the  airport  at 
Gainesville,  Fla.,  for  three  years.  The  com- 
pany will  operate  the  field  for  regular  com- 
mercial flying  and  will  conduct  a  flying 
school.  The  field  has  a  runway  500  feet 
by  2,000  feet. 

I.  G.  HEDRICK,  manager  of  the  munici- 
pal airport,  Tampa,  Fla.,  reported  recently 
th.at  there  were  no  accidents  at  the  field  dur- 
ing the  year  ending  September  30.  During 


this  period  there  were  405  visiting  air- 
planes, 1,460  arrivals  and  departures  of 
regular  mail  and  passenger  planes.  Thir- 
teen planes  have  been  engaged  in  regular 
student  training  and  commercial  flying. 

DAYTONA  Beach  Flying  Service  is 
completing  a  large  hangar  at  the  Daytona 
Beach,  Fla.,  Municipal  Airport.  The  com- 
pany is  equipped  for  aerial  taxi  service  and 
flight  instruction,  with  L.  A.  "Larry" 
Schmarje  in  charge. 

A  PATENT  on  a  new  airplane  rudder 
control  has  been  granted  to  Edwin  Walden 
of  Tampa,  Fla.  The  invention  locates  the 
entire  controlling  apparatus  within  the  fusel- 
age, and  eliminates  external  cables  and 
hinges.  The  usual  gap  of  a  half  inch  or 
more  between  rudder  and  fuselage  is  elimi- 
nated, as  well  as  the  parasitic  resistance 
caused  by  exposed  parts.  An  improvement 
in  the  appearance  of  the  plane's  tail  assem- 
bly is  also  claimed,  as  well  as  improvement 
in  the  aerodynamic  efficiency.  Walden's 
rudder  control  consists  of  a  sprocket  wheel, 
a  compound  and  a  single  spur  gear,  all  at- 
tached to  a  half  tube  rudder  post.  On  the 
end  of  the  roller  chain  carried  by  the 
sprocket  wheel  are  steel  cables  which  extend 
to  the  rudder  pedals  in  cockpit  or  cabin. 


NORTH  CENTRAL 


ORGANIZATION  of  the  Chieftain  Fly- 
ing Service,  Council  Bluffs,  Iowa,  headed 
by  Harold  Nymann,  was  announced  recent- 
ly. Incorporated  at  $10,000,  the  company 
will  operate  an  aviation  school  and  taxi 
service  with  a  Travel  Air  three-place  ship 
and  a  five-passenger  Ryan  cabin  monoplane 
as  equipment.  Two  steel  hangars  are  being 
erected  at  the  Council  Bluffs  municipal 
field. 

CONTRACT  for  a  cindered  runway,  2,- 
600  feet  long  by  200  feet  wide,  at  the  mu- 
nicipal airport,  Council  Bluffs,  Iowa,  has 
been  let  by  the  city  council.  The  project 
will  cost  approximately  $2,600.  Work  was 
to  be  completed  November  1. 

UNDER  supervision  of  John  A.  Casey, 
manager  of  the  municipal  airport,  Chicago, 
111.,  a  new  northwest-southeast  runway  is 
under  construction ;  when  completed  it  will 
be  3,400  feet  long,  making  four  complete 
runways  of  over  2,500  feet  each.  The  new 
extension  will  cost  approximately  $30,000. 

EXECUTIVE  and  traffic  offices  of  the 
Braniff  Airlines  have  been  moved  from  Chi- 
cago and  Kansas  City  to  Oklahoma  City, 
Okla.,  according  to  Paul  Braniff,  president 
of  the  line. 

K.  S.  DALY  has  been  selected  to  head  the 
Curtiss-Wright  flying  base  at  Curtiss-Rey- 
nolds  Airport,  north  of  Chicago,  111. 

EDGEWATER  FLYING  CLUB,  now 
three  years  old,  recently  opened  1931  fall 
classes  under  the  supervision  of  George 
K.  Spanier. 


THE  E.  M.  LAIRD  AIRPLANE  COM- 
PANY has  moved  to  larger  quarters  and  is 
now  located  at  5321  West  66th  Street,  Chi- 
cago, 111.,  near  the  municipal  airport.  "Mat- 
tie"  Laird  for  ten  years  has  been  building 
to-order  ships  in  a  factory  at  Ashburn  Field. 
The  company  is  going  into  production  on  a 
Laird  cabin  job,  it  is  reported. 

THE  downtown  ticket  office  of  United 
Air  Lines  in  Chicago  has  been  refurnished 
and  redecorated,  including  the  installation 
of  a  modernistic  counter,  in  which  com- 
plete stocks  of  tickets  and  advertising  mat- 
ter are  stored.  The  new  installation  facili- 
tates handling  of  reservations  and  ticket 
sales. 

IMPORTANT  CHANGES  in  passenger, 
mail  and  express  schedules  of  Transameri- 
can  Airlines  offer  improved  service  to  five 
Michigan  cities  and  all  other  up-state  Mich- 
igan and  Indiana  cities  on  AM  27  indirectly. 

Detroit  and  Chicago  are  linked  for  the 
first  time  by  fast  night  mail  and  passenger 
service  starting  at  Pontiac  and  operating 
via  Detroit,  Ann  Arbor,  Jackson,  Battle 
Creek  and  Kalamazoo  daily  except  Sundays 
and  holidays. 

Passenger  accommodations  on  the  com- 
pany's westbound  mail  and  passenger  planes 
flying  between  the  up-state  Michigan  cities 
of  Bay  City,  Saginaw,  Flint,  Lansing,  Mus- 
kegon, Grand  Rapids,  and  Chicago  are  con- 
siderably improved.  A  multimotored  airlin- 
er leaving  Detroit  daily  at  5  :30  p.  m.,  East- 
ern time,  now  connects  at  Kalamazoo  with 
the  mail  and  passenger  planes  from  up-state 
Michigan  cities. 

On  November  9,  Transamerican  Airlines 
will  inaugurate  eighty-minute  mail,  passen- 
ger and  express  service  between  Detroit  and 
Cleveland  via  Toledo.  This  schedule  will 
replace  temporarily  the  fifty-five  minute  am- 
phibion  service  between  Detroit  and  Cleve- 
land, suspended  yearly  in  November. 

TRANSAMERIAN  AIRLINES  COR- 
PORATION has  completed  plans  for  a  new 
$75,000  air  transport  base  on  the  Chicago, 
111.,  Municipal  Airport,  started  construction, 
and  will  begin  utilizing  it  as  the  western 
terminus  for  its  Great  Lakes  U.  S.  Air 
Mail,  Passenger  and  Express  system  about 
November  15.  It  is  located  near  the  City  of 
Chicago's  new  $150,000  airport  administra- 
tion building. 

This  improvement  marks  the  westward 
expansion  of  the  aeronautical  sales  and  serv- 
ice chain  of  the  holding  company,  Thomp- 
son Aeronautical  Corporation.  The  latter 
already  operates  major  airplane  and  engine 
overhaul  and  service  bases  in  seven  Mid- 
Western  cities,  including  Cleveland  and  De- 
troit. 

The  new  structure  will  be  built  of  brick 
and  steel,  100  feet  by  155  feet,  with  space 
for  offices,  stock  rooms,  service  shops  and 
a  boiler  room,  thirteen  feet  by  forty-two 
feet. 

SURVEYS  made  by  officials  of  Century 
Air  Lines  show  that  so  many  of  their  pas- 
sengers are  youngsters,  accompanying  their 
parents,  that  the  company  has  decided  to 
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ofter  additional  inducement  for  family  rides 
by  offering  a  new  schedule  of  half  fares  for 
children  from  three  to  twelve  years  of  age. 
Youngsters  up  to  three  years  will  be  carried 
free.  The  new  fares  went  into  effect  Octo- 
ber 18. 

It  is  estimated  by  company  officials  that 
of  the  40,213  passengers  carried  by  Century 
in  the  last  six  months  between  Chicago,  De- 
troit, Cleveland,  Toledo  and  St.  Louis,  fully 
eleven  per  cent  were  twelve  years  or 
younger. 

AIR  MAIL  and  passenger  service  over 
Lake  Erie  to  Detroit  will  be  continued 
throughout  the  winter,  it  was  recently  an- 
nounced by  Don  B.  Wilson,  divisional  traf- 
fic manager  of  Transamerican  Airlines 
Corporation.  Heretofore  the  service  has 
been  suspended  during  the  cold  months. 

THE  Aeronautical  Commissions  of  five 
states  have  selected  Stinson  Junior  planes 
for  use  by  the  commissions'  inspectors,  ac- 
cording to  an  announcement  made  recently 
by  W.  A.  Mara,  vice  president  of  the  Stin- 
son company.  The  states  are  Michigan, 
Illinois,  Arkansas,  Pennsylvania,  and  Ohio. 

With  the  recent  purchase  of  two  additional 
Stinson  Juniors  powered  with  Lycoming  en- 
gines, the  U.  S.  Department  of  Commerce 
brought  its  total  of  Stinson  Junior  planes 
to  ten.  These  planes  are  used  by  represen- 
tatives of  the  Department  in  their  work  of 
inspecting  airports  throughout  the  country. 

MAJOR  LESLIE  G.  MULZER  of  Wis- 
consin Rapids,  Wis.,  owner  and  operator  of 
the  Tri-City  Airport,  recently  reported  the 
purchase  of  the  total  assets  of  the  Comet 
Engine  Company  at  Madison,  Wis.  All  spe- 
cial tools  and  parts  for  Comet  engines  which 
were  formerly  manufactured  at  Madison 
have  been  transferred  to  the  Nepco  Tri- 
City  Airport,  where  a  complete  factory  ser- 
vice division  is  being  set  up  to  take  care 
of  all  Comet  engines  now  in  service. 

The  Nepco  Tri-City  Airport  is  the  largest 
airport  in  the  state  of  Wisconsin  and  is  an 
authorized  Wright  and  American  Cirrus 
service  station.  New  engines  will  be  as- 
sembled from  parts  already  manufactured 
and  if  necessary  additional  parts  can  be 
manufactured  in  the  shops  of  the  Nepco 
Tri-City  Airport. 


TWO  TELEGRAPH  typewriters  have 
been  installed  at  the  Milwaukee,  Wis., 
County  Airport  for  the  transmission  and  re- 
ceipt of  weather  reports.  A  radio  direc- 
tional beacon  is  to  be  installed  at  the  port, 
according  to  I.  V.  Marshall,  district  super- 
visor. 

A  GOVERNMENT  airport  in  the  vicinity 
of  Gotham  and  about  twelve  miles  south- 
east of  Richland  Center,  Wis.,  will  result 
from  the  recent  lease  for  that  purpose  of 
parts  of  several  farms  in  that  territory. 

THE  HARTLEY-PFAENDER  AVIA- 
TION COMPANY  has  been  incorporated 
to  operate  student  instruction,  aerial  pho- 
tography, air  taxi  service  and  airplane  sales 
and  passenger  hopping  with  the  base  of  op- 
erations at  Williamson-Johnson  Municipal 
Airport,  Duluth,  Minn.  Guilford  Hartley 
has  been  elected  president  and  treasurer ; 
A.  J.  Pfaender,  vice  president  and  chief 
pilot,  and  W.  B.  Fryberger,  secretary.  The 
company  is  a  dealer  for  Alexander  Fly- 
abouts,  B.  G.  spark  plugs  and  other  acces- 
sories. 

THE  Third  Nebraska  Air  Tour  was 
scheduled  to  start  at  Burwell,  Neb.,  Octo- 
ber 21.  A  total  of  ten  cities  in  Nebraska 
was  included  on  the  route  of  the  tour,  sched- 
uled to  end  October  30  at  Beatrice,  Neb. 
The  program  at  each  stop  included  forma- 
tion flights,  stunt  flying,  speed  races,  bomb 
dropping  and  dead  stick  landing  contests, 
a  parachute  jump  and  autogiro  demonstra- 
tions. J.  Porter  Allen,  secretary,  estimated 
that  more  than  forty  planes  would  partici- 
pate. 
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PLANS  FOR  THE  administration  build- 
ing for  Lambert-St.  Louis  Field  are  near- 
ing  completion,  and  it  is  hoped  to  have  the 
building  ready  next  spring.  The  structure 
is  the  last  of  major  importance  planned  for 
the  municipal  airport;  the  $2,000,000  airport 
bond  issue  is  practically  expended  and  the 
airport  commission  has  expressed  the  in- 
tention of  retaining  approximately  $100,000 
in  the  treasury  for  future  needs  of  the  field. 


C.  LAMBERT,  wealthy  aviation  enthus- 
iast, recently  accepted  delivery  of  a  Cur- 
tiss  "Speedwing  Sportsman"  biplane  from 
the  Curtiss-Wright  Airplane  Company. 

The  ship,  built  to  Mr.  Lambert's  specifi- 
cations, cost  approximately  $14,000.  Top 
speed  is  reported  to  be  190  miles  per  hour. 
The  powerplant  is  a  special  Wright  engine 
developing  more  than  500  horsepower.  There 
are  two  single  cockpits  which  may  be  en- 
closed with  hatches,  each  fitted  with  a  com- 
bination heater  and  ventilator. 

CONSTRUCTION  of  the  national  oper- 
ating headquarters  of  Transcontinental  and 
Western  Air  at  the  Kansas  City  Municipal 
Airport  is  advancing  rapidly,  with  comple- 
tion of  the  work  scheduled  for  the  end  of 
October.  The  company's  original  plan, 
to  make  additions  to  the  old  Goebel  Flying 
School  buildings,  has  been  abandoned  and 
an  entirely  new  structure  is  being  built,  to 
be  170  feet  wide  and  300  feet  long.  There 
will  be  an  office  structure  to  house  the  gen- 
eral operating  headquarters  of  the  company, 
and  large  hangar  space.  When  completed 
the  cost  will  be  about  $250,000.  T.  and 
W.  A.  will  pay  the  city  an  annual  rental  of 
five  per  cent  of  the  total  cost  of  construc- 
tion. 

AMERICAN  AIRWAYS  will  shortly 
construct  an  intermediate  landing  field  at 
Delta,  Mo.,  for  use  on  their  Chicago-St. 
Louis-Memphis  line.  The  field  when  com- 
pleted will  have  two  runways  2,500  feet 
long  and  500  feet  wide. 

THE  REARWIN  AIRPLANE  COM- 
PANY of  Fairfax  Airport,  Kansas  City, 
has  opened  a  flying  school  to  be  known  as 
the  Ken-Royce  Flying  Service.  H.  C.  Cly- 
borne,  formerly  of  the  Porterfield  Flying 
School,  is  director.  Ground  school  training 
is  given  in  the  Rearwin  factory. 

A  TOTAL  of  261  Curtiss-Wright 
"Juniors"  was  manufactured  and  delivered 
during  the  first  eight  months  of  this  year 
by  the  Curtiss-Wright  Airplane  Company, 
Robertson,  Mo.,  according  to  a  statement 
recently  issued  by  the  company.  This  an- 
nouncement supplements  a  previous  report 
published  in  the  October  issue  of  Aero 
Digest  to  the  effect  that  more  than  175  of 
these  ships  were  sold  during  this  period. 
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Of  the  total  of  261,  more  than  seventy-five 
per  cent  passed  from  the  hands  of  Curtiss- 
Wright  dealers  to  private  owners. 

STATE  as  well  as  Federal  rules  and  reg- 
ulations govern  fliers  and  aircraft  in  Okla- 
homa on  and  after  October  IS. 

The  state  highway  commission  adopted 
a  set  of  six  rules  recommended  to  it  by  a 
state-wide  committee  and  E.  McDonald,  state 
aircraft  director. 

Under  provisions  of  a  law  passed  by 
the  last  legislature,  the  enforcement  of  air- 
craft statutes  is  placed  in  the  hands  of  the 
commission. 

The  state  rules  follow  closely  those  of 
the  United  States  Department  of  Commerce. 
All  pilots  and  airplanes  must  be  licensed 
by  the  commission.  Those  having  Federal 
licenses  will  be  given  state  permits  without 
additional  examination. 

Peace  officers,  highway  department  en- 
forcement officers,  and  a  large  number  of 
commissioned  pilots  and  airport  managers 
were  directed  to  enforce  the  law. 

A  CONTRACT  for  an  aerial  survey  of 
approximately  1,500  square  miles  of  the 
Alluvial  Valley  of  the  Mississippi  River  be- 
tween Baton  Rouge,  La.,  and  the  Missis- 
sippi-Louisiana state  line  has  been  awarded 
to  Southwestern  Aerial  Surveys,  Inc.,  Aus- 
tin, Texas,  by  the  U.  S.  Engineer  Office, 
Second  New  Orleans  District,  New  Or- 
leans, the  company  recently  announced. 

The  Southwestern  Aerial  Surveys,  Inc., 
last  spring  completed  an  aerial  survey  of 
approximately  15,000  square  miles  of  the 
project  for  the  U.  S.  Engineer  Office,  Vicks- 
burg,  Mississippi,  and  recently  completed 
approximately  650  square  miles  of  the 
project  for  the  U.  S.  Engineer  Office,  Mem- 
phis, Tenn. 

AMERICAN  AIRWAYS  has  leased  the 
Robert  Mueller  Municipal  Airport,  Austin, 
Texas,  for  twenty  years,  paying  the  city 
$7,000. 

CONTRACT  for  the  construction  of  run- 
ways, a  taxi  strip  and  ramp  at  Love  Field, 
Dallas,  Texas,  has  been  let  to  R.  J.  Estep 
Company.  The  city  council  has  opened 
bids  on  drainage  work  at  the  port,  and  is 
furthering  the  purchase  of  ninety  acres  of 
land  at  an  estimated  cost  of  $125,000. 
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FORMATION  of  "  Stearman-Varney, 
Inc.,  an  airplane  manufacturing  concern  with 
Lloyd  Stearman  as  president  and  Walter 
Varney  as  chairman  of  the  board  of  di- 
rectors, was  announced  recently.  Robert 
Gross  of  the  Viking  company  is  vice  presi- 
dent of  the  new  company.  Franklin  Rose, 
president  of  Varney  Air  Service,  Ltd.,  is 
secretary. 

Shop  and  office  space  has  been  leased 
in  the  main  hangar  at  the  San  Francisco 
Bay  Airdrome,  Alameda,  Calif.,  where  Vik- 
ing flying  boats  and  a  new  three-place  open- 
■cockpit  sport  plane  designed  by  Stearman 


will  be  manufactured. 

American  rights  to  the  manufacture  of 
the  Viking  boat  have  been  turned  over  to 
the  new  corporation. 

The  new  Stearman  plane,  to  be  powered 
with  a  Wasp  Jr.  engine,  will  have  a  high 
speed  of  178  miles  per  hour,  a  cruising 
speed  of  135  miles  per  hour  and  will  carry 
690  pounds  payload.  The  ship  will  have  an 
all-metal  fuselage  and  metal  frame  fabric- 
covered  wings. 

A  TOTAL  of  6,013  passengers  was  car- 
ried by  planes  operating  from  San  Fran- 
cisco Bay  Airdrome  during  September. 

WITH  an  enrollment  of  fifty-six  stu- 
dents in  the  master  mechanic  class  and  four- 
teen students  in  the  flying  course,  the  Boe- 
ing School  of  Aeronautics,  Oakland  Mu- 
nicipal Airport,  Calif.,  opened  its  fall  quar- 
ter courses  on  October  5.  Master  mechanic 
students  will  have  1,444  hours  of  lecture 
and  laboratory  instruction  in  a  course  of 
nine  months'  duration. 

HANS  KIRCHNER,  formerly  opera- 
tions manager  of  the  Fillmore  Flying  Serv- 
ice at  Oakland,  Calif.,  Municipal  Airport, 
has  opened  a  flying  school  at  Berkeley 
Municipal  Airport. 

AIRPORT  FACILITIES  are  now  avail- 
able at  Benbow  Resort,  in  the  Mendocino 
forest  of  Northern  California.  The  main 
runway  is  2,200  feet  long  and  500  feet  wide. 
A  cross  runway  is  planned.  Field  accom- 
modations include  hangar  space  for  six 
planes  and  fueling  service. 

HEADED  BY  Fred  Lencioni,  a  flying 
school  has  been  established  at  Santa  Rosa, 
Calif.,  Municipal  Airport. 

BOUNDARY  and  flood  lights  have  been 
installed  at  Bidwell  Field,  Red  Bluff,  Calif., 
making  the  field  available  for  night  landings. 
Previous  to  this  improvement,  two  runways, 
one  2,800  feet  long  and  the  other  2,000  feet, 
were  constructed. 

SAN  JOSE  FLYING  SERVICE  has 
been  organized  to  conduct  the  commercial 
aviation  business  formerly  operated  at  San 
Jose  Airport  by  Hudson  Mead  and  Newton 
Orr.  Mead  is  manager  of  the  new  company. 
Orr  has  withdrawn  to  engage  in  other  busi- 
ness. 

DENVER'S  importance  as  an  aviation 
center  has  increased  rapidly  in  1931,  accord- 
ing to  figures  released  this  month  by  the 
Western  Air  Express.  Paid  passenger  traf- 
fic in  and  out  of  Denver  by  air  the  first 
eight  months  of  1931  showed  an  increase  of 
104  per  cent  over  the  same  period  of  1930. 

A  SPECIAL  course  in  aviation  ground 
school  will  be  conducted  this  year  in  the 
night  school  classes  of  the  Ogden,  Utah, 
High  School,  with  E.  J.  Rosengreen  and 
W.  G.  Collette  as  instructors.  The  Weber 
County  High  School  conducted  a  similar 
course  during  the  summer. 


ALL  PREVIOUS  speed  records  ot 
Western  Air  Express  between  Los  Angeles, 
Calif.,  and  Salt  Lake  City,  Utah,  were 
broken  recently  by  W.  L.  Shaffer,  pilot, 
and  H.  B.  Sneed,  co-pilot,  in  three  hours 
and  forty  minutes.  This  is  twenty-five  min- 
utes better  than  the  previous  record  despite 
a  fifteen-minute  stop  at  Las  Vegas,  Nevada. 

CONTACTS 

By  F.  E.  Samuels 

THE  PROGRESS  made  in  reestablish- 
ing activities  at  the  Dycer  Airport,  former- 
ly the  Aero  Corporation  of  California  Air- 
port, illustrates  that  the  aviation  industry, 
with  conservative  business  management, 
with  a  constructive-  point  in  view,  offers 
many  opportunities  today. 

Many  improvements  have  been  made  in 
the  flying  field  proper.  The  runways  have 
been  leveled,  the  take-off  runways  graded 
and  oiled,  a  strip  the  full  width  of  the  air- 
port on  the  boulevard  side  graded,  oiled  and 
rolled  and  a  large  public  address  system 
has  been  installed. 

Several  manufacturers'  representatives 
have  offices  in  the  up-to-date  administration 
building  which  is  the  headquarters  of  the 
flying  school  as  well.  Student  enrollments 
have  been  more  than  satisfactory.  Ace 
Bragunier  has  been  appointed  chief  instruc- 
tor. The  Dycer  brothers  report  that  the 
flying  receipts  doubled  in  August  over  July 
and  trebled  in  September.  The  individual 
hangars  are  all  occupied  and  storage  space 
in  the  large  hangars  is  practically  taken  up. 
Negotiations  are  under  way  involving  the 
establishment  of  the  airport  as  a  base  of  a 
major  airline.  Every  Sunday  finds  the  air- 
port lined  with  cars.  The  Dycer  brothers 
were  formerly  located  at  their  own  airport 
on  Western  Avenue,  where  they  were  well 
and  favorably  known  to  those  in  the  indus- 
try on  the  Coast. 


NORTHWEST 


CONSTRUCTION  of  the  municipal  avia- 
tion depot,  Spokane,  Wash.,  will  start  im- 
mediately, according  to  a  recent  announce- 
ment of  F.  E.  Martin,  contractor  for  the 
new  building.  Work  will  require  three 
months  for  completion.  Mr.  Martin  was 
awarded  the  construction  of  the  depot  on 
a  bid  of  $22,856. 

A  VALUABLE 
AND  HANDY 

I  little  coupon  over  there  on 
the  opposite  page.  Use  it 
— for  it  will  save  you  some 
perfectly  good  money. 
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Send  me  a  simple  sketch  or  model  for 
I  CONFIDENTIAL  ADVICE  

DEDICATION  CEREMONIES  were 
recently  held  at  the  Cusick,  Wash.,  air- 
port. 

THE  AUTOGIRO  of  the  Puget  Sound 
Airways  of  Seattle,  Wash.,  was  on  exhibi- 
tion recently  at  Tacoma  Field,  the  Pierce 
County  airport,  Tacoma,  Wash.  Admission 
was  charged  to  see  the  plane  and  rides  were 
offered  the  public. 

IN  THE  SIX  MONTHS  ending  October 
1,  Mamer  Air  Transport,  Portland,  Ore., 
carried  3,030  passengers  on  the  Spokane- 
Wenatchee-Seattle-Tacoma  line,  according 
to  the  semi-annual  report  recently  issued  by 
the  company.  Planes  traveled  99,970  miles, 
the  passenger  miles  flown  numbered  951,488, 
and  the  average  number  of  passengers  per 
flight  was  ten.  The  planes  used  were  the 
twelve-passenger  Ford  type. 

Under  contract  with  the  United  States 
Government,  the  Mamer  company  flew  over 
a  great  part  of  eastern  Washington,  north- 
ern and  central  Idaho  and  western  Montana 
in  the  last  season  of  forest  fires. 

More  than  100  chartered  flights  were 
made  to  many  parts  of  the  United  States, 
Canada  and  Mexico.  The  number  of  stu- 
dents taught  to  fly  since  the  company  inaug- 
urated its  school  exceeds  1,000. 

PENDLETON  AIRWAYS,  INC.,  has 
inaugurated  air  passenger  service  between 
Pendleton  and  Portland,  Ore.,  operating  on 
a  schedule  of  one  round  trip  each  day.  A 
one-way  flight  between  the  cities  is  made 
in  two  hours  as  compared  with  nine  hours 
by  train  or  bus.  Claude  Rigdon  is  presi- 
dent of  the  company. 


TRADE  LITERATURE 

NEW  PAMPHLETS  AND  BOOKS 
OF  INTEREST  TO  THE 
AERONAUTICAL  INDUSTRY 


Fansteel  Contact  Points 

A  BOOKLET,  "Metallurgy  and  Design  of 
Contact  Points,"  was  recently  published  by 
the  Fansteel  Products  Company,  Inc.,  Chi- 
cago, 111.  The  importance  and  function  of 
contact  points  in  internal  combustion  engines 
and  numerous  electrical  devices  are  dis- 
cussed. It  is  asserted  that  of  all  metals 
tungsten  comes  the  closest  to  filling  the  re- 
quirements for  contact  points  and  that  mo- 
lybdenum is  a  close  second.  The  properties 
and  uses  of  these  two  metals  for  this  purpose 
are  discussed.  Tables  of  dimensions  of 
standard  types  of  contact  points  are  included. 


By  "Jack"  Stearns  Gray 

GEORGE  A.  GRAY  is  the  first  licensed 
flier  from  the  State  of  Maine.  In 
October,  1912,  he  made  an  eighty-nine-mile 
flight  from  Malone  to  Lake  Saranac,  N.  Y., 
flying  a  thirty-five-horsepower  ship,  landing 
on  a  cow  pasture  in  the  Adirondacks.  His 
feat  was  hailed  as  an  important  pioneering 
flight  and  acclaimed  as  an  aviation  epic. 
The  next  day,  a  young  girl  approached  Gray 
and  offered  him  $50  for  a  flight  over  the 
mountains.  She  explained  that  she  was  from 
Virginia  and  wished  to  be  the  first  woman 
from  that  state  to  soar  aloft.  He  consented 
and  flew  her  a  distance  of  eight  miles  over 
the  mountain  regions.  The  girl  was  "Jack" 
Stearns,  becoming  soon  after  the  Adiron- 
dack flight,  Mrs.  "Jack"  Stearns  Gray. 

After  their  marriage  they  barnstormed  the 
country.  "Up"  tells  the  story  of  those  first 
years,  the  humiliation  of  jeering  crowds, 
the  appreciation  of  cheering  throngs,  all  in 
the  day's  work  to  aerial  pioneers.  Primarily, 
this  book  is  a  comparison  of  yesterday  and 
today  in  flying. 


G.  E.  Electric  Furnaces 

ELECTRIC  heat  as  a  solution  to  difficult 
production  problems  by  manufacturers  is 
discussed  in  detail  in  "Electric  Furnaces,"  a 
booklet  recently  published  by  the  General 


NATIONAL  REGULATION  OF 
AERONAUTICS 

By  Charles  C.  Rohfing,  Ph.D. 
TP  HIS  book  is  written  on  the  premise 
*■  that  in  the  five  years  in  which  the  De- 
partment of  Commerce  has  regulated  civil 
aviation,  sufficient  time  has  elapsed  to  dem- 
onstrate some  of  the  defects  and  some  of 
the  advantages  of  the  regulative  system. 
The  author  has  undertaken  a  study  of  this 
system,  most  of  which  deals  with  the  ad- 
ministration of  the  Air  Commerce  Act.  One 
chapter  has  been  reserved  for  a  discussion 
of  the  legal  problems  of  aviation.  The  au- 
thor believes  that  the  entire  law  of  aviation 
is  in  the  pioneer  stages  and  that  the  ground- 
work is  being  laid  for  the  future.  Although 
most  studies  of  administration  contain  a 
final  chapter  on  conclusions  and  recommen- 


dations, the  author  has  refrained  from  criti- 
cism unless  he  did  not  believe  he  could  sug- 
gest improvements.  Apparent  defects  he 
accredits  in  many  instances  to  inadequatt 
appropriations  by  Congress  rather  than  the 
work  of  the  Aeronautics  Branch. 

The  contents  include  the  following:  Fed- 
eral Assistance  to  Aviation  and  Attempts  at 
Regulation  Previous  to  1926 ;  The  Air  Com- 
merce Act  of  1926;  The  Regulation  of  Air 
Commerce. 


PRINCIPLES  OF  FLIGHT 

By  Edward  A.  Stalker 
T  NTENDED  primarily  for  the  engineering 
A  student  and  for  the  practicing  engineer 
desiring  to  review  modern  theoretical  devel- 
opments, this  book  discusses  the  elements  of 
the  theory  of  flight,  assembled  from  various 
sources  into  a  single  volume.  The  physical 
and  engineering  aspects  of  all  topics  are 
stressed.  The  material  does  not  proceed  be- 
yond a  first  course  in  calculus  of  which  the 
reader  is  presumed  to  have  a  knowledge. 
"Principles  of  Flight"  is  intended  to  pro- 
vide aeronautical  engineers,  aircraft  de- 
signers, aeronautic  instructors  and  students 
with  a  broad  working  knowledge  otherwise 
not  available  in  one  convenient  volume. 


A  HISTORY  OF  AIRCRAFT 

By  F.  Alexander  Magoun  and 
Eric  Hodgins 

IN  this  book  the  authors  have  endeavored 
to  present  a  world  history  of  aircraft  as 
up  to  date  as  possible.  All  aircraft  are 
divided  into  six  classifications  for  the  pur- 
poses of  this  work :  free  balloons,  navigable 
airships,  ornithopters,  helicopters,  gliders 
and  power-driven  heavier-than-air  craft.  In 
each  section  the  development  is  traced  in  a 
detailed  and  chronological  order.  The  au- 
thors have  attempted  to  describe  all  attempts 
to  navigate  the  air  from  the  early  legends 
down  to  the  present  time,  including  the 
Post  and  Gatty  flight. 


Electric  Company,  Schenectady,  N.  Y.  Vari- 
ous G.  E.  products  designed  for  electric 
heating  are  described  and  illustrated  by 
means  of  charts,  diagrams  and  photographs. 


mit  the  insertion  of  revision  sheets  as  the 
specifications  are  revised,  in  order  that  the 
contents  may  be  kept  up  to  date. 


Multi-Speed  Drive 

AN  illustrated  leaflet  devoted  to  the 
Westinghouse-Wise  Multi-Speed  Drive  has 
been  published  by  the  Westinghouse  Electric 
&  Manufacturing  Company.  The  drive  con- 
sists of  an  adjustable  speed  reducer  built 
into  a  standard  induction  motor.  Instant 
speed  changes  can  be  made  with  the  motor 
running  under  load. 


Curtiss  and  Wright  Engines 

SPECIFICATIONS  and  photographs  of 
all  the  standard  models  of  Curtiss  and 
Wright  aircraft  engines  are  contained  in  a 
booklet  recently  announced  by  the  W right 
Aeronautical  Corporation,  Paterson,  N.  J. 
The  booklet  is  of  the  loose-leaf  type  to  per- 


Paasche  Airbrushes 

A  CATALOG  on  the  complete  line  of 
automotive  airpainting,  airfinishing  and  air- 
oiling  equipment  produced  by  the  Paasche 
Airbrush  Company,  Chicago,  111.,  was  re- 
cently issued. 

New  York  Air  Laws 

THE  New  York  State  Commission  on 
Aviation  recently  published  a  booklet,  "Laws 
Affecting  Aviation  of  the  State  of  New 
York."  The  acts  pertaining  to  aviation, 
which  have  been  put  upon  the  statute  books 
of  New  York  State,  are  given  in  full  detail. 
The  aviation  policy  of  the  state  is  predicated 
on  the  belief  that  the  basic  control  and  regu- 
lation of  aviation  is  primarily  the  function 
of  the  Federal  Government,  aided  by  states. 
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ANNOUNCEMENT 


IT  IS  with  pride  that 
Pacific  Airmotive  Corpora- 
tion, Ltd.  announces  its 
appointment  as  authorized0 
parts  and  service  distributors 


PRATT  &  WHITNEY 
ENGINES 

and 

Hamilton  Standard 
PROPELLERS 


BY  THE  addition  of  these 
well-known  lines,  Pacific 
Airmotive  Corporation,  Ltd. 
is  better  prepared  to  carry  on 
its  established  program  of 
"Serving  Aviation  in  the  West" 

•  Headquarters  of  Pacific  Air- 

•  motive  Corporation,  Ltd.  are  now 

•  established  at  United  Airport,  Bur- 

•  bank,  California.  Branches  will  be 

•  maintained  at  Los  Angeles  Airport, 

•  Inglewood,  Cal.,  and  at  the  Oakland 

•  Municipal  Airport,  Oakland,  Cal. 


PACIFIC  AIRMOTIVE  CORPORATION,  Ltd. 


ZOOMY  PUNCH  plus  ROOMY  WARMTH 


TWO 
AJ.C.'s 


THE  ALEXANDER  FLYABOUT 

2-Seater  HEATED  Cabin  Monoplane 

WHY  are  Flyabouts  selling?  Because  they  cost  little  to  buy  and  to  fly.  You  relax  in 
a  stable,  smooth  riding  and  sturdy  ship.  You  enjoy  the  comfort  of  a  good  cabin 
heater  and  the  companionship  of  a  friend  at  your  side.  And  pep?  A  38  h.p.  Flyabout 
is  the  only  light  plane  that  ever  flew  over  Pike's  Peak. 

WRITE  TODAY 


$1465 

Continental  Motor 
Approved  Type  Certific 

No.  439 


Let  us  refer  you  to  some  proud  Flyabout  owners. 
ROOM  219 

COLORADO  SPRINGS,  COLORADO 


$1590 

Szeltely  Motor 
Approved  Type  Certific 

No.  449 
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THE  BOEVING  DEVICES 


FOLLOWING  our  last  month's  de- 
scription of  a  simple  aerodynamic 
balance  it  would  seem  quite  fitting 
to  advance  to  a  story  of  more  elaborate 
devices  designed  for  measuring  aero- 
dynamic forces.  In  view  of  this  we  have 
for  our  present  study  a  complete  amateur 
model  wind  tunnel  and  marine  model 
basin,  built  portable  so  that  it  can  be  set 
up  in  the  classroom,  lecture  hall  or  lab- 
oratory. 

For  the  information  relative  to  this  in- 
genious collection  of  devices  we  give  ac- 
knowledgment to  Mr.  Detmar  Fr.  Stahl- 
knecht  of  241  McKee  Place,  Pittsburgh, 
Pa.  In  collaboration  with  his  classmate, 
Mr.  Boeving,  the  apparatus  was  designed 
and  built  while  these  men  pursued  their 
studies  in  aerodynamics.  It  thus  enabled 
them  to  test  to  their  own  satisfaction  the 
various  streamline  shapes  and  airfoils 
which  were  the  object  of  classroom 
study.  The  devices  have  been  so  success- 
ful that  it  has  been  proposed  to  manufac- 
ture them  in  complete  sets  for  classroom 
use,  under  the  trade  name  of  "The  Boev- 
ing System."  However,  individual  ex- 
perimenters will  find  it  quite  possible  to 
build  their  own  units  provided  they  have 
the  necessary  skill,  patience,  and  tools. 

In  explaining  why  the  construction  of 


R.  E.  DOWD 


Three  old   style  airfoils  which   seem  es- 
pecially suited  for  models 

the  device  was  undertaken,  Mr.  Stahl- 
knecht  points  out  that  in  the  study  of  al- 
most any  of  our  sciences,  demonstrations 
and  actual  physical  tests  are  considered 
quite  indispensable.  He  and  Mr.  Boeving 
could  see  no  reason  why  a  course  in 
aerodynamics  should  not  be  similarly 
treated  and  consequently  proceeded  with 


its  design  and  construction. 

The  Measurement  of  Drag 
In  devices  of  the  kind  under  consid- 
eration the  outstanding  problem  is  to  se- 
cure quantitative  results.  With  extreme- 
ly low  air  velocities  and  small  models  the 
actual  forces  to  be  measured  are  neces- 
sarily small.  This  condition  requires  a 
high  degree  of  precision  in  the  measur- 
ing of  the  forces  in  order  to  avoid  errors. 
Such  precision  calls  for  uniformity  of  air 
velocity  and  a  system  of  measuring  free 
from  frictional  variations  due  to  the 
magnitude  of  the  forces  being  measured. 
In  this  latter  requirement  we  doubtless 
have  our  greatest  problem  in  amateur 
devices.  In  the  Boeving  design  it  is 
tackled  from  an  entirely  new  angle.  In- 
stead of  trying  to  measure  the  small 
forces,  working  on  a  fixed  model  through 
a  system  of  levers,  the  test  object  is 
mounted  on  a  floating  base  placed  in  a 
water  tank.  It  is  not  restrained  from 
movement  but  is  allowed  to  yield  to  the 
air  blast.  Objects  of  a  high  resistance 
move  quickly  against  the  water  resist- 
ance, while  objects  of  a  low  resistance 
move  slowly.  The  distance  of  travel  is 
fixed  for  all  tests  so  the  tune  required  to 
move  from  one  point  to  the  other,  after 
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the  start  has  been  made,  is  the  factor 
indicating  the  coefficient  of  drag  of  the 
test  object.  One  might  immediately  ob- 
ject to  this  arrangement  on  the  ground 
that  the  intensity  of  the  air  blast  varies 
more  or  less  indirectly  with  the  distance 
from  the  mouth  of  the  tunnel.  This  is 
true  but  the  same  variation  exists  for 
any  object  under  test  since  they  travel 
the  same  distance.  Finally,  of  course,  in 
order  to  obtain  a  coefficient  it  is  neces- 
sary to  work  back  to  the  standard  flat 
plate  disc  having  a  known  coefficient,  so 
we  have  again  a  system  based  on  com- 
parison of  results. 

After  all  it  should  not  be  misunder- 
stood that  a  test  system,  using  direct 
comparisons  as  its  basic  princple  of  op- 
eration, is  any  less  effective.  Our  stan- 
dards of  measurement  are  no  more  than 
values  arbitrarily  established  for  the  pur- 
pose of  facilitating  research,  trade,  and 
general  exchange.  It  is  in  the  final  an- 
alysis quite  as  valuable  to  know  that  a 
certain  streamline  shape  has  a  resistance 
of  one-seventeenth  as  much  as  a  disc  of 
the  same  area,  as  it  is  to  know  that  the 
disc  resistance  is,  for  example,  seventeen 
ounces,  and  the  streamline  shape,  one 
ounce. 

The  Measurement  of  Lift  and  Drag 
While  comparison  of  results  directly 
characterizes  the  principle  used,  in  tests 
of  drag  we  have  an  entirely  different  de- 
vice used  for  measuring  lift  and  drag 
simultaneously.  This  is  called  a  two  com- 
ponent balance,  so  named  because  it 
measures  vertical  and  horizontal  compo- 
nents separately.  (See  diagram  and  cut.) 
The  Model  Basin 
The  Boeving  system  has  further  utility 
through  the  use  of  the  water  tank  as  a 
model  basin  for  testing  marine  objects. 
In  the  accompanying  drawing  we  have 
pictured  a  carriage  for  drawing  objects 
through  the  water  in  the  tank.  Propul- 


sion is  furnished  by  falling  weights, 
which  are  capable  of  doing  a  definite 
amount  of  work.  This  sort  of  test  has 
its  application  in  the  study  of  pontoons 
or  flying  boat  hulls.  The  time  and  dis- 
tance traveled  give  the  investigator  his 
data  for  classifying  the  object  under  test. 

Thus  we  have  in  the  Boeving  device 
three  distinct  units :  the  drag  tester ;  the 
two  component  balance;  and  the  model 
basin.  We  do  not  propose  to  describe  in 
great  detail  each  unit.  The  drawing 
covers  the  salient  points  of  the  model 
basin  and  the  wind  tunnel  drag  tester, 
while  the  cut  shows  the  construction  of 
the  two  component  balance.  It  is  of 
greater  interest  to  investigate  how  each 
unit  is  used  and  how  it  is  possible  to 
demonstrate  certain  aerodynamic  laws 
and  principles.  If  we  first  consider  the 
drag  or  resistance  tester  as  shown  in  the 
drawing,  we  can  at  once  demonstrate 
several  interesting  things. 


Resistance  or  Drag  Tests 

Perhaps  our  starting  point  should  be 
a  test  on  a  flat  disc  of  a  certain  diameter. 
We  bring  our  air  speed  up  to  a  standard 
velocity  by  hand  power  through  the 
crank  or  by  an  electric  motor  drive.  Our 
air  speed  indicator  at  the  mouth  of  the 
blower  gives  us  our  velocity,  which  is 
maintained  uniformly.  Our  disc  is 
mounted  on  a  post  which  projects  up 
from  the  float  through  a  slot  in  the.  top 
of  the  tank.  The  float  has  been  ballasted 
with  suitable  weights  so  that  it  is  im- 
mersed in  the  water  the  same  amount  as 
when  heavier  models  are  used.  When 
everything  is  running  smoothly  the  post 
is  freed  and  the  air  blast  drives  the  disc 
down  the  tank.  The  inertia  of  the  mov- 
ing mass  prevents  an  immediate  start  but 
it  soon  adopts  what  appears  to  be  a  uni- 
form speed.  This  occurs  before  the  pointer 
on  the  post  passes  the  first  timing 
mark.    A  stop  watch  clicks  into  action 
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mark.  A  stop  watch  clicks  into  action 
as  this  point  is  reached  and  clicks  again 
to  a  stop  when  the  second  point  is  passed. 
Here  we  have  the  time  consumed  in  driv- 
ing our  disc  a  certain  distance  against  a 
certain  resistance.  Let  us  assume  that 
the  average  time  recorded  in  several  tests 
is  1.7  seconds. 

If  we  now  substitute  the  streamline 
model  as  indicated,  taking  care  to  bal- 
last so  that  the  total  weight  of  the  whole 
moving  system,  comprising  float,  post 
and  model,  is  exactly  the  same  as  previ- 
ously, we  are  ready  to  run  our  next  series 
of  tests.  Our  average  time  is  now  7  sec- 
onds for  the  streamline  model  of  the 
same  diameter  as  the  disc.  If  we  now 
wish  to  compare  the  resistances,  we  have 
Disc  T        49  17 

 =  or  or  about  — . 

Streamline  1.72  2.89  1 
In  other  words,  according  to  Mr. 
Stahlknecht's  results,  the  resistance  of  the 
disc  would  be  seventeen  times  as  great 
as  for  a  streamline  of  the  same  diameter. 
Now,  if  we  take  the  drag  coefficient  for 
a  flat  disc  as  .00123  according  to  Eiffel 
(see  October  Experimental)  we  can  ap- 
proximate the  value  for  K  for  the  stream- 
.00123 

line  body  as  =  .000073.  This  last 

17 

value  would  seem  quite  high  in  view  of 
tests  run  in  standard  wind  tunnels,  but 
perhaps  this  is  just  the  result  of  the 
lower  air  velocity  used  in  our  tests.  Mr. 
Stahlknecht  assures  us  that  careful  tests 
of  the  apparatus  indicate  that  its  results 
are  accurate  to  within  5%. 

While  these  tests  are  in  progress  it  is 
possible  to  visualize  the  air  flow  around 
the  test  object  by  allowing  silk  threads, 
mounted  on  thin  sticks,  to  trail  in  the 
air  stream.  It  will  be  noticed  that  there 
is  great  turbulence  around  the  disc,  par- 
ticularly to  the  rear,  while  around  the 
streamline  body  the  flow  is  smooth  and 
regular.  Such  a  demonstration  is  of 
great  value  to  a  class  in  aerodynamics. 

A  less  obvious  condition  is  discovered 
in  connection  with  multiple  discs,  as 
shown  by  numeral  3.  If  a  large  disc  is 
anchored  to  the  rod  and  a  smaller  one 
slidably  mounted  on  the  rod  behind  the 
large  disc,  which  shelters  it  from  the  air 
blast,  we  can  observe  some  interesting 
results.  With  the  air  blast  blowing  on  the 
large  disc  we  can  push  the  smaller  one 
in  the  direction  of  the  air  flow,  but  on 
releasing  it,  it  will  fly  back  against  the 
large  disc.  This  is  caused  by  the  region 
of  low  pressure  back  of  the  large  disc. 
If  we  move  the  smaller  disc  still  farther 
away  we  soon  find  a  place  where  it  no 
longer  returns,  but  is  blown  away  from 
the  large  disc.  This  point  is  where  the 
normal  pressure  is  restored.  A  bicycle 
rider  pacing  an  automobile  soon  learns 
from  practical  experience  where  these 
points  lie.  It  scarcely  need  be  pointed 
out  that  the  high  resistance  of  the  disc 
is  due  to  the  powerful  suction  on  the  lee- 
ward side,  a  condition  which  does  not 
exist  with  the  streamline  body. 

Another  experiment,  which  will  aston- 


ish the  uninitiated,  is  the  case  of  two 
discs  on  the  same  axis,  spaced  a  certain 
distance  apart,  offering  less  resistance 
than  a  single  one.  The  explanation  is  as 
simple  as  the  phenomenon  is  startling. 
Two  discs  spaced  at  the  proper  distance 
apart  approximate  a  cylinder  with  the 
air  blowing  against  one  end.  We  do  not 
hesitate  to  believe  a  cylinder  under  such 
conditions  offers  less  resistance  than  a 
disc  of  the  same  area  because  the  cylin- 
der more  nearly  approximates  the  shape 
of  the  streamline  body.  The  secret  lies 
in  the  spacing,  since  the  second  disc  of 
the  tandem  must  be  located  at  a  point  so 
that  the  air  flow  over  the  two  in  tandem 
is  smoother  than  over  one  separately. 
We  soon  learn  that  air  can  not  be  whirled 
about  without  using  up  energy,  and  that 
to  conserve  energy  a  body  must  pass 
through  the  air  with  a  minimum  of  dis- 
turbance. 

It  is  of  interest  to  note  that  the  two 
shapes,  shown  in  the  cut  No.  6  and  No. 
13,  are,  respectively,  the  modern  and 
original  shapes  used  for  Zeppelins.  The 
resistances  are  very  nearly  equal  because 
the  diameter  of  the  modern  shape  is 
greater.  However,  the  volume  and  there- 
fore the  lifting  capacity  of  the  No.  6 
shape  is  about  75%  greater.  Briefly,  this 
means  that  for  the  same  horsepower  we 
could  drive  the  No.  6  at  the  same  speed 
as  the  No.  13,  and  at  the  same  time  have 
the  advantage  of  greater  lifting  capacity. 
Of  course,  structural  weight  of  the  No. 
6  shape  might  consume  some  of  the  75% 
additional  lift,  but  the  net  result  would 
still  be  very  favorable. 

In  running  tests  on  a  revolving  cylin- 
der, No.  10  in  the  cut,  the  tank  is  turned 
so  that  it  is  crosswise  to  the  airflow. 
By  spinning  the  cylinder  with  a  cord, 
the  so-called  Magnus  or  Flettner  effect 
is  evident,  for  the  float  will  travel  later- 
ally, necessitating  the  following  of  the 
model  with  the  blower  which  is  mounted 
on  castors.  Reversing  the  rotation  brings 
about  a  reversal  of  direction. 

Simultaneous  Lift  and  Drag  Tests 

The  two  component  balance  simply 
weighs  directly  the  forces  of  lift  and 
drag.  For  convenience  the  surfaces  are 
tested  in  an  inverted  position  so  that  the 
pressure  which  would  normally  be  lift 
is  down.  This  permits  the  use  of  weights 
on  the  opposite  end  of  the  beam  to  bal- 
ance the  force.  The  diagram  shows  the 
resultant  force  R  broken  up  into  com- 
ponents L  (lift)  and  D  (drag). 

Model  Basin  Test 

By  removing  the  cover  of  the  tank 
and  fixing  the  towing  device  in  place  it 
is  possible  to  run  tests  which  are  highly 
informative.  It  is  even  possible  to  check 
the  resistance  of  the  same  body  in  both 
air  and  water,  using  of  course  different 
velocities. 

In  the  case  of  simple  water  tests,  such 
as  a  pontoon  skimming  over  the  water 
in  a  partly  immersed  attitude,  weights 
are  placed  in  one  of  the  pans.  Time 
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readings  are  taken  covering  that  portion 
of  the  tank  length  where  the  velocity  is 
uniform,  that  is,  where  the  inertia  resist- 
ing the  starting  has  been  overcome. 
Having  the  weight  used  for  power,  and 
the  distance  this  weight  travels,  we  have 
the  foot  pounds  of  energy  used,  and  then 
having  the  time,  we  can  calculate  the 
horsepower  expended.  If  the  tests  cov- 
ered simply  the  selection  of  the  better  of 
two  pontoons  of  the  same  general  size 
it  would  only  be  necessary  to  determine 
which  traveled  faster  under  a  given 
weight  impulse  in  order  to  select  the 
more  efficient  design,  other  things  being 
equal. 

Lift  and  Drag  Curves 

After  a  series  of  lift  and  drag  tests 
have  been  run  off  on  a  wing,  it  is  by 
all  means  desirable  to  plot  a  curve  of  the 
results.  The  most  common  method  is  to 
plot  separate  curves  for  lift  and  drag 
values  against  their  angles  of  incidence. 

Lift 

After  this  is  done  the    curve  is 

Drag 

plotted,  which  shows  the  efficiency  at  the 
various  angles.  Quite  frequently  a  fourth 
curve  is  added  covering  center  of  pres- 
sure travel  through  the  range  of  angles 
of  incidence  used  in  the  tests. 

We  are  reproducing  a  chart  showing 
the  test  results  of  three  rather  obsolete 
sections,  which  are,  however,  splendid  for 
model  work.  They  are  R.  A.  F.  (Royal 
Aircraft  Factory)  No.  3  and  No.  6,  and 
Eiffel  No.  32.  In  this  case  the  lift  and 
drag  values  are  covered  by  the  same 
curve,  while  the  angles  of  incidence  are 
indicated  on  the  curves.  This  method  has 
many  advantages  of  simplicity.  For  ex- 
L 

ample,  the  —  ratio  of  an)'  point  on  the 
D 

curve  may  be  quickly  indicated  by  laying 
a  straight  edge  from  the  lower  right- 
hand  corner  at  the  0°  point  and  noting 
where  it  intersects  the  scale  at  the  top  of 
the  chart.  In  passing  it  might  be  well 
to  mention  that  Eiffel  No.  32  is  known 
as  a  stable  section  because  it  has  little 
or  no  center  of  pressure  travel. 

By  way  of  explanation  the  actual  co- 
efficients of  lift  and  drag  are  not  as 
shown  by  Ky  and  Kx  respectively.  For 
simplicity  the  actual  values  have  been 
multiplied  by  10,000  in  order  to  elimi- 
nate repetition  of  the  zeros  in  the  small 
decimal  values. 

It  is  hoped,  as  a  direct  result  of  our 
presentation  of  the  Projansky  and  the 
Boeving  balances,  that  our  readers  will 
undertake  the  construction  of  similar  de- 
vices. Already  we  have  learned  of  ac- 
tivity in  this  direction.  With  the  winter 
months  coming  there  will  be  an  excellent 
period  for  such  inside  work.  We  can  not 
help  but  feel  that  great  discoveries,  per- 
haps, revolutionary  discoveries,  await 
those  who  will  undertake  the  study  of 
low  velocity  air  flow  about  various 
bodies.  For  the  want  of  a  better  desig- 
nation this  might  be  called  "Model  Aero- 
dynamics." 
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Keep  his  head  up 

and  well  all  come  through! 


You  recognize  this  man.  He  lives  in 
your  own  town,  not  far  from  you  .  .  . 

Though  faced  with  unemployment,  he 
is  combating  adversity  with  courage.  He 
has  retreated  step  by  step,  but  fighting. 
He  has  spread  his  slender  resources  as 
far  as  they  will  go. 

This  winter  he  and  his  family  will  need 
your  help. 

There  are  many  other  heads  of  families 
much  like  him  in  the  United  States.  This 
winter  all  of  them  will  need  the  help  of 
their  more  fortunate  neighbors. 

This  is  an  emergency.  It  is  temporary. 
But  it  exists.  It  must  be  met  with  the 
hopefulness  and  resource  typical  of 
American  conduct  in  emergencies. 

Be  ready !  Right  now  in  every  city, 
town  and  village,  funds  are  being 
gathered  for  local  needs  — ■  through  the 
established  welfare  and  relief  agencies, 
the  Community  Chest,  or  special  Emer- 
gency Unemployment  Committees  .  .  . 

The  usual  few  dollars  which  we  regu- 
larly give  will  this  year  not  be  enough. 
Those  of  us  whose  earnings  have  not 
been  cut  off  can  and  must  double,  triple, 
quadruple  our  contributions. 

By  doing  so  we  shall  be  doing  the  best 
possible  service  to  ourselves.  All  that 
America  needs  right  now  is  courage.  We 
have  the  resources.  We  have  the  man 
power.  We  have  the  opportunity  for 
world  leadership. 

Let's  set  an  example  to  all  the  world. 
Let's  lay  the  foundation  for  better  days 
that  are  sure  to  come. 

The  President's  Organization  on 
Unemployment  Relief 

Walter  S.  Gifford 

WALTER   S.    GIFFORD,  DIRECTOR 

Committee  on  Mobilization  of  Relief  Resources 


Owen  D.  Young 

OWEN  D.  YOUNG,  CHAIRMAN 
The  President's  Organization  on  Unemployment  Relief  is 
non-political  and  non- sectarian.  Its  purpose  is  to  aid  local 
welfare  and  relief  agencies  everywhere  to  provide  for  local 
needs.  All  facilities  for  the  nation-wide  program,  includ- 
ing this  advertisement,  have  been  furnished  to  the  Com- 
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FOREIGN   NEWS   IN  BRIEF 

Compiled  from   reports   from   AERO   DIGEST  correspondents  and   the    Aeronautics  Trade  Division,  Bureau  of  Foreign  and  Domestic  Commerce. 


GERMANY 

(Edwin  P.  A.  Heinze) 

THE  "Furniture  Van  of  the  Air,"  the 
designation  given  in  Germany  to  the  new 
Junkers  Ju.52  cargo  airplane  because  of  its 
very  spacious  freight  hold,  has  been  tested 
on  floats  with  successful  results.  Canadian 
Airways,  Ltd.,  has  acquired  one  of  these 
ships  for  its  winter  services  in  the  Hudson 
Bay  district. 


High-Altitude  Junkers 

VARIOUS  reports  have  been  published 
relative  to  a  high-altitude  plane  completed 
by  the  Junkers  Works.  The  machine,  the 
Ju.49,  equipped  with  a  Junkers  L  88  engine 
of  800  horsepower  is,  contrary  to  these  re- 
ports, by  no  means  yet  ready  for  high- 
altitude  attempts.  The  machine  is  under- 
going a  prolonged  series  of  tests  at  normal 
altitude  and  the  engine  has  not  yet  had 
the  blower  fitted  to  it,  which  will  form  part 
of  its  ultimate  equipment.  The  tests  at  high 
altitudes  will  not  be  started  for  some  months 
to  come. 

New  Airship  and  Dock 
1PHE  new  large  hangar  at  Friedrichshafen 
"■  for  the  construction  and  protection  of 
the  new  Zeppelin  is  rapidly  nearing  com- 
pletion. The  structure  has  a  length  of  more 
than  900  feet,  a  width  of  190  feet  and  a 
height  of  174  feet. 

Work  has  been  started  on  the  erection  of 
the  new  Zeppelin,  the  LZ  129,  destined  like 
its  smaller  sister  ship,  the  Graf  Zeppelin, 
for  air  transport  work.  The  new  Zeppelin 
will  be  filled  with  helium  gas  and  powered 
with  Maybach  Diesel  engines.  It  will  meas- 
ure in  length  813.6  feet  and  will  have  a 
diameter  in  excess  of  135  feet.    The  corre- 


sponding measurements  of  the  Graf  Zeppelin 
are  774  feet  and  100  feet.  The  cubic  con- 
tents of  the  new  airship  will  be  2,152,860 
cubic  feet  as  compared  with  that  of  1,474,000 
of  the  Graf. 


Light  Plane  Reliability  Contest 
THHE  German  Aviation  Union  held  its 
*•  fourth  annual  reliability  trial  this  fall, 
open  to  light  airplanes  flown  by  amateur 
pilots.  This  trial,  which  is  a  national  one 
restricted  to  German  crews  and  German 
planes  with  German  engines,  is  rather  un- 
usual and  interesting.  Competitors  may 
start  at  any  flying  field  they  desire  and 
choose  their  own  routes  and  destinations. 
Each  machine  must  travel  a  distance  equal 
to  fifteen  times  that  which  it  can  normally 
cover  in  one  hour,  distributed  as  evenly  as 
possible  over  three  days. 

Fifty  machines  were  eligible.  The  number 
was  limited  because  the  funds  at  the  disposal 
of  the  sponsors  would  not  permit  more  taking 
part.  Ninety-seven  entries  had  to  be  refused. 
Upon  entry  the  competitors  stated  the  exact 
route  they  intended  following,  the  fields  at 
which  they  planned  to  land  and  finish  and 
where  they  were  to  remain  overnight.  They 
had  to  provide  their  own  fuel  and  obtain 
the  necessary  officers  to  certify  at  the  various 
places  of  landing  the  time  of  their  arrival 
and  departure. 

Points  were  also  awarded  for  as  many 
changes  of  crew  as  were  possible.  There 
were  300  crews  for  the  fifty  planes  that  were 
admitted.  The  idea  was  to  have  as  many 
young  pilots  as  possible  try  their  skill. 

First,  second  and  third  prizes  were  not 
awarded.  Awards  were  made  as  mileage 
money.  The  machines  which  succeeded  in 
completing  each  day  their  self-set  task  re- 
ceived 0.60  marks  per  kilometer  flown,  the 
air  distances  between  the  various  fields  at 
which  the  machines  stopped  being  calculated. 
The  German  Transport  Minister,  however, 
presented  a  three-seater  light  plane  to  the 
club  represented  by  the  plane  which  landed 
at  the  largest  number  of  flying  fields  and 
changed  its  crew  most  frequently. 

When  the  contest  began,  forty-nine  ma- 
chines started  from  various  ports  all  over 


Germany.  Of  these  machines,  thirty-five 
were  owned  by  clubs  and  fourteen  by  private 
amateur  fliers.  These  latter,  however,  were 
not  required  to  change  crews  during  the  con- 
test. Only  eight  machines  succeeded  in  car- 
rying through  without  failure  the  self-set 
schedule. 


FRANCE 

AN  airplane  with  telescopic  wings  has 
been  invented  by  Ivan  Makhonine,  a  Russian 
engineer  living  in  Paris.  Among  the  pur- 
poses for  which  the  new  plane  is  designed 
are  the  increase  of  speed  by  reducing  the 
amount  of  air  resistance  offered  by  the  con- 
ventional type  of  wing.  It  is  declared  that 
an  advantage  of  the  telescopic  wing  is  that 
it  enables  the  large  wing  area,  necessary  for 
lifting  a  fully-loaded  plane,  to  be  reduced 
progressively  as  fuel  is  consumed  and  weight 
diminished. 

VALUE  of  French  aeronautical  exports 
for  the  first  seven  months  of  1931  totaled  $4,- 
090,598.40,  a  decrease  over  the  same  period 
in  1930,  according  to  information  recently 
made « available.  Of  this  amount,  all  but 
$26,499  represented  the  purchase  of  land- 
planes.  Siberia  was  the  leading  market  for 
French  aircraft.  French  aeronautical  ex- 
ports in  1930  totaled  |4,310,353.60.  Aero- 
nautical imports  for  the  first  seven  months 
of  this  year,  all  from  Czechoslovakia,  were 
valued  at  f 51, 469 .60. 


ENGLAND 

FLIGHT  LIEUTENANT  G.  H.  Stain- 
forth  established  on  September  29,  a  new 
world's  speed  record  of  408.8  miles  per  hour 
average  in  five  runs  over  a  three-kilometer 
(lJi  miles)  course  on  the  Solent  in  a 
Supermarine  S6B  seaplane.  The  fastest 
lap  was  415.2  miles  per  hour.  He  used  an 
entirely  new  fuel  and  an  engine  built  sojlely 
for  the  flight.  >{A  description  of  the  plane 
and  engine  used  by  Lieut.  Stain  forth  |will 
be  found  on  page  48  of  this  issue.) 

The  former  record  of  379  miles  per  hour 
was  established  by  Lieutenant  Stainforth  a 
few  weeks  previously  on  a  flight  over  the 
Solent  course. 

THERE  was  an  increase  of  thirty-six  per 
cent  in  the  amount  of  air  mail  transported 
by  Great  Britain  during  the  second  quarter 
of  1931  as  compared  with  the  corresponding 
period  in  1930.  A  total  of  27,996  pounds  of 
air  mail  letters  was  dispatched  from  Qreat 
Britain  during  this  period.  More  mail  was 
carried  from  England  to  India  than  to  any 
other  one  country.  The  traffic  to  European 
countries  showed  an  increase  of  forty-four 
per  cent  over  the  same  period  last  year. 
There  was  a  slight  decrease  in  the  amount 
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There's  more 

Safety 

than  you'll 
ever  need 


in  a 


AIRCRAFT 
TIE  ROD 


The  most  rigorous  test  agency  in 
this  country  sets  aircraft  con- 
struction standards.  Hartshorn 
Tie  Rod  standards  are  even  more 
exacting. 


Hartshorn  Square  Section  Tie  Rods  abso- 
lutely prevent  torsional  strain  in  internal 
wing  and  fuselage  bracing.  If  it's  there, 
you  see  it  and  take  it  out.  The  flat  faces 
save  assembly  time,  for  wrenches  can  be 
applied  at  any  point  along  the  rod  and 
tight  corners  are  no  longer  troublesome. 


Hartshorn  Streamline  Tie  Rods  offer 
little  wind  resistance.  They  are  strong, 
light  and  will  not  stretch.  They  increase 
speed,  reduce  fuel  consumption  and  cut 
follow-up  and  lining-up  costs. 

Brace  every  ship  you  build  or  fly  with 


AIRCRAFT 
TIE  RODS 

STEWART  HARTSHORN  CO. 

250  Fifth  Avenue      New  York,  N.  Y. 


An  Untapped  Market 

ed/ 


The  man  who  has  held  back  from 
purchasing  an  airplane  because  he 
wanted  one  that  could  land  on  his 
own  grounds — 

The  man  who  has  wanted  a  definite 
sense  of  security  in  flying  —  who  is 
earnestly  interested  in  aviation  from 
a  utilitarian  standpoint — 

These  men  represent  the  market 
hitherto  untapped  —  the  market  now 
opened  to  you  with  the  KELLETT 
AUTOGIRO. 

KELLETT  brings  many  refinements  to 
the  established  principles  of  the  auto- 
giro,  such  as  side-by-side  seating. 

A  KELLETT  demonstration  is  an 
almost  certain  sale.  1932  Demon- 
strators are  now  being  delivered.  We 
shall  be  glad  to  discuss  our  franchise 
with  prospective  distributors. 


KELLETT 

AUTOGIRO 

KELLETT  AIRCRAFT  CORPORATION 

Associated  with  the  Ludington  Group 

719  ATLANTIC   BUILDING       •  PHILADELPHIA 

LICENSED    UNDER    CIERVA  PATENTS 
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Transferring  air  mail  from  a  Royal  mail  plane  of  Canadian  Airways  to  truck  at  St. 
Hubert  Airport,  Montreal,  after  a  flight  from  Father  Point,  Quebec 
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ot  parcels  carried  by  air  from  England  to 
European  destinations,  40,327  pounds  being 
carried  in  the  second  three  months  of  this 
year  as  against  43,200  pounds  in  the  same 
period  last  year. 

IMPROVEMENTS  in  the  winter  flying 
schedules  of  the  England-India  and  England- 
Africa  service  of  Imperial  Airways  were 
effected  in  October.  Mail  for  India  and 
Africa  is  being  carried  independently  of  each 
other  and  a  bi-weekly  service  across  the 
Mediterranean  has  been  provided. 

ITALY 

AIR-  MINISTER  Italo  Balbo  recently 
announced  plans  for  a  'round-the-world 
flight  by  a  fleet  of  twenty-four  Italian  mil- 
itary planes.  It  is  said  that  the  flight  might 
start  eastward  from  Rome  and  terminate 
with  a  transatlantic  flight  from  New  York 
to  Rome. 

Crews  and  pilots  for  the  flight  recently 
started  training  in  the  new  air  school  at 
Orbetello,  from  where  General  Balbo  led 
the  flight  of  an  air  fleet  to  South  America 
last  January. 

SWEDEN 

THE  "Viking,"  a  new  four-place,  folding 
wing  sport  plane  manufactured  in  Sweden, 
was  placed  on  the  market  recently.  The 
ship  is  produced  as  a  landplane  or  a  sea- 
plane, the  former  having  a  load  capacity  of 
849  pounds  and  the  latter,  661  pounds.  The 
wing  span  is  36.7  feet.  With  the  wings 
folded  the  width  is  13.8  feet.  The  plane 
is  powered  with  an  air-cooled  Walter  Castor 
engine  of  240  horsepower.  Wheel  brakes 
and  dual  controls  are  provided. 

CHINA 

A  SIKORSKY  S-38  amphibion  was  re- 
cently purchased  by  General  Chiang  Kai- 
shek,  president  of  the  National  Government 
of  China.  The  ship  was  delivered  at  Nan- 
king by  Major  McConnel  of  New  York. 
It  is  equipped  with  machine  guns  and  other 
defensive  armament.  Marshal  Chang  Hsueh- 
liang,  governor  of  Manchuria,  recently  pur- 
chased a  Ford  trimotor  transport  which  he 
often  pilots  himself. 

Fifty-nine  other  planes  have  been  delivered 
to  the  China  National  Government  during 
the  past  few  weeks,  according  to  recent  re- 
ports. Twenty-nine  of  these  ships  were  of 
British  make  and  most  of  the  remainder 
were  of  American  manufacture,  now  being 
used  by  the  Nanking  air  fleet. 

CANADA 

CONTINUED  development  of  Canadian 
aviation  has  resulted  in  the  establishment 
and  improvement  of  airports  throughout  the 
Dominion  during  the  late  summer.  At  Stev- 
enson's Flying  Field,  Winnipeg,  work  has 
been  started  on  a  new  hangar,  as  well  as 
buildings  for  a  post  office,  stock  room,  cus- 
toms office,  radio  and  meteorological  sta- 
tions. These  buildings  are  being  erected 
partly  by  Canadian  Airways  Limited,  which 
operates  the  field  for  their  air  mail,  passen- 


ger and  freight  services  extending  north  and 
west.    Cost  of  the  construction  is  $30,000. 

At  Hamilton,  Ontario,  the  government  air 
club  which  uses  the  municipal  field  is  light- 
ing and  building  three  new  runways  at  a 
cost  of  $60,000,  part  of  which  is  being  paid 
by  the  city.  The  runways  will  be  2,000  feet 
in  length.  They  will  be  surfaced  with 
coalex  and  fine  stone  for  1,000  feet  each  and 
500  feet  on  each  end  will  be  sown  in  grass. 


OMMERCIAL  aviation  activities  in 
^  British  Columbia  have  shown  a  consis- 
tent increase  and  a  net-work  of  airlines 
gradually  is  spreading  out  from  Victoria 
over  Eastern  Canada  and  parts  of  the  United 
States,  according  to  a  report  recently  issued 
by  the  American  Vice  Consul  in  Victoria, 
Nelson  P.  Meeks. 

There  are  two  air  transport  companies  in 
the  province  operating  scheduled  planes. 
One  American  company  maintains  a  branch 
factory  in  Vancouver.  The  operating  com- 
panies are  the  Canadian  Airways,  Ltd.,  and 
the  B.  C.  Coastal  Airways,  Ltd.,  with  offices 
at  Vancouver.  Canadian  Airways,  in  which 
the  Canadian  Pacific  and  the  Canadian  Na- 
tional Railways  are  said  to  be  interested 
financially,  maintains  its  main  office  in  Mon- 
treal and  operates  a  total  of  more  than 
thirty-eight  planes  throughout  the  Dominion. 
Of  this  number,  one  Junkers  W-34  Hornet 
and  seven  Boeing  flying  boats  are  operated 
in  British  Columbia,  two  being  used  in  the 
daily  passenger  service  between  Vancouver 
and  Victoria,  B.  C,  and  Seattle,  Wash. 
This  company  supplies  planes  and  pilots  to 
the  Provincial  Government  for  photography, 
fisheries  and  forest  patrol.  B.  C.  Coastal 
Airways  operates  a  daily  passenger  service 
to  Seattle  and  a  twice-daily  service  to  Vic- 
toria. This  company  owns  and  operates  one 
six-passenger  Fairchild  and  one  five-passen- 
ger Bellanca  and  has  an  option  on  a  six- 
passenger  Junkers. 

Landing  fields  are  maintained  in  British 
Columbia  by  the  following  cities :  Chilli- 
wack,  Fernie,  Cranbook,  Penticon,  Prince 
George  and  Vancouver. 

The  municipal  airport  at  Vancouver  is 
located  on  Sea  Island.  The  field  has  an 
area  of  250  acres  and  is  less  than  ten  miles 
from  the  center  of  the  city.    Both  hard-and 


REGULAR  air  passenger  and  freight  ser- 
vice between  Moncton  and  Charlottetowu, 
P.  E.  I.,  was  inaugurated  on  October  10  by 
Canadian  Airways.  Planes  leave  Moncton 
each  day  except  Sunday  at  8 :30  a.m.,  reach- 
ing the  island  at  9:20  a.m.,  returning  to 
Moncton  at  1 :50  p.m.  Mail  will  be  carried 
as  usual  during  the  winter  months  when 
steamer  service  across  the  strait  is  uncer- 
tain because  of  the  ice. 


soft-surfaced  runways  and  hangars  for  sea- 
planes and  landplanes  have  been  constructed 
at  the  airport.  Seaplanes  may  land  either  in 
the  channel  at  the  airport  or  in  Vancouver 
harbor. 

It  is  reported  that  recently  revised  charges 
at  the  Vancouver  airport  are  computed  on 
the  basis  of  the  number  of  pounds  of  freight 
handled  by  airport  employees,  although  no 
charge  is  made  for  planes  carrying  mail. 
The  minimum  charge  for  a  plane  using  the 
port  facilities  with  not  more  than  a  ten- 1 
passenger  capacity  on  a  schedule  transporta- 
tion run  is  $45  per  month.  Visiting  planes 
from  other  cities  will  be  allowed  to  land 
without  charge  the  first  time.  Itinerant  air- 
men using  the  field  for  commercial  opera- 
tions, to  the  detriment  of  established  com- 
panies, will  be  charged  twenty  per  cent  of 
their  revenues  from  flights. 

The  Aero  Club  of  British  Columbia  owns 
and  operates  a  Moth  plane  and  the  Northern 
B.  C.  Airways  at  Prince  Rupert  also  owns 
a  Moth  plane  used  primarily  for  instruction 
purposes.    It  is  understood  that  the  Con- 
solidated  Mining   and   Smelting  Company 
possesses  six  planes  at  Trial,  British  Colum- 
bia,  which  are  used  in  connection  with  the  ] 
company's   interests,   and  that  the   Royal  | 
Canadian  Air  Force  has  a  complement  of  1 
seventeen  planes  at  Jericho  Beach,  Van-  I 
couver. 

The  Boeing  Airplane  Company  maintains  J 
a  branch  factory  in  Vancouver,  which  manu- 
factures seaplanes  and  landplanes.  Last  year  | 
five  planes  were  produced  in  this  plant,  | 
which  is  reported  to  have  facilities  for  hand-1 
ling  a  maximum  annual  output  of  1001 
planes.  Engines  for  these  machines  are  as- 1 
sembled  and  partially  constructed  in  Mon- 1 
treal  and  shipped  to  Vancouver  for  installa- 1 
tion. 
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LATIN  AMERICAN  AVIATION 


Aeronautical  Exports  to  Latin  America 
in  July  Valued  at  $57,003 
XPORTS  of  aeronautical  products  from 
W4  the  United  States  to  Latin  American 
countries  in  July  totaled  $57,003  in  value. 
Of  this  amount,  $21,105  comprised  the  value 
of  exports  to  Panama.  These  included  one 
airplane  at  $5,000,  two  aircraft  engines  to- 
talling $15,000  in  value  and  $1,105  worth  of 
spare  parts. 

Brazil  was  the  next  largest  buyer  with 
$16,915  worth  of  spare  parts.  Mexico,  one 
of  the  largest  Latin  American  buyers  of 
American  aircraft  products,  followed  with 
total  purchases  valued  at  $7,094.  These  com- 
prised four  airplanes  valued  at  $4,776,  one 
engine  at  $500  and  $1,818  worth  of  spare 
i  parts. 

Other.  Latin  American  countries,  which 
purchased  spare  parts  exclusively,  were  as 
follows:  Peru,  $5,212;  Cuba,  $2,577;  Chile, 
$1,409;  Colombia,  $1,009;  Argentina,  $847; 
Guatemala,  $477;  Trinidad  and  Tobago, 
$300;  and  Honduras,  $58. 

Chile  Puts  Air  Corps  First 

THE  Chilean  Air  Force  has  superseded 
the  Chilean  Navy  as  the  first  line  of  defense 
because  of  the  victory  of  aircraft  over  sur- 
face vessels  in  the  recent  civil  war  involving 
the  navy  mutiny,  according  to  recent  advices. 
The  navy  has  been  reduced  in  size  more  than 
'one-third  and  the  budget  for  1932  has  been 
cut  approximately  $3,000,000.  Several  thou- 
sand men  and  more  than  200  officers  are 
being  discharged  and  the  battle  fleet  has  been 
taken  from  active  service.  It  is  expected 
that  additional  funds  will  be  appropriated  for 
the  air  arm  as  the  national  income  permits. 

Airline  Opens  New  Service 
AIR  transport  passenger  service  between 
Montevideo  and  Buenos  Aires  via  Santiago 
was  inaugurated  in  October  by  Pan- 
American-Grace  Airways,  thus  opening  the 
first  regular  direct  passenger  airline  between 
New  York  and  the  Argentine  capital.  The 
new  line  makes  possible  a  seven-day  round- 
trip  passenger  service  between  Montevideo 
and  Buenos  Aires  and  New  York  and  Chi- 
cago via  Miami  with  bi-weekly  departures 
in  each  direction.  Two  years  ago  mail 
planes  provided  the  South  and  Central 
American  republics  with  direct  and  rapid 
communication.  The  success  of  this  air  mail 
service  has  encouraged  sponsors  to  establish 
through  passenger  service  to  New  York. 
Mail  planes  have  been  carrying  passengers 
on  the  Santiago  de  Chile-Miami  section  but 
the  first  plane  on  the  extended  service  in- 
augurated the  first  air  passenger  service  over 
the  Andes  route. 

Will  Examine  Air  Travelers 

ALL  air  passengers  traveling  over  Peru- 
vian territory  are  subject  to  medical  inspec- 
tion under  the  terms  of  a  decree  recently  an- 
nounced by  the  Peruvian  Government. 

Control  stations  have  been  established  at 
Talara.  Lima  and  Tacna.  Arriving  and  de- 


parting airplanes  will  be  inspected  by  the 
authorities.  The  cost  of  this  service  is 
chargeable  to  the  commercial  aviation  com- 
panies operating  the  planes. 

Latin  American  Airlines 

REGULAR  air  transport  services  in 
Latin  America  are  maintained  over  routes 
extending  34,382  miles.  There  is  a  total  of 
seventeen  operating  companies,  several  of 
which  are  affiliated.  A  number  of  services 
are  operated  on  daily  schedules. 

Booklet  on  Latin  American  Air  Mail 
Service  Published 

THE  National  Foreign  Trade  _  Council, 
New  York  City,  recently  published  a  book- 
let, "Our  Air  Mail  Service  with  Latin 
America — Where  It  Goes,  Who  Uses  It, 
How  It  Builds  Trade."  The  book  was  pre- 
pared "to  promote  the  wider  use  of  Inter- 
American  air  communication,"  and  is  in- 
tended to  present  in  convenient  form  in- 
formation to  those  interested  in  the  develop- 
ment of  American  aviation. 

Data  is  given  on  the  various  air  mail 
routes  and  the  facilities  which  are  available 
to  American  business  men.  The  contents 
include  a  recent  map  of  the  Latin  American 
air  mail  lines,  schedules  of  rates  and  routes 
and  approximate  weekly  mileage.  Figures 
on  British  and  United  States  investments  in 
Latin  America  and  on  imports  and  exports 
from  the  United  States  since  1913  are  given. 

Mexican  Air  Mail  Continues 

THE  Postal  Department  of  Mexico  re- 
cently decided  that  air  mail  service  would 
have  to  be  suspended  for  lack  of  funds  with 
which  to  meet  expenses  until  the  new  budget 
became  effective.  However,  before  the  deci- 


/~\NE  of  the  principal  airlines  in  Mexico 
is  the  Compania  Aeronautics  de  Trans- 
poses, or  C.  A.  T.  Airlines,  with  headquart- 
ers at  Torreon,  Coah.  Steady  increases  in 
the  number  of  air  passengers  and  in  mail 
and  freight  poundage  have  been  reported  by 
the  company  during  its  two  and  one-half 
years  of  existence.  The  line  has  in  operation 
eleven  Lockeed  Vegas,  each  powered  with  a 
420-horsepower  Wasp  engine  and  having  a 
capacity  of  six  passengers  and  pilot.  Ten 
American  pilots  and  a  staff  of  thirty-four 
are  employed. 

There  were  4,421  paying  passengers  car- 
ried by  the  airline  during  the  first  six  months 
of  this  year  as  compared  with  2,283  passen- 
gers for  the  same  period  in  1930,  an  increase 
of  approximately  100  per  cent.  Air  mail 
transported  by  the  airline  in  the  first  half 
of  1931  increased  more  than  100  per  cent 
over  the  same  period  last  year,  from  9,854 
pounds  to  18,950  pounds.  Express  increased 
more  than  600  per  cent,  from  3,129  pounds 
to  20,709  pounds.    At  the  first  of  this  year, 


sion  went  into  effect,  a  temporary  allocation 
of  funds  was  made  by  the  Mexican  Minis- 
try of  Finance  to  permit  continuance  of  the 
international  and  domestic  air  mail  services. 

Buy  French  Aircraft 

PURCHASE  of  fourteen  French  air- 
planes for  the  use  of  the  army  flying  school 
was  recently  announced  by  the  Uruguayan 
Government.  The  planes  were  bought 
through  the  French  Legation  at  Montevideo. 
The  manufacturers  extended  long  term  credit. 

Gliding  in  Argentina 

IN  Argentina  there  are  two  glider  clubs 
both  in  Buenos  Aires.  One  is  the  Club 
Argentino  de  Planeadores  Albatros  and  the 
other  the  Asociacion  de  Vuelo  sin  Motor. 
The  first  of  these  clubs  is  the  more  active 
with  a  membership  of  100  and  has  two 
gliders;  a  Detroit  "Gull"  primary  and  a 
"Kassel",  a  German  secondary  glider.  Stud- 
ents are  instructed  by  two  powered-plane 
pilots. 

Good-Will  Flight 

A  GOOD-WILL  flight  from  Roosevelt 
Field,  N.  Y.,  to  Caracas,  Venezuela,  was 
undertaken  last  month  by  J.  Pocaterra, 
Venezuelan  pilot,  and  L.  Hoover,  American 
mechanic.  They  landed  at  Mexico  City, 
Mexico,  on  October  20,  en  route  for  Vene- 
zuela. 

South  American  Sales  Tour 

A  SALES  TOUR  of  nine  weeks  in  South 
America  was  recently  completed  by  Warren 
L.  Baker,  sales  and  advertising  manager  of 
the  Glenn  L.  Martin  Company,  Baltimore, 
Md.  He  traveled  a  total  distance  of  ap- 
proximately 11,500  miles  and  visited  Brazil, 
Uruguay,  Chile,  Peru,  Colombia,  Venezuela 
and  Panama.  Mr.  Baker  said  that  he  was 
received  cordially  by  the  military  officials 
whom  it  was  his  mission  to  interview  in  the 
various  countries  visited. 


air  freight  service  was  inaugurated  by  the 
company,  331,009  pounds  being  carried  in 
the  first  half  of  1931. 

Last  year  C.  A.  T.  accomplished  3,000 
flights  into  and  out  of  Torreon  and  the  six- 
teen other  cities  served  by  the  airline,  with- 
out a  serious  accident. 

Air  mail  from  the  United  States  is  de- 
livered directly  to  seventeen  of  the  most  im- 
portant cities  in  Mexico  on  the  same  day 
that  it  crosses  the  border.  C.  A.  T.  planes 
make  connections  with  the  main  air  routes 
of  the  United  States  at  El  Paso  and  Browns- 
ville, Texas. 

The  company  also  serves  the  San  Luis 
Mining  Company  at  Tayoltita,  Durango, 
carrying  2,000  pounds  of  silver  and  gold 
bullion  daily  from  the  mine  in  the  Sierra 
Madre  Mountains  to  Mazatlan,  Sinola,  a 
distance  of  100  miles.  Into  Tayoltita, 
C.  A.  T.  planes  carry  daily  loads  averaging 
3,500  pounds,  comprised  of  materials  used  in 
mining  processes,  food  stuffs,  machinery  and 
passengers. 


THE  C.  A.  T.  AIRLINES  OF  MEXICO 
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Choose  a  flying  school 
backed  by 

LEADERS 

of  the  industry! 


EXECUTIVES  of  the  United  Aircraft  &  Transport 
Corp.  planned  Boeing  School  courses — to  give 
you  exactly  the  kind  of  training  the  industry  will 
demand.  These  men  are  acknowledged  leaders  in 
airplane  design  and  manufacture  and  in  transport  op- 
erations. From  daily  experience  they  know  why  some 
beginners  fail  and  why  others  succeed. 
Likewise,  the  18  instructors  are  practical,  successful 
men,  who  know  the  vast  difference  between  a  headful 
of  theories  and  what  you'll  need  when  you  tackle  your 
first  job.  These  veteran  air  mail  and  army  pilots  and 
technical  specialists  of  long  experience  were  at- 
tracted to  the  Boeing  School  by  its  prestige  and  by 
its  unequalled  laboratory,  shop  and  flying  equipment. 
Learn  to  fly  .  .  .  now  .  .  .  under  these  ideal  condi- 
tions, with  individualized  instruction.  Your  ground 
school  will  include — besides  the  usual  subjects — in- 
tensive instruction  in  advanced  meteorology  and  avi- 
gation,  instrument  flying,  aerodynamics,  air  transport 
operating  practices  and  other  vital  subjects.  You  will 
fly  five  types  of  training  planes,  including  a  3-ton 
transport.  No  engine  less  than  150  H.  P. 
The  high  percentage  of  Boeing  graduates  employed 
by  the  industry  demonstrates  the  confidence  of  re- 
sponsible companies  in  Boeing  training.  Mail  th» 
coupon  below — today — for  full  details. 


BOEING 

SCHOOL     OF  AERONAUTICS 

Division  of  United  Aircraft  &  Transport  Corp. 


BOEING  SCHOOL  OF  AERONAUTICS 

Room  I  I -A,  Airport,  Oakland,  California 
Gentlemen:  I  am  interested  in 

□  Private  Pilot  □  Boeing  Master  Pilot 

□  Limited  Commercial  Pilot      [  )  Boeing  Master  Mechani 

□  Transport  Pilot  □  Special  Master  Pilot 

(For  Transport  Pilots) 

Name  


Address 
City  


RAPID  AIR  NAVIGATION 

(Continued  from  page  31) 

with  L  43°  1  Enter  table  where  declination  has  same  n 
d  5°  \-  and  pick  out  hour  angle,  azimuth,  and  corr 
h    46°  J  declination. 

Thus: 


Long.  3      18      22.2W  154 

Arc  49      35      30  W  186.34 

Draw  preliminary  line  of  position  through  a  geographical 
position  in  latitude  43°  N.,  longitude  51°  08'  .7  W.,  at 
right  angles  to  216°  .1  and  transfer  parallel  to  itself  for  a 
distance  of  13'  .4  toward  the  bearing  of  the  star  since  the 
corrected  measured  altitude  is  46°  13'  22",  which  is  13'  .4 
more  than  the  altitude  46°  employed  in  entering  the  tables. 

Dreisonstok's  Method  (Navigation  Tables  for  Mariners 
and  Aviators  H.  0.  No.  208) 


GHA    5  01 

Arc    75°  26'.6 

Long,   assumed    50  26'.6 


LHA 

t  25) 
L  43} 


d±b   49  35.2 

he  46°  23'  .6  

ho  46    13  .4 


.A    2180  C  510. 

.B    11840  D  9930 


.A+B    14020  C4-D  10440  Z" 


.ZN  142°  .5W 
.Az   217°  .5 


The  assumed  position  in  this  case  is  at  latitude  43°  longi- 
tude 50°  26'  .6. 

The  altitude  difference  is  10'  .2  (away)  and  the  azimuth 
217°  .5. 

Pierce's  Method  (Position  Tables  for  Aerial  and  Surface 
Navigation  H.  0.  No.  209) 

GHA    5     01  46.5 

Arc    75°  26'.6 

Long.  (D.R.)   ....  50     04' .2  W 


  25  22.4 

Enter  Table  I  A,  page  173,  artd  with  t'  (nearest  DR  time  to  t)  pick 


Assumed  long.  ...  50     19  .. 

0  =  25° 

V  = 

Assumed  latitude 


V  =  37° 
Enter  Table  II,  with  D  =  25°  and  V 


Lay  off  from,  assumed  position 
AGETON'S  METHOD  {Dead  Reckoning    Altitude  and  Azimuth  Table  H.0.No.2ll) 


GST  I2*i 
RA*  7 

-  37m  -  2853 
35  41.8 

GHAft)  5 
GHAH75° 
Long.  50 

01  46.5 

26.'6 

04.2 

Add 

Subtract 
A  102  604 

Add 

A,, math 
Subtract 

LHAo  25 
Dec.  5 

22.4  W 
24.2  N 

A  36801 
B  193.5 

A  36994.5 

B     43  64 

B  4364 

A36994.5 

K  5 

57.9  N 

A  98340 

Lat.  42 

52.1  N 

K~L  36 

54.2 

B  9708 

hc  46 

19.5 

A  14072 

B  16079 

ho  46 

13.4 

A  20915.5 

218-09.5 

Zn  14  1-50.5" 

(Continued  on  following  page) 
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It's  air  hours  you  pay  for  —  and  air  hours  you  get  —  in  a  Boeing  airplane !  More 
than  20  million  miles  have  been  flown  by  Boeing  mail  and  passenger  planes  over 
United  Air  Lines  alone  —  a  record  of  consistent,  everyday  service  that  speaks  for 
the  quality  of  Boeing  construction.  Boeing  stamina  is  assurance  of  longer  life  — 
and  more  hours  in  the  air  I  .  .  .  Boeing  Airplane  Company,  Seattle,  Subsidiary 
Of  United  Aircraft  and  Transport  Corporation. 
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THE  WACOAIRCRApT  company 


.  1ATTER  To  ., ,- -  ..,„ 


little  If 
actually  av 


including  gas  a 
performance  as 

r-sonal  lnsJlratioTthat  m'ln's  !"dEelveIy°ur 
i  and'added  profits?*86  mean  durlr-'-'  :— ?,  ln^ 
Itract  ?ilue  ln  the  dramatics  of  the 


•Vl,;l.t?' 


^mpetltlon 


terally  a 


your  secretary  to  "drop  "me""?  f°r  a  showdown. 

;..Z  °an  81ve  It  to  you  i,  .        .  ,M°s;<"  ■««> 


Say  when,  „„„ 


MC0  AIHCRAPT  COMPANY 
Sales  Manger  \\ 


(Continued  from  preceding  page) 
Aquino's  Method  (Aquino's  Newest  Sea  and  Air  Naviga- 
tion Tables). 


Lat.  assumed  42°    57'.8  N 


.ho  46  13.4 
he   46  22.2 


Z  37  46.2 
Az  217°46.2 


Assumed  position  lat.       42°  57 
long.     50°  IS 
Alt.  diff.  8'.8  (away)  Az  217° 


Weenis'  Method  (Line  of  Position  Book). 


GHA 
Long. 


  5   01  46.5 

  75  26.6 

ned)    50  26.6 


Alt.  diff.  10'.2  (A) 


Body  N  and  W 
Z  S37°  .2  W 
Az    217°  .2 


Goodwin's  Method  (The  Alpha,  Beta,  Gamma  Navigation 
Tables). 


37  27.9 
.  11.0156 


The  complete  WACO  line  ranges  from  $4450  to  $8525, 
with  Heywood  starter  standard  equipment  on  all  models. 


THE  WACO  AIRCRAFT  COMPANY,  TROY,  OHIO 

{Pronounced  WAH'CO) 


WACO 

AIRPLANES 


/other American  n 


ral.lt   Lat     Dec.    I.v  27.9). 


Practically  the 
Uses  Rust's  A 


same  as  Maic  St.  Hilare  and  from  same  point, 
imuth  Diagram  to  obtain  the  azimuth. 

Summary  of  the  Above  Methods 


to 

Tables 


Addii 
Subtra 


Ma 


Milarc. 


l.iuk-hales  H.O.  203. 
Drcisonstok   H.O.  20 

Pierce  H.O.  209  

Ageton   H.O.  211  

Aquino   


Separate  Use  of 
Azimuth  Tables 
Gives  h  and  Z 


ABC. 


Use  dividers  to  get  Z 


EUROPEAN  AIRLINES 

(Continued  from  page  37) 
necessity  and  advisability  of  furnishing  this  information  to 
the  passenger  and  it  is  not  put  up  in  form  for  use  by  a 
visiting  pilot. 

There  is  a  first  class  hotel  about  100  yards  from  the  cen- 
tral building,  owned  and  operated  by  one  of  the  local  brew- 
( Continued  on  following  page) 
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LUNKENHEIMER 

AIRCRAFT  SPECIALTIES 


Air  Corps  Primer 


FOR  TWO  ENGINE 
BOMBING  PLANES 


1^  LUNKENHEIMER^ 

CINCINNATI, OHIO.  U.S.  A. 


CRANKCASE  FOR 
RADIAL  ENGINE 
MACHINED  COMPLETE 


/2_ 


THE  machining  of  the  crankcase 
and  other  vital  parts  of  an  air- 
craft engine  should  not  be  entrusted 
to  inexperienced  hands. 
The  crankcase  built  for  a  200  h.p. 
Diesel  Radial  engine  shown  above  as 
a  sample  of  Govro-Nelson  work,  was 
expertly  machined  by  skilled,  experi- 
enced workmen  —  keyed  to  the  de- 
mands of  the  aviation  industry,  work- 
ing with  the  aid  of  modern  manufac- 
turing machines  and  accurate  testing 
equipment. 


THE 


GOVRO-NELSON 


COMPANY 


ANTOINETTE 


DETROIT 


CRAFTSMEN  TO  THE 
AVIATION  INDUSTRY 
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IBetter 

AIIEWAY 


service 


FT. 
WORTH 


in  the  nation's  newest  plane 

The 

PILGRIM 

100-A 

Transport  Airplane 

Developed  to  suit  today's  transporta- 
tion needs  —  not  designer's  prejudice. 


First  operated  Dallas- 
Brownsville, —  a  week 
later  Chicago-St.  Louis 
(four  round  trips  daily), 
and  now  on  a  twice-a- 
day  schedule  beween 
Chicago -  Cincinnati. 

Everywhere  the  same 
story  is  heard  


Passengers  say:  "That's  real  travel  SERVICE!" 

Pilots  say  "It's  a  pilot's  plane!" 

Operators  say:  "Now,  I  can  make  a  PROFIT!" 

AMERICAN  AIRPLANE  & 
ENGINE  CORPORATION 

Manufacturing  Division  of  The  Aviation  Corporation 

FARMINGDALE,  L.  I. 

Manufacturers  of  PILGRIM  Airplanes  and  RANGER  Engines 
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(Continued  from  preceding  page) 
eries.  The  entire  layout  is  adequate  to  serve  the  passenger's 
needs  without  being  overdone.  There  is  an  arrival  and  de- 
parture gate  at  the  terminal  and  of  course  the  usual  customs 
and  passport  inspection  point  for  the  incoming  and  outgoing 
passengers.  The  usual  hustle  and  bustle  about  the  terminal 
building  noticed  at  an  American  airport  is  entirely  missing 
for  the  reason  that  the  time  factor  is  not  as  important  to 
the  European  in  air  travel. 

There  is  a  tower  on  top  of  the  central  building  with  an 
outdoor  balcony  around  it.  All  personnel  in  this  tower  are 
employees  of  the  British  Air  Ministry.  The  visual  signal- 
ing devices  are  very  simple.  Large  metal  plaques  with 
printed  figures  are  shown  to  a  pilot  to  tell  him  his  take-off 
order  if  several  take-offs  are  scheduled  at  the  same  time. 
A  high-intensity  searchlight  is  flashed  on  him  when  he  is  in 
a  position  to  take  off,  as  a  signal  to  proceed.  On  foggy  days 
when  a  plane  is  heard  over  the  airport,  a  gun  fires  a  flare 
straight  up  to  about  a  thousand  feet,  which  gives  off  a  kind 
of  yellow  glow  and  if  seen  by  the  pilot  locates  the  position 
of  the  airport.  The  shell  is  not  a  parachute  type  but  the 
flare  is  supposed  to  be  consumed  by  the  time  it  hits  the 
earth.  A  Luft  Hansa  plane  made  use  of  this  device  while 
I  was  at  the  airport.  Radio  would  do  it  better,  but  it  was 
explained  to  me  that  the  trailing  antenna  was  usually 
wound  in  by  the  time  the  pilot  had  reached  the  approximate 
airport  position.  Two  Very  pistols  on  the  tower  complete 
the  visual  signalling  equipment. 

All  apparatus  is  controlled  from  the  tower  and  is  there- 
fore under  Air  Ministry  control.  The  transmitters  (three 
kilowatts)  are  remoted  from  a  point  two  miles  distant.  The 
purpose  of  the  radio  communication  is:  (1)  to  transmit 
pertinent  information  to  the  pilot  in  flight;  (2)  to  receive 
position  reports  from  the  pilot  in  flight;  (3)  to  give  pilots 
their  location  on  request  while  in  flight,  commonly  called 
"direction  finding."  The  control  tower  handles  all  com- 
munication to  and  from  aircraft  to  the  French  side  of  the 
Channel.  Flying  over  the  Channel  may  be  said,  therefore, 
to  be  under  Air  Ministry  control,  but  that  does  not  mean 
that  it  is  an  Air  Ministry  responsibility  because  the  pilot  is 
not  required  to  accept  orders  from  the  agency. 

The  control  officer  talked  to  me  at  length  on  the  subject 
and  stated  that  he  hopes  to  see  regulations  compelling  all 
lines  to  obey  an  order  to  turn  back  or  sit  down.  His  con- 
cern is  mainly  that  if  they  proceed  toward  Croydon  in  the 
face  of  broadcast  information  to  the  effect  that  conditions 
are  impossible,  they  invariably  get  into  difficulties  requiring 
constant  use  of  the  transmitter  and  its  one  channel,  thereby 
blanking  out  all  communications  to  and  from  others. 

All  communications  to  and  from  aircraft  are  conducted 
on  900  meters  or  333  kilocycles,  which  is  the  international 
calling  and  operating  frequency.  It  is  obvious  that  such  a 
channel  is  totally  inadequate  to  carry  the  entire  burden  at 
points  like  Croydon.  The  idea  is  entirely  sound ;  a  plane 
equipped  to  transmit  and  receive  on  333  kilocycles  may  fly 
anywhere  in  Europe  and  communicate  two-way  with  the 
ground.  However,  at  points  like  London,  Paris  and  Ber- 
lin, with  five  or  six  nationalities  operating  into  the  port, 
jamming  results. 

Radiophone  is  used  by  all  lines  but  the  German.  All  lines 
operating  into  Croydon  have  English-speaking  pilots  except 
the  French,  and  they  insist  on  French  with  the  result  that 
the  operators  at  Croydon  use  French.  The  Germans  may 
or  may  not  know  English,  but  they  get  by  nicely  on  Q 
signals. 

The  tower  control  seems  to  be  geared  up  to  three  im- 
portant radio  duties,  as  follows  :  ( 1 )  to  check  the  pilot  when 
(Continued  on  following  page) 
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Ready  for  Action! 


EDO  FLOATS 


I  HE  bird  dog  sniffs  the  air...  rifle 
and  shotgun  are  put  into  pink  of  condition  . . .  camp 
duffle  is  gathered  . . .  the  hunting  season  is  at  hand 
and  soon  sportsmen  will  seek  the  wooded  lakes  and 
marshy  shores  where  game  abounds. 

EDO  Float  equipped  planes,  for  charter  to  sports- 
men who  seek  the  quickest  way  to  their  favorite 
haunts,  are  yearly  paying  goodly  profits.  Transport 
operators  have  ample  time  to  install  EDO  Floats 
on  their  land  equipment.  Complete  installations  are 
promptly  available  for  over  40  types  of  land  planes, 
licensed  in  Canada  and  the  United  States  —  more 
than  all  other  makes  of  floats  combined.  For  full 
details,  address:  EDO  Aircraft  Corporation,  610 
Second  Street,  College  Point,  Long  Island,  N.  Y. 


ot  swell,  shrink  ( 
ed  fluted  bottorr 


Automatic  Retracting 
water  rudders. 

Wide  sterns  for  perfect 
taxying. 

Easy  to  install  and  over- 
haul. 


atypical  EDO  Float  installation  complete  with  v 
udders  and  all  attachments,  ready  to  install 
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HANGARS 


THIS  ONE  WAS  ERECTED 
TAKEN  DOWN  AND  RE- 
ERECTED  ON  THE  FINE 
\   BRATTLEBORO,  VT. 


AIRPORT 


PRIVATE  AMD 


CO***' 


Fred  H.  Harris,  officer  in  U.  S.  Naval  aviation  during  the  war, 
now  in  the  business  of  investments  and  a  private  airplane  own- 
er, moved  this  Butler  Ready-made  Steel  Hangar  from  Greenfield 
to  his  home  airport,  Brattleboro,  Vermont.  In  its  setting  on  a 
grass-sown  80x100  foot  plot,  landscaped  with  evergreens  and 
ferns,  this  is  a  hangar  of  which  its  owner  is  justly  proud. 

Butler  Ready-made  Steel  Hangar  sizes  range  up  to  commercial 
airport  types  with  clear  spans  of  100  feet  or  more.  Transport  line 
stations,  flying  school  hangars,  training  quarters,  aircraft  fac- 
tories, equipment  warehouses  and  repair  shops  are  some  of  the 
many  air  industry  purposes  served  by  Butler  Ready-made  Steel 
Buildings.  Butler  designs  include  round  and  gable  roofs  and 
combinations  of  steel  and  stucco  and  steel  and  brick  veneer  and 
afford  the  economical  solution  of  most  every  aircraft  shelter- 
ing problem. 

BUTLER  MANUFACTURING  COMPANY 

LJ1234  Eastern  Ave.  934  Sixth  Ave.,  S.  E. 

KANSAS  CITY,  MO.  MINNEAPOLIS,  MINN. 

Send  information  and  proposal  on  Ready-made  Steel  □  Individual  Hangar, 

Size  x  feet;  □  Commercial  Hangar,  Size  x  feet. 

Remarks  
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The  Motor  that  has 
thoroughly  proven 
its  reliability  »  »  » 


«  «  «  is  now 


available  to  all  light  plane  builders 

When  we  offer  an  AERONCA  MOTOR  to  a  buyer,  we  offer  a 
motor  that  has  withstood  the  test  of  time.  For  two  years  the 
AERONCA  E-I07A  has  flown  hundreds  of  AERONCA  airplanes  in 
all  parts  of  the  United  States  and  foreign  countries.  It  has  achieved 
cross-country  records  which  have  not  even  been  approached  by 
other  light  planes.  It  has  taken  pilots  across  stretches  of  land 
which  they  would  not  think  of  navigating  with  other  types  of  en- 
gines. It  has  flown  AERONCA  owners  from  the  Atlantic  to  the 
Pacific  at  operating  costs  which  are  ridiculously  low.  As  an  actual 
instance,  an  AERONCA  MOTOR  carried  Frank  Kammer  from  Cin- 
cinnati to  Wenatchee,  Washington — a  distance  of  2,000  miles,  with 
mountains  reaching  up  to  12,000  feet — at  a  cost  of  just  a  little 
more  than  $15.00. 

An  AERONCA  MOTOR  flew  the  AERONCA  plane  which  achieved 
the  distinction  of  being  the  first  light  airplane  to  ever  complete  a 
National  Air  Tour.  And  this  AERONCA  MOTOR  was  not  espe- 
cially prepared.  As  a  matter  of  fact,  it  had  just  come  back  from 
a  13,000  mile  demonstration  tour  and  was  sent  off  to  Detroit  with- 
out even  a  valve  grind.  At  Detroit  that  used  motor  actually  ob- 
tained for  the  AERONCA  the  highest  figure  of  merit  of  any 
ship  in  the  Tour. 

If  you  want  this  same  fool-proof  performance  in  your  light  plane — 
this  same  efficiency,  economy  and  absolute  reliability — you  can 
obtain  it  by  powering  your  ship  with  an  AERONCA  ENGINE.  The 
initial  cost  is  no  higher  than  demanded  for  other  light  plane  mo- 
tors .  .  .  but  with  twice  the  life,  the  cost  per  flying  hour  is  really 
only  half  as  much.  Write  for  complete  details  today! 


Aeronautical  Corporation  of  America 

Lunken  Airport  •  Cincinnati,  Ohio 
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(Continued  from  preceding  page) 
be  reaches  the  Channel  and  when  he  is  across ;  (2)  to  give 
direction  while  over  the  Channel;  (3)  to  see  what  aid  is 
sent  to  any  aircraft  making  an  emergency  landing  in  the 
Channel.    Quite  an  elaborate  system  is  maintained  so  that 
in  the  event  that  a  pilot  reports  an  emergency  landing  a  fast 
motor  boat  will  be  dispatched  within  two  or  three  minutes 
of  the  receipt  of  the  report.   I  do  not  think  this  part  of  the  j 
service  is  advertised,  but  it  is  certainly  a  necessity  when  j 
flying  landplanes  over  water. 

Croydon  uses  two  other  intermediate  frequencies — one 
for  point  to  point  and  one  for  meteorological.  Jamming 
has  resulted  from  the  fact  that  some  of  the  French  stations  i 
either  cannot  or  will  not  shift  from  333  when  communicat- 
ing  other  than  with  aircraft.    No  high  frequencies  are  in 
use  regularly.    Last  year,  when  static  was  bad,  an  experi-  \ 
mental  high  frequency  point-to-point  circuit  was  tried  out  j 
between  several  of  the  English  airdromes,  using  fifty-six 
and  1 10  meters. 

In  regard  to  the  direction  finding  system,  I  am  convinced  j 
that  it  works  satisfactorily.    I  am  not  convinced,  however,  j 
that  it  is  the  final  answer  because  it  depends  upon  the  per- 
formance of  the  plane  transmitters.    The  procedure  is  as 
follows:  the  aircraft  notifies  Croydon  that  it  wishes  to  ob- 
tain its  position.    Croydon  tells  it  to  go  ahead  and  transmit  ! 
for  thirty  seconds,  notifying  the  other  two  stations  at  the  ! 
same  time  to  obtain  bearings.   The  other  two  send  Croydon 
the  bearing  and  from  the  master  map  these  bearings  are 
run  with  string.   The  craft  is  at  the  point  of  intersection  of  j 
the  three  strings  and  the  position  is  telephoned  to  the  pilot, 
usually  within  two  minutes.    The  position  as  given  is  not  ] 
by  sector  or  in  nautical  terms,  but  so  many  miles  in  a  cer-  I 
tain  direction  from  a  known  landmark.    The  pilot  has  to 
make  correction  for  the  elapsed  time  between  the  sent  and 
received  time. 

On  the  flight  from  Croydon  I  had  ample  proof  that  the 
system  works  well.  Certainly  one  thing  is  apparent :  it  is  « 
much  cheaper.  The  international  telephone  distress  signal, 
"Mayday,"  while  unknown  in  America,  is  well-known  there 
and  usually  precedes  a  request  for  bearing  over  the  Chan- 
nel in  thick  weather.  Except  for  jamming,  this  would  not 
be  necessary,  but  as  one  person  said,  it  is  about  the  only 
way  the  Frenchmen  could  be  made  to  be  quiet. 

The  control  tower  officer  told  me  that  several  planes  were  j 
struck  by  lightning  last  year.  I  questioned  him  closely  and 
am  of  the  opinion  that  the  long  trailing  antenna  picked  up 
heavy  charges  that  burnt  up  the  radio.  In  one  case  the 
plane  caught  fire ;  in  all  cases,  he  said,  emergency  landings 
were  necessary.  This  point  should  be  well  looked  into  by  j 
the  American  engineers. 

The  radio  equipment  in  the  planes  is  all  developed  for  J 
intermediate  frequency,  a  band  in  which  American  lines 
are  not  particularly  interested.    The  sets  are  about  of  the  I 
same  weights  as  those  we  have.  The  receivers  are  not  of  re-  j 
mote  control  type,  and  there  are  no  single  push-button  con-  1 
trols.    There  is  little  or  no  shielding  and  very  little  bond- 
ing.   Power  supplies  are  wind  driven.    The  microphones  j 
have  been  adapted  from  land  types.    Each  pilot  has  used  j: 
his  own  ingenuity  to  rig  up  his  own  radio  harness  to  keep  I 
it  from  getting  tangled  up.    He  puts  it  on  before  he  gets 
in  the  plane  and  plugs  it  in  when  he  sits  down.  Ordinary 
headphones  are  used. 

One  trip  I  made  was  a  flight  of  670  miles  between  Lon- 
don and  Copenhagen,  a  journey  taking  nine  hours  and  fif- 
teen minutes,  which  revealed  pertinent  facts  on  European 
transport  methods.  A  ticket  for  my  trip  over  K.  L.  M.  on 
their  Scandinavian  express  was  purchased  the  previous  day. 
Pick-up  at  the  downtown  hotel  was  one  hour  before  the 
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departure  at  Croydon.  Free  bus  transportation  was  furn- 
ished. The  attendants  weighed  both  my  baggage  and  my- 
self, but  ignored  the  fact  that  the  total  was  at  least  twenty 
pounds  overweight.  Take-off  was  made  exactly  on  time  in 
a  Fokker  F8,  a  two-motored  plane  powered  with  Bristol 
Jupiters.  There  were  nine  passengers.  The  ceiling  was 
200  feet  and  the  visibility  about  three-quarters  of  a  mile, 
so  we  were  blind  right  off  the  ground.  We  climbed  to 
about  2,000  feet,  when  we  came  out  with  another  layer 
above,  which  soon  closed  in.  Finally,  we  came  out  at  4,500 
feet.  No  breaks  in  clouds  were  encountered  for  the  first 
forty-five  minutes,  after  which  we  came  into  broken  over- 
cast and  five  mile  visibility.  We  were  exactly  on  our  course, 
the  direction  finding  system  having  been  used  once  to  cor- 
rect for  drift. 

As  we  reached  the  Channel  at  Folkestone  the  pilot  re- 
ported position.  About  half-way  across  he  asked  me  to 
come  into  the  cockpit,  and  when  we  reached  the  French 
side  he  turned  the  ship  and  radio  over  to  me.  We  reported 
position  at  Calais,  but  flew  the  water  (beyond  gliding  dis- 
tance) to  the  Holland  border.  At  Rotterdam  the  freight 
was  removed  from  the  passenger  cabin  and  placed  in  a 
nose  compartment,  and  the  passenger  load  was  increased 
from  nine  to  fourteen,  extra  chairs  being  put  in.  The 
ship  is  rated  at  sixteen  passengers  maximum. 

Amsterdam  was  reached  at  12:35  p.  m.,  with  an  hour 
for  lunch.  The  ship  was  changed  here  to  another  of  the 
same  type.  The  port  at  Amsterdam  is  a  good  average  port 
with  grass  surface.  It  is  marked  municipal,  but  the  build- 
ings are  all  K.  L.  M.  There  is  everything  a  passenger 
needs  in  convenience,  and  the  food  is  excellent. 

We  proceeded  to  Hamburg,  which  is  by  far  the  best  air- 
port both  in  size  and  equipment  yet  seen.  There  were  fully 
5,000  visitors  at  the  port,  just  looking  and  eating  pretzels 
and  drinking  beer.  There  was  about  one  policeman  on 
guard  for  every  four  people.  Sight-seeing  flights  were  ac- 
tive, two  Junkers  being  used.  After  one  hour  we  proceeded 
to  Copenhagen,  arriving  at  6:15  p.  m.  The  port  at  Copen- 
hagen is  good,  grass  surfaced. 

Passengers  en  route  are  left  entirely  to  their  own  re- 
sources. During  the  entire  trip  no  member  of  the  crew 
was  in  the  cabin.  The  usual  facilities  for  airsickness  were 
available.  There  were  no  magazines  or  reading  matter.  A 
fine  strip  map  of  the  trip  could  be  purcnased  for  fifty  cents. 

The  K.  L.  M.  operation  seems  to  be  well  organized.  Pilots 
probably  depend  upon  their  motors  more  than  is  done  in 
America.  Steep  banks  seem  to  be  in  order  both  on  landing 
and  on  take-offs. 

The  weather  after  the  first 'fifty  minutes  was  good  all 
the  way.  After  we  cleared  the  thick  area  and  after  leaving 
the  Channel,  the  radio  was  used  only  to  report  about  ten 
minutes  before  each  landing.  An  immediate  acknowledg- 
ment was  always  forthcoming.  Each  of  the  ports  (Rotter- 
dam, Amsterdam,  Hamburg  and  Copenhagen)  was  equipped 
for  mobile  and  fixed  service.  Except  for  Hamburg  the 
equipment  was  on  the  port ;  at  Hamburg  it  is  near  the  port 
and  remoted  from  the  administration  building. 

COMING  OUT  OF  IT 

{Continued  from  page  33) 
gins  to  take  hold  of  us  again,  we  are  coming  out  of  it.  We 
shall  put  our  money  back  in  the  banks,  believing  that  they 
will  still  be  there  when  we  need  it.  We  shall  buy  goods 
again,  not  only  because  we  need  them  but  because  we  are 
looking  ahead.  We  shall  invest  in  bold  and  speculative  en- 
terprises because  we  believe  in  their  future.  We  shall  bite 
(Continued  on  following  page) 


It  cost  Herkless  s35 . 
to  solo  in  3]/2  hours  »  » 


«  «  and  the 

club  earned  s21  .  in  absolute  profit 

Herkless  is  one  of  the  fifty-eight  members  who  enrolled  last  month 
in  an  Aeronca  Flying  Club.  His  training  time  is  just  average  and 
he  paid  as  he  learned  ...  at  $10  an  hour.  Now  he  flies  solo  at 
$7.00  an  hour  and  is  out  for  a  transport  license  ...  an  ambition 
he's  had  for  years,  but  never  could  afford  before. 

The  operator  of  this  Aeronca  Flying  Club  made  a  clear  profit  of 
$21.00  on  Herkless'  dual  training.  And  he  wasn't  short-changing 
himself  either,  because  he  took  depreciation,  complete  coverage 
insurance,  hangar  charge,  field  charge,  gas  and  oil,  maintenance, 
newspaper  advertising  and  pilot's  salary  out  of  the  gross  income 
and  still  had  60%  left  for  absolute  profit.  And  don't  forget  that 
fifty-seven  other  students  were  also  flying  .  .  .  and  paying  as  they 
flew.  Is  there  any  wonder  that  the  average  operator  grosses 
$700.00  to  $900.00  a  month?    And  why  so  many  are  doing  it? 

You  can  do  the  same  thing!  All  you  need  is  an  Aeronca  Collegian 
and  complete  information  regarding  the  operation  of  an  Aeronca 
Flying  Club  .  .  .  information  based  on  the  successful  operation  of 
our  own  experimental  unit  and  those  of  our  dealers.  The  ship  costs 
$1,695.00  ...  and  the  information  is  free.   Write  for  it  today! 


Aeronautical  Corporation  of  America 

Lunken  Airport  •  Cincinnati,  Ohio 


94 


Aero  Digest 


Fly  with  the 

DAWN  PATROL 


All  Spartan  courses  are 
now  given  both  at  Tulsa 
and  at  the  Will  Rogers 
Airport  in  Clarmore  in 
affiliation  with  the  Okla- 
homa Military  Academy. 


Students  desiring  to  take  up  aviation  during  the  second 
semester  can  enroll  in  the  Oklahoma  Military 
Academy  for  regular  High  School  or  Junior  College 
work  and  at  the  same  time  get  thorough  Spartan  flight 
training. 

Our  winter  flight  students  are  now  enrolling.  Those 
interested  in  aviation  training  at  this  time  should  note 
that  weather  conditions  here  permit  year  'round  flying 
— the  progress  of  Spartan  student-pilots  is  not  delayed 
by  inactivity  due  to  adverse  winter  climate.  Write  to- 
day for  full  information  on  training  at  Tulsa  or  at 
O.  M.  A.   Check  the  course  you  are  interested  in. 


□  Mechanics — Includes  aluminum  and  steel  welding,  engine 
and  airplane  overhaul,  final  inspection,  trammeling  fuselage, 
doping,  and  shop  methods.  Engine  test  stand  instruction,  prop 
swinging,  tracking  and  theory  of  operation.  Woodworking, 
covering,  patching,  wire  work,  rigging,  inspection,  _  trouble 
shooting,  assembling,  air  commerce  rules  and  regulations,  air 
traffic  rules.    Tuition  now  $175.00 

□  Master  Mechanic's — Includes  all  instruction  outlined  under 
Mechanic's  Course,  in  addition  to  advanced  work  on  engines 
and  airplane  overhaul,  final  inspection,  trammeling  fuselage, 
doping,  finishing,  instruments,  propellers,  wood,  steel  and 
micarta,  tracking,  etching,  balancing.  Swinging  a  ship,  service 
methods  and  procedure,  experience  under  actual  working 
conditions  on  cross  country  flights.  Tuition  now  $275.00 

□  Private — Includes  10  hours  dual  instruction,  10  hours  solo 
flying  and  120  hours  ground  school  instruction.  Tuition 
now   $300.00 

□  Limited  Commercial — Includes  15  hours  dual  instruction,  35 
hours  solo  flying,  cross  country  flying  with  the  famous  Dawn 
Patrol,  and  240  hours  ground  instruction  in  all  essential  sub- 
jects.  Tuition  now   $900.00 

□  Transport — Includes  35  hours  dual  instruction,  165  hours  solo 
flying,  cross  country  flying  with  the  famous  Dawn  Patrol, 
and  500  hours  ground  instruction.  5  different  types  of  ships 
used.  Tuition  now   $2750.00 


SPARTAN 

SCHOOL     OF  AERONAUTICS 

MUNICIPAL  AIRPORT  TULSA,  OKLAHOMA 

(without  obligati 


(Continued  from  preceding  page) 
off  more  than  we  can  chew,  because  we  know  our  appetites 
and  capacities  are  on  the  up-and-up.   And  that,  friends  and 
customers,  will  mean  the  end  of  the  depression. 

This  proves,  if  it  proves  anything,  that  aviation  was  right 
in  the  first  place.  It  was  right  in  counting  on  what  is  to 
come,  even  though  it  is  difficult  to  discount  it  at  the  pres- 
ent. Its  mood  has  been  constructive  from  the  beginning, 
which  is  more  than  can  be  said  for  that  of  its  critics.  It 
has  looked  ahead,  having  nowhere  else  to  look,  and  is  still 
looking  there,  though  the  visibility  is  not  as  good  as  it  might 
be. 

The  friend  and  partner  of  aviation  in  the  present  condi- 
tion of  affairs  is  that  same  average  American  who  has  been 
publicly  commended  in  this  dissertation.  He  has  had  his 
bad  moments,  he  has  been  seriously  scared,  and  to  some  ex- 
tent his  pocket  has  been  picked.  But  now  that  the  worst 
is  over,  he  looks  ahead  again,  because  that  is  his  habit  and 
inborn  disposition.  It  may  be,  for  all  we  know,  the  con- 
genital habit  of  the  whole  human  race.  And  if  so,  then  the 
world  cannot  go  backwards  into  chaos  and  savagery,  though 
some  of  the  philosophers  and  economists  are  worrying 
themselves  sick  over  the  prospect.  And  as  soon  as  the 
world  goes  ahead  again,  aviation  will  come  into  its  own. 

When  the  last  war  was  over  at  last,  there  arose  another 
among  those  who  felt  bound  to  decide  who  started  it.  It 
is  nearly  time  now  for  quarrel  and  controversy  among  the 
experts  who  think  they  know  what  started  the  depression. 
There  are  plenty  of  candidates  for  the  nomination.  It  may 
have  been  the  World  War  itself,  or  the  gold  shortage,  or 
the  women's  short  skirts,  or  the  prevailing  popularity  of 
pyorrhea.  It  may  have  been  prohibition,  or  international 
politics,  or  the  shortage  of  real  contenders  in  the  heavy- 
weight division.  It  may  have  been  the  flop  of  the  gold 
standard,  or  the  weather  in  Western  Australia. 


Addr 
City. 


Important 
Announcement 
for 

HEATH  BUILDERS 


YOU  can  now  obtain  an  NC 
license  for  your  home-built 
Heath  Parasol  or  Centerwing — by- 
submitting  your  plane  for  examina- 
tion by  a  Licensed  Heath  Mechanic 
before  and  after  covering,  after  rig- 
ging and  before  testing. 

Examinations  are  inexpensive — $5 
for  each  inspection  and  $  1  5  for  test 
hop. 

Write  or  Wire  Today  for  Complete  Details. 

BERNARD  AIRCRAFT  CO. 

ROOSEVELT  FIELD,  GARDEN  CITY,  LONG  ISLAND,  N.  Y. 
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NICH@LAS-BEAZLEY 

NB-R 
RUBBER  SOLED 
WATERPROOF  MOCCASINS 

A  Special  Waterproof  Moccasin  with  rubber  sole, 
genuine  leather  upper  and  heavy  sheep  skin  lining. 
Especially  attractive  in  mud  and  snow,  insuring  dry 
warmth.    Ready  for  delivery  November  15th. 

Per  Pair.  $7.50 


SPECIAL  PRICES  ON 
WINTER  FLYING  COMFORTS 

Army-Navy  No.  I  Flying  Suit,  heavy  sheep  lining. 
The  essence  of  comfort.  Last  year's  price 
$75.00  $55.00 

Army-Navy  No.  2  Flying  Suit,  electrified  lamb 

skin  lined.  Last  year's  price  $90.00   55.00 

N-B  Commercial  No.  5  Flying  Suit,  black  man- 

churian  fur  lined.    Last  year's  price  $48.00. ..  .  36.00 

N-B  Commercial  No.  4  Flying  Suit,  heavy  blanket 

lined,  full  zipper.  Last  year's  price  $20.00..  .  .  18.50 

U.  S.  Navy  Model  Flying  Boot,  sewed  on  shoe 

sole,  laced  front,  zipper  back,  wool  lined   14.50 

N-B  No.  12  Moccasin,  genuine  russet  leather, 
heavy  sheep  lined,  zipper  front,  very  com- 
fortable     9.50 

No.  94  Scully  Helmet,  especially  high  grade  with 
beaverized  lamb  lining,  exclusive  Windtite 
feature    7.00 

No.  1498  Scully  Face  Mask,  covers  full  face, 
chamois  lined,  removable  mouthpiece,  real 
protection    4.00 

No.  1496  Scully  Half  Face  Mask,  made  of  finest 
imported  leather,  double  thickness,  excellent 
quality    3.50 

Special  Bargain  Reclaimed  Face  Mask,  covers 

half  the  face,  comfortable  leather,  War  Surplus  .50 

Oil  Immersion  Heater  made  by  General  Electric 
Co.,  most  satisfactory  for  pre-heating  oil  in 
any  tank    15  00 

Everything  For  Your  Flying  Comfort 

NICHOLAS-BEAZLEY  AIRPLANE  CO.,  INC. 

HOME  OFFICE 
English  at  North  Street,  Marshall,  Missouri 

WESTERN  BRANCH 
3769  Broadway  Place,  Los  Angeles,  Calif. 

N1CHI1LAS-BEAZLEY 


WORLD'S  LARGEST  AIR  SYSTEM 
depends  on 


SCINTILLA 

AIRCRAFT  MAGNETOS 

The  United  Air  Lines  has  just  completed 
35,000,000  miles  in  the  air;  15,000,000 
of  them  at  night. 

Its  fleet  of  one  hundred  planes, 
manned  by  151  pilots,  averages 
1,000,000  flying  miles  every  month. 

United  Air  Lines  has  standardized 
on  Wasp  and  Hornet  engines,  each 
one  Scintilla  equipped.  Naturally, 
we're  proud  of  the  fact.  Selection  of 
Scintilla  Magnetos  is  a  realization  that 
the  reliability  of  an  aircraft  engine 
is  dependent  upon  unfailing  "spark." 

SCINTILLA  MAGNETO  CO.,  Inc. 
SIDNEY,  NEW  YORK 

( Contractors  to  the  U.  S.  Army  and  Navy)  pflag 
Subsidiary  of  Bendix  Aviation  Corporation* 

DEPENDABILITY  SIMPLICITY 
ACCESSIBILITY 
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AIR  —  HOT  AND  OTHERWISE 

(Continued  from  page  34) 
Colonel  Clarence  M.  Young,  Assistant  Secretary  of 
Commerce  for  Aviation,  states  that  the  public  now  accepts 
air  transport  as  a  normal  desirable  means  of  getting  from 
here  to  there  or  coming  back  and  upon  a  purely  business 
basis.  Glamour  is  diminished.  Adventure  is  subordinated. 
Air  transportation  is  just  the  fastest  and  about  the  most 
comfortable  way  of  "going  places,"  and,  as  such,  is  re- 
garded as  desirable  by  a  constantly  increasing  number  of 
citizens.  After  a  65,000-mile  inspection  flight  over  the 
Federal  Airway  System  Colonel  Young  says  that  the  peo- 
ple now  have  a  practical  interest  in  flying,  no  longer  con- 
sidering it  a  stunt  or  novelty. 


I  SEE  BY  THE  PAPERS 

(Continued  from  page  28) 

they  started  off.    He  invariably  is. 

*  *  * 

Ci  I)  ORN  seventy  years  too  soon!"  should  be  cut  on  the 
D  stone  beneath  which  rest  the  remains  of  Jean  Fran- 
cois Gravelet,  known  to  fame  in  the  sixties  as  Blondin. 
If  he  was  alive  to-day  he  would  be  an  ocean  flier,  and  the 
king  of  them  all. 

It  was  in  1859,  at  the  age  of  35,  that  he  crossed  Niagara 
Falls  on  a  tight  rope,  1,100  feet  long,  and  160  feet  above  the 
water.  He  performed  this  feat  a  number  of  times  after 
that,  always  with  different  theatric  variations.  He  went 
blindfold,  in  a  sack,  trundling  a  wheelbarrow,  carrying  a 
man  on  his  back,  on  stilts,  and  finally  sitting  down  midway 
while  he  made  and  ate  an  omelette.  Then  he  appeared  at 
the  Crystal  Palace,  London,  turning  somersaults  on  stilts 
on  a  rope  stretched  across  the  central  hall,  170  feet  above 
the  ground.  He  died  peacefully  in  bed,  with  his  boots  off, 
in  1897,  at  the  age  of  73.  He  was  the  greatest  purveyor  of 
thrills  the  world  has  ever  known,  not  excluding  Dick  Grace, 
king  of  the  movie  crash  pilots — whose  book,  "I  Am  Still 
Alive,"  is  warmly  recommended  to  your  attention.  Read  it 
soon,  lest  the  title  get  out  of  date. 

Well,  it  seems  to  me  that  Blondin  would  have  shown 
these  ocean  hoppers  a  trick  or  two.  They're  doing  with 
an  airplane  what  he  did  with  a  tight  rope,  only  they're  not 
doing  it  nearly  so  well.  Blondin  never  waited  for  weather ; 
be  never  disappointed  a  crowd  ;  never  got  lost ;  never  landed 
en  route ;  and  never  had  a  publicity  man.  They  weren't 
invented  at  that  time.  Blondin's  greatest  stunt  perhaps  was 
to  cross  the  Falls  with  a  man  on  his  back.  The  nearest 
approach  to  him  to-day  is  Clarence  Chamberlin,  who  flew 
across  the  Atlantic  with  Levine  on  his  neck. 

h>    *  * 

WHILE  a  hunt  was  in  progress  for  an  airplane  ap- 
parently stolen  from  a  flying  field,  a  detective  on  the 
case  announced  that  he  suspected  the  existence  of  a  ring 
which  planned  to  steal  planes,  change  the  identification 
marks,  and  sell  them.  If  the  ring  manages  to  sell  any  of 
the  planes,  they  might  be  good  enough  to  inform  the  regu- 
lar distributors  how  the  trick  is  accomplished. 

*  *  * 

HAVE  you  been  keeping  up  with  the  Joneses?  I  had 
lost  track  of  one  of  them,  Casey  Jones,  and  where  do 
you  think  I  found  him?  On  the  radio  page,  as  headliner 
on  the  Jarman  Shoe  program.  He  started  off  at  the 
National  Air  Races,  with  fifteen  minutes,  in  which  he  in- 
troduced half  a  dozen  famous  pilots.  The  following  week, 
he  had  ten  minutes  and  introduced  three  famous  pilots. 
The  week  after  that  he  had  five  minutes  and  introduced 


one  pilot.  The  other  minutes  on  the  program  were  I 
devoted  to  music  and  a  crooner. 

Well,  last  week  he  was  down  to  three  minutes  and  no  H 
other  pilot,  the  orchestra  and  the  announcer  and  the  9 
crooner  having  got  the  other  twelve  minutes  away  from  1 
him.  I  am  waiting  patiently  for  next  week,  to  see  if  there  1 
is  any  further  drop  in  the  stock  of  Radio  Jones,  Inc.  He  I 
seems,  like  the  dividends  on  common  stocks,  to  be  subject  1 
to  the  laws  of  diminishing  returns.  If  this  sort  of  thing  1 
keeps  up,  Casey  Jones  will  be  back  at  the  throttle  of  old  97.  1 

*  *  * 

I SEE  where  the.  French  have  devised  a  new  silencer  1 
for  airplanes,  and  they  have  a  pamt  that  makes  the  plane  I 
invisible  at  night.  You  can't  see  it ;  you  can't  hear  it.  It  1 
rather  resembles  the  N.A.A. 

*  *  * 

EVERY  now  and  then  I  run  across  an  enthusiastic  news-  I 
paper  account  of  the  marvelous  aids  to  the  conquest  I 
of  the  air  that  are  being  handed  to  the  pilot.  The  inference  is  I 
that  flying  now  is  so  simple,  thanks  to  these  amazing  inven-  I 
tions,  that  practically  all  a  pilot  has  to  do  is  to  climb  into  I 
the  airplane  and  go — his  hardest  labor  being  in  hoisting  I 
himself  into  the  cockpit.  After  that  he  merely  sits  there  I 
and  dozes  while  the  mechanical  pilot  keeps  the  craft  I 
straight,  the  radio  keeps  him  on  his  course,  the  instruments  I 
all  function,  every  one  of  them,  and  the  de-icer  throws  off  I 
any  ice  that  may  form. 

Naturally,  these  instruments  are  essential  to  bad  weather  I 
flying — none  could  be  done  without  them.  However —  J I 
From  a  United  Press  dispatch  last  March:    "Lost  in  a  j'l 
swirling  snowstorm,  his  plane  coated  with  ice,  Verne  Treat,  I 
veteran  pilot  of  the  night  air  mail,  jumped  for  his  life  late  I 
last  night.    Treat  left  Camden,  N.  J.,  at  10  p.m.  on  his  jjl 
regular  run  to  Richmond,  Va.    The  weather  reports  were  I 
fairly  good.    Soon,  however,  he  plunged  into  a  heavy  snow- 
si  orm.    Near  Baltimore  the  snow  clogged  some  of  his  in- 
struments.   Treat  lost  his  directions.    Desperately  he  tried 
to  climb  above  the  storm. 

"Then  ice  began  to  coat  the  wings.  At  4,000  feet  the 
plane  became  unmanageable,  and  spun  down  to  3,000  feet. 
Again  Treat  tried  to  point  his  ship  upward  out  of  the 
storm.  The  craft  climbed  only  a  few  hundred  feet,  then 
plunged  downard  again.  At  1,500  feet  Treat  shut  off  the 
gasoline  and  stepped  out." 

The  cold  turkey  about  these  essential  aids  to  the  naviga- 
tion of  the  air  is  that  any  one  or  more  of  them  may  cease 
to  function  at  a  critical  moment,  and  leave  the  pilot  with 
nothing  but  his  experience  and  common  sense  to  fall  back 
upon.  Snow  and  vibration  get  in  their  licks  at  the  instru- 
ments ;  sleet  forms  into  ice  and  forces  the  plane  down. 
And  finally,  there  is  weather  that  no  airplane  will  fly 
through  even  with  all  the  latest  inventions  functioning 
perfectly. 

The  most  valuable  invention  of  the  lot  is  an  experienced 
and  thoroughly  capable  pilot — who  is  permitted  to  use  his 
own  judgment  while  in  the  air,  and  who  isn't  driven  by  a  j 
combination  of  causes  to  force  an  airplane  to  attempt  what 
it  isn't  capable  of  performing  with  any  large  assurance  of 
safety.  You  airline  pilots  have  my  permission  to  cut  that 
last  sentence  out  and  present  it  to  your  operations  manager 
with  my  compliments. 

*  *  * 

HEADLINE:     GERMAN    GIRLS   AVERSE  TO 
MARRYING  AIRMEN.  All  American  pilots  who 
have  been  married  over  a  year,  and  who  now  wish  Amer-  ] 
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ican  girls  had  been  more  like  German  girls,  will  please  rise. 
What!   Is  nobody  sitting  down? 

*  *  * 

1SEE  by  the  papers  that  no  Scotchman  has  ever  at- 
tempted a  long  distance  flight.    He  just  can't  bear  to 
burn  up  that  much  gas. 

You  know  our  prevailing  winds  are  westerly.  Well, 
there  was  a  Scotchman  at  Roosevelt  Field  who  waited  a 
month  for  an  east  wind  so  he  could  fly  to  Chicago  with  a 
wind  on  his  tail,  and  save  gas.  The  last  I  heard  of  him 
he  had  just  left  Bellefonte — walking.  He  carried  a  pair 
of  field  glasses,  but  only  looked  through  them  once  a  day. 
He  didn't  want  to  wear  out  the  lens.  That  was  the  bird 
who  ordered  for  breakfast  ham  and  one  egg.  Then  he'd 
look  at  his  plate  cross-eyed  and  see  ham  and  eggs.  You 
can't  beat  those  Scotchmen. 

*  *  * 

FAMOUS  last  words  of  a  Naval  Lieutenant,  Junior 
Grade:    "Admiral,  can  I  sell  you  a  ticket  to  the  Air- 
craft Show?" 

*  *  * 

WHAT'S  happened  to  the  tree  sitters  of  a  year  ago? 
The  endurance  bicycle  races?  The  refueling  endur- 
ance contests,  and  the  flag-pole  sitters  ?  All  gone,  apparent- 
ly. I  haven't  run  across  them  in  the  papers,  anyhow.  Last 
summer  evidently  wasn't  a  good  season  for  them,  though 
other  bugs  were  here  in  profusion.  The  caterpillars  took 
over  the  tree-sitting  activities,  and  removed  practically  all 
of  the  foliage  from  my  Oriental  Plane  trees;  the  crickets 
kept  up  a  musical  endurance  contest  all  night;  and  the 
mosquitoes  hummed  along  with  all  of  the  persistence  of 
the  non-stop  bicycle  races.    So  everything  balanced. 

There  were  comparatively  few  long  distance  flights  and 


only  one  dance  marathon.  In  fact,  science  made  prac- 
tically no  advances  this  last  summer. 

DISTRIBUTION  OF  LIFT 

(Continued  from  page  32) 
The  constant  moment  coefficient  with  respect  to  the  aero- 
dynamic center  is  indicated  in  the  plot  of  the  air  forces  by 
the  intersection  of  the  moment  curve  and  the  axis  for  zero 
lift.  In  practice  it  is  advisable  first  to  draw  the  mean 
straight  line  through  all  plotted  points,  for  the  moment 
curve  will  not  be  absolutely  straight  and  just  at  very  small 
lift  coefficients  it  may  deviate  from  its  general  straight 
course.  The  intersection  of  the  axis  with  this  mean  straight 
line  gives  better  results  than  the  intersection  with  the 
original  moment  curve  itself. 

Both  relations  hold  only  up  to  the  burbling  point.  When 
that  is  reached,  the  center  of  pressure  of  the  monoplane 
moves  back.  The  foremost  center  of  pressure  location  is 
therefore  identical  with  the  center  of  pressure  at  the 
maximum  lift  coefficient.  It  can  be  computed  by  deter- 
mining the  center  of  pressure  allocated  by  theory  to  the 

-ex/2 

maximum  lift  coefficient*  This  is  24% -(-100  because 

Cr.max 

twenty-four  per  cent  is  the  aerodynamic  center.  The 
maximum  lift  coefficient  was  seen  in  the  preceding  article 
to  be  approximately  Ci  max=  1+0.05 Q  where  Q  denotes 
the  trailing  angle  in  degrees.  A  formula  for  the  computa- 
tion of  the  foremost  center  of  pressure  is  therefore 

Foremost  center  of  pressure=24%-f-100  

1+0.05Q. 
{Continued  on  following  page) 
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Curtiss- Wright  Flying  Service  is  the  world's  oldest  and         -  .      WRITE    FOR    I  j 
greatest  flying  organization.    It  is  backed  by  20  years  of        H  FREE  1 1  ; 

experience  training  competent  pilots.  BOOKLET    r    I  i 

Over  3,600  students  learned  to  fly  in  the  nation-wide        ||  =  

chain  of  Curtiss- Wright  Flying  Schools  during  1930.    Not        :?i  curtiss-wright  flying  service, 
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CLASSY  PLANES 
THAT  FLY! 


yourself 


real 


actual 


Build  model 
models  that  fly  .  . 
have  you  had  such  a  thrill  as  you  will  get  flying  your 
own  models.  It's  the  greatest  sport  that  ever  was. 
And  the  f,un  of  making  them  too  .  .  .  Oh  Boy!  .  .  . 
how  interesting  .  .  .  how  fascinating  .  .  .  how  easy 
.  .  .  when  you  follow  the  instructions  and  plans  in 
Joe  Ott's  new  book  .  .  .  "MODEL  AIRPLANES- 
BUILDING  AND  FLYING." 

Joe  Ott  is  America's  foremost  model  builder  and 
designer  of  ships  that  fly.  He  knows  model  planes 
forward  and  backward  .  .  .  and  then  some.  In  this 
new  book  he  tells  you  all.  He  gives  you  twenty-five 
brand  new  detailed  plans  of.  snappy  model  ships,  with 
photographs  and  full  instructions  for  building  and 
flying   them.    Ott   has   built  and 


H.  INTERCEP. 
one  of  the  finest 
s  of  British  single 


building  a  flying 
model  of  this  great  new 
ship,  which  is  only  one 
of  the  25  snappy  planes 
given  to  you  in  "Model 
Airplanes  -Building  and 


himself.    Follow  his  instruct 
fly.  too. 

Here  are  some  of  the  twenty-five  ships  he  shows 
you  how  to  build — New  British  "Intercepter" — 
Famous  "S-E-5" — Fokker  Triplane — "S-39"  Am- 
phibian— and  a  new  rocket  power  plane  that's  a  wow. 
.  .  .  These  and  twenty  others — some  simpler — some 
more  advanced — are  all  shown  in  "Model  Airplanes — 
Building  and  Flying,"  with  actual  photographs,  de- 
tailed plans  and  complete  instruction.  Instructions 
are  also  included  for  building  and  flying  all  kinds  of. 
model  planes. 


FREE  CLUB 
MEMBERSHIP 

Get  your  copy  of  "Model  Airplanes — Building  and 
Flying"  at  your  book  store  or  order  from  the  pub- 
lishers on  the  coupon  below.  Besides  giving  you  the 
greatest  thrill  of  your  lifetime  Mr.  Ott  also  has  a 
gift  for  you.  It  is  a  certificate  of  membership  in  the 
"JUNIOR  SKY  LEAGUE  OF  AMERICA,"  with 
headquarters  at  "Sky  Harbor,"  the  million  dollar 
flying  field  near  Chicago.  Of  course,  you'll  want  to 
be  a  member  and,  of  course,  you'll  want  a  copy  of 
"Model  Airplanes — Building  and  Flying,"  whether 
you  are  a  beginner  or  an  experienced  model  builder. 
If  you  can't  make  the  grade  yourself,  ask  dad  to  loan 
you  two-fif.ty.  He'll  be  glad  to  do  it  when  he  hears 
what  a  grand  book  it  is. 


Goodheart-Willcox  Co.,  Dept.  28,  2009  Michigan 

I  enclose  $2.50  for  which  I  want  you  to  send 
"Model  Airplanes— Building  and  Flying." 

Please  send  the  book  at  once,  and  tell  Mr.  O 
of  the  "Junior  Sky  League  of  America,"  and  sen 
along  with  the  book. 


nue,  Chicago. 
Joseph  Ott's 


My 


(Please 


My  address  is  (Street  and 

City  


(Continued  from  preceding  page) 
This  formula  does  not  yield  a  result  of  absolute  correct- 
ness. Neither  does  a  model  test,  because  the  value  is  in- 
fluenced by  secondary  effects,  friction,  interference,  and 
scale  effects.  The  Department  of  Commerce  specifies  a 
wind  tunnel  test  for  each  new  wing  section  employed  for 
the  determination  of  the  center  of  pressure,  and  particular- 
ly the  foremost  center  of  pressure.  This  specified  require- 
ment is  often  burdensome,  and  may  quite  well  be  replaced 
by  the  computation  as  explained  above. 

No  wind  tunnel  test  is  required  by  the  Department  of 
Commerce  with  biplane  cellules,  although  the  need  for  it 
is  then  much  greater.  With  biplanes,  the  question  of  the 
exact  center  of  pressure  of  the  cellule,  of  the  center  of 
pressure  of  the  individual  wings  and  of  the  load  distribu- 
tion between  these  two  wings  is  very  complex  when  it 
comes  to  exact  numerical  values.  The  interference  be- 
tween the  two  wings  gives  rise  to  effects  not  directly  pro- 
portional to  the  angle  of  attack,  but  also  to  higher  powers. 
The  moment  curve  has  a  tendency  to  bend.  That  makes  it 
hard  to  follow  up  with  theory.  At  low  angles  of  attack  the 
ordinary  relation  between  the  lift  coefficient  of  the  indivi- 
dual wing  and  its  moment  coefficient  holds  fairly  well,  but 
not  at  higher  angles.  With  biplane  wings,  particularly  with 
the  upper  one,  we  can  not  further  rely  on  the  moving  back 
of  the  center  of  pressure  at  the  burbling  point.  Since  the 
conditions  beyond  the  burbling  point  are  not  open  to  com- 
putation, we  have  to  rely  on  model  tests  for  each  specific 
case,  and  even  these  model  tests  are  not  wholly  reliable. 
Biplanes  require,  therefore,  a  larger  margin  of  safety  for 
the  load  distribution  than  monoplanes.  This  is  in  favor  of 
the  monoplanes. 

The  distribution  of  the  lift  occurring  over  the  biplane 
can  at  least  be  understood  in  a  broad  way  from  the  gen- 
eral theory.  Biplanes  with  small  stagger  show  travel  of 
the  resultant  center  of  pressure  similar  to  monoplanes. 
Staggered  biplanes  may  have  a  larger  one,  depending  on 
the  decalage  of  the  two  wings,  that  is  on  the  difference  of 
their  angles  of  attack.  With  staggered  biplanes,  the  travel 
of  the  center  of  pressure  depends  not  only  on  the  dimen- 
sions of  the  wing  sections  and  on  their  mutual  position,  but 
also  on  the  aspect  ratio.  The  induced  downwash  likewise 
exerts  some  influence  on  the  travel.  The  rear  wing  receives 
downwash  effects  from  the  front  wing;  it  is  not  only 
located  in  its  own  downwash  but  also  in  that  of  the  other 
wing.  Its  lift  is  therefore  reduced  more  than  the  lift  of 
the  front  wing.  This  effect  is  stronger  with  a  small  aspect 
ratio  than  with  a  large  one.  The  effect  can  be  computed 
numerically  and  shows  quite  well  what  to  expect  from  a 
change  of  the  dimensions. 

All  this  refers  to  the  biplane  forces  in  full  numerical 
detail.  Looking  at  them  in  a  broad  way,  it  can  be  stated 
that  there  is  no  fundamental  difference  with  respect  to  the 
travel  of  the  center  of  pressure  between  single  wings  and 
biplane  wings.  The  effect  on  the  airplane  as  a  whole  is 
the  same  in  both  cases.  The  aerodynamic  center,  which 
is  the  center  of  gravity  of  the  air  forces  coming  into  ex- 
istence by  an  increase  of  the  angle  of  attack,  is  at  least  ap- 
proximately fixed  with  biplanes;  it  does  not  travel  con- 
siderably. For  preliminary  work  and  for  the  discussion  of 
general  design  questions  it  can  be  considered  fixed. 

From  the  monoplane  wing  and  the  biplane  cellule  we 
proceed  to  the  combination  of  all  horizontal  surfaces  con- 
tained in  an  airplane  and  contributing  to  the  creation  of 
lift.  This  includes  the  horizontal  tail  surfaces.  We  in- 
quire about  the  travel  of  the  center  of  pressure  of  this 
entire  unit  composed  of  wings  and  horizontal  tail -surfaces. 
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FLYING  SCHOOLS 

Replace  your  OX  with  the 
efficient    and  dependable 

TANK  AERO  ENGINE 

A.T.C.  No.  73,  $655  and  Your  OX 


A.T.C.  No.  63.  $995  and  Your  OX 

SUFFICIENT  power  for  all  advanced  training  with  low 
maintenance  which  enables  schools  to  operate  at 
a  profit.  Speed  which  ranks  well  with  200  h.p.  radial 
engines. 

Dealers  and  Service  from  coast  to  coast,  Canada  to 
Mexico. 

MILWAUKEE  PARTS  CORPORATION 

607-619  South  6th  Street,  Milwaukee,  Wisconsin 


The  speed,  air  density,  and  setting  of  the  control  surfaces 
are  again  supposed  to  be  unchanged.  The  problem  can  then 
be  similarly  treated  as  the  analogous  one  referring  to  the 
wings  only,  and  the  answer  follows  the  same  lines.  The 
travel  is  again  characterized  by  a  fixed  aerodynamic  center, 
approximately  fixed  at  least.  This  is  now  the  aerodynamic 
center  of  the  entire  airplane.  The  airplane  as  a  whole  like- 
wise has  a  fixed  aerodynamic  center,  with  respect  to  which 
the  moment  coefficient  of  all  air  forces  is  constant.  This 
statement  now  refers  to  any  number  of  wings  combined 
in  any  way,  but  particularly  to  a  combination  of  a  single 
wing  and  its  horizontal  tail  surface.  The  relation  is  based 
on  the  proportion  between  a  change  of  the  angle  of  attack 
and  of  all  air  forces  set  up  in  all  wings  by  this  change. 
Mutual  interference  between  different  wings  is  not  in  keep- 
ing with  this  proportion,  but  then  this  interference  is  often 
small  and  can  be  neglected  in  many  cases.  The  downwash 
effects  are  proportional  to  the  angle  of  attack,  and  they  do 
not  contradict  a  fixed  aerodynamic  center.  The  down- 
wash,  however,  has  a  distinct  effect  on  the  location  of  the 
aerodynamic  center,  and  generally  moves  it  forward.  All 
air  forces  set  up  by  a  change  of  the  angle  of  attack  are 
proportional  to  the  effective  angles  of  attack,  and  the  rear 
effective  angles  are  less  increased  than  those  at  the  front 
because  the  induced  angle  of  attack  is  larger  in  the  rear. 

To  be  more  specific,  we  consider  now  the  most  impor- 
tant and  simplest  case,  which  is  a  single  monoplane  wing 
with  its  horizontal  tail  surface.  The  stabilizer  with  its 
elevator  creates  its  downwash  like  every  wing  in  keeping 
with  the  main  formula  of  wing  theory.  In  addition,  it  is 
located  in  the  downwash  of  the  wing  in  front  of  it.  The 
former  downwash  may  be  termed  self-induced  in  order  to 
distinguish  it  from  the  latter.  The  self-induced  downwash 
is  computed  like  the  ordinary  downwash  of  a  wing,  but 
the  wing  downwash  in  the  vicinity  of  the  tail  has  to  be 
computed  from  the  wing  force  and  the  wing  dimensions. 

We  saw  that  the  downwash  induced  by  a  wing  reaches 
half  of  its  final  value  at  the  points  of  the  wing,  and  in- 
creases further  behind  it.  Accordingly  it  can  be  expected 
that  the  downwash  of  the  wings  at  the  points  of  the  tail 
is  larger  than  the  induced  angle  of  attack  of  the  wing. 
Theory  suggests  a  multiplication  factor  between  1  and  2, 
and  closer  to  2  than  to  1.  Wind  tunnel  tests  have  shown 
an  average  for  that  downwash  factor  equal  to  1.8,  which 
is  in  good  keeping  with  theory.  At  the  present  state  of 
our  knowledge,  it  is  probably  exact  enough  to  employ  one 
universal  constant  downwash  factor  from  wing  to  tail  once 
for  all,  and  we  will  assume  1.8  for  it. 

This  enables  us  to  determine  the  downwash  effect  on 
the  horizontal  tail  surface.  The  tail  surface  behaves  like 
an  ordinary  wing,  flying  in  air  moving  downward  under 
an  angle  1.8  times  the  induced  angle  of  attack  of  the  wing 

CL 

in  front.   The  latter  angle  was  seen  to  be  equal  to  

iraw 

1.8  CL 

so  that  the  downwash  angle  becomes   aw  denotes  the 

iraw 

wing  aspect  ratio.   The  reduction  of  the  lift  of  the  tail 
surface  caused  by  the  wings  in  front  is  accordingly  larger 
than  the  reduction  of  the  wings  themselves,  which  is 
1 


1+  

l.law 

as  discussed  in  a  former  article.  The  reduction  of  the  tail 
•       (Continued  on  following  page) 


NOW  is  the  time 

to  build  your  Rhon  Ranger  or  Challenger! 

THE  season  for  outdoor  activities  is  drawing 
to   a  close,  contact  with   your  friends  at 
school  is  again  renewed,  and  MEAD  prices 
are  more  attractive  than  ever.  Form  your  Glider 
Club  and  get  started  on  the  most  fascinating 
bit  of  constructive  work  you  ever  undertook. 

The  increased  buying-power  of  the  dollar  and 
better  production  facilities  enable  us  to  offer 
substantial  reductions  in  the  world-famous  line 
of  Rhon  Ranger  Kits: 

Regular  Knockdown  Kit,  complete   $79.00 

Combinatipn  No.  1  (with  built-up  ribs)  93.00 
Combination  No.   3  (with   ribs  and  metal 

fittings  finished)   104.00 

Complete  Rhon  Ranger,  "flyaway"   275.00 

Our  Group  Purchase  Plans  have  been  propor- 
tionately reduced. 

Our  descriptive  literature  including  prices  of 
various  supplies  will  interest  you;  send  10c  for 
it  today. 

MEAD  GLIDERS 

Dept.  A13,  12  S.  Market  St.,  Chicago,  Illinois 
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They  Stand  Up  Under  Landing 
Impact  of  Heaviest  Planes 

Photo  shows  GOHI  Corrugated  Culvert  standing  up  to  its  .iob 
under  50'  of  earth  and  rock  fill,  demonstrating  tremendous  flexible 
strength.  Permanence  is  assured  because  made  of  rust-resisting 
Pure  Iron-Copper  Alloy.  Economical  because  of  ouick,  low-cost 
installation  and  freedom  from  upkeep.  GOHI  Culverts  meet  every 
demand   for  practical  airport   drainage.    Write   today  for  details. 


GOHI  CULVERT  MANUFACTURERS,  Inc. 
Newport,  Kentucky 


Be  thankful  this 

Thanksgiving 

Spend  the  holiday  at  the  seashore.  At  Chalfonte- 
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Fall  and  winter  rates  are  in  effect  . .  .  just  one  more 
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lift  is  given  by  the  factor 

1 


2X1-8 

1+  

l.law 

which  results  from  the  factor  written  down  before  by  in- 
serting 1.8.  The  angle  of  attack  of  the  tail  surface  thus 
reduced  by  the  wing  downwash  is  further  reduced  by  the 
downwash  of  the  tail  surface,  giving  rise  to  a  second  re- 
duction 

1 


2 

1+—  

l.lat 

The  total  reduction  factor  of  the  tail  surface  is  the  prod- 
uct of  the  two  factors,  and  is  therefore 
1 


2   1.8  2 

(1+  )  (1+  ) 

l.law  1.1a* 
Multiply  the  tail  surface  by  this  reduction  factor,  and  the 
wing  area  by  the  reduction  factor 
1 


2 

1+  

1.1a, 

The  aerodynamic  center  then  divides  the  line  connecting 
the  twenty-four  per  cent  point  of  the  tail  surface  and 
the  wing  in  a  ratio  inverse  to  the  products  obtained. 

The  setting  of  the  wings  or  the  wing  section  does  not 
occur  at  all  in  the  computation.  Their  influence  on  the 
aerodynamic  center,  if  any  at  all,  is  only  secondary.  These 
things  influence  the  equilibrium,  but  not,  as  we  will  take 
up  again  later,  the  stability.  The  latter  is  computed  from 
the  aerodynamic  center  alone. 

This  is  the  seventeenth  of  a  series  of  articles  by  Dr.  Max 
M.  Munk.  Copyright  1931.  All  rights  reserved  by  the 
author. 


REGULATION  OF  AERIAL  CARRIERS 

(Continued  from  page  27) 
being  made  to  extend  the  control  of  airlines  to  the  degree 
that  the  railroads  are  regulated  by  the  Interstate  Commerce 
Commission. 

The  similarity  found  in  the  development  of  legislation 
governing  these  two  forms  of  transportation  is  very  strik- 
ing. The  jurisdiction  of  the  Federal  Government  is  based 
on  the  same  clause  of  the  United  States  Constitution 
(Interstate  commerce  clause,  Article  1  Section  8).  The 
initial  acts  and  subsequent  legislation  have  followed  parallel 
courses,  the  one  set  of  regulations  being  administered  by 
the  Interstate  Commerce  Commission  and  the  other  by  the 
Aeronautics  Branch  under  the  Secretary  of  Commerce. 

A  further  comparison  of  the  development  of  this  legisla- 
tion will  perhaps  make  for  a  better  understanding  of  the 
present  situation  and  afford  an  indication  of  what  may  be 
expected  in  the  future.  First  let  us  look  to  the  Interstate 
Commerce  Commission  and  the  Interstate  Commerce  Act 
which  as  amended  applies  to  common  carriers  engaged  in: 
The  transportation  of  passengers  or  property  wholly  by 
railroad  or  partly  by  railroad  and  partly  by  water  when 
both  are  used  under  a  common  control,  management  or  ar- 
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rangement  for  a  continuous  carriage  or  shipment;  or  the 
transportation  of  oil  or  other  commodity  by  pipe  line,  or 
partly  by  pipe  line  and  partly  by  railroad  or  by  water;  or 
the  transmission  of  intelligence  by  wire  or  wireless  inter- 
state. 

As  defined  in  Paragraph  (3)  of  Section  1  of  the  act,  the 
term  "common  carrier"  includes  all  pipe  line  companies, 
telegraph,  telephone  and  cable  companies  operating  by  wire 
or  wireless ;  express  companies,  sleeping  car  companies  and 
all  persons  engaged  in  such  transportation  or  transmission 
as  common  carriers  for  hire.  The  term  "railroad"  includes 
all  bridges,  car  floats,  lighters,  and  ferries  used  by  or 
operated  in  connection  with  any  railroad,  switches,  spurs, 
tracks,  terminals  and  terminal  facilities,  including  all 
freight  depots,  yards  and  grounds  used  or  necessary  in  the 
transportation  or  delivery  of  any  such  property.  The  term 
"transportation"  includes  locomotives,  cars  and  other 
vehicles,  vessels  and  all  instrumentalities  and  facilities  of 
shipment  or  carriage  and  all  services  in  connection  with  the 
receipt,  delivery,  elevation  and  transfer  in  transit,  ventila- 
tion, refrigeration  or  icing,  storage,  and  handling  of  prop- 
erty transported.  The  term  "transmission"  includes  the 
transmission  of  intelligence  by  means  of  wire,  cable,  radio 
apparatus,  or  other  wire  or  wireless  conductors  or  ap- 
pliances and  all  instrumentalities  and  facilities  for,  and 
services  in  connection  with,  the  receipt,  forwarding  and  de- 
livery of  messages,  communications,  or  other  intelligence 
so  transmitted. 

The  Commission  whose  general  function  is  the  adminis- 
tration and  enforcement  of  the  provisions  of  the  act  and 
its  subsequent  amendments,  is  an  independent  body  having 
quasi-legislative  and  judicial  powers.  It  is  directed  by  the 
various  statutes  to  provide  for  the  safety  of  employees,  pas- 
sengers and  property ;  to  require  the  establishment  and 
maintenance  of  just  and  reasonable  transportation  facilities, 
rates,  classifications,  regulations  and  practices ;  to  super- 
vise the  issuance  of  securities  or  the  assumption  of  finan- 
cial obligations  by  the  carriers ;  and  to  function  as  a  cor- 
relating agency  between  the  competitive  factors  in  the 
transportation  industry.  The  Commission  is  empowered 
to  do  whatever  is  reasonable  and  necessary  to  accomplish 
the  above  functions.  To  summarize  these  facts  the  Com- 
mission may  be  considered  as  a  board  of  directors  of  the 
carriers,  which  for  purposes  of  regulation,  are  conceived 
as  one  great  combined  system  under  centralized  ownership 
and  control. 

It  will  be  seen  that  railroad  transportation  is  very  far 
advanced  into  the  fourth  period  in  the  development  of 
transportation  system,  which  is  the  stage  of  Government 
supervision  and  control. 

It  is  obvious  that  the  Federal  regulation  of  airlines  falls 
(Continued  on  following  page) 
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far  short  of  that  applied  to  the  railroads,  controlled  as  they 
are  by  this  powerful  directorate.    So  far,  airline  legisla- 
tion has  not  reached  much  beyond  the  two  primary  steps, 
the  fundamental  provisions  for  "promotion"  and  "safety." 

The  question  which  naturally  arises  is  whether  airline 
control  is  going  to  run  the  same  gamut  as  traversed  by  rail- 
road regulation.  Will  history  repeat  itself  and  will  airline 
regulation  be  continued  to  the  point  now  reached  by  the 
railroads  ? 

A  recent  development  which  is  pertinent  to  these  con- 
siderations is  the  report  of  the  Interstate  Commerce  Com- 
mission No.  183000  on  Motor  Bus  and  Motor  Truck  Op- 
eration submitted  to  the  House  Committee  on  Interstate 
and  Foreign  Commerce.  Following  this  in  due  course  of 
time,  Congressman  Parker,  in  February  1930,  introduced  a 
bill  (H.  R.  10288)  "to  regulate  the  transportation  of  persons 
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Before  me,  a  Notary  Public  in  and  for  the  State  and  county  afore- 
said, personally  appeared  Frank  A.  Tichenor,  who,  having  been  duly 
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Manager  of  the  Aero  Digest,  and  that  the  following  is,  to  the  best 
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in  interstate  and  foreign  commerce  by  motor  carriers  op- 
crating  on  the  public  highways"  with  provisions  for  the 
Interstate  Commerce  Commission  to  administer  its  pur- 
poses. The  House  passed  this  bill  but  it  failed  in  the 
Senate  Chamber.  It  is  understood  that  an  attempt  will  be 
made  to  put  this  legislation  through  during  the  next  session 
of  Congress,  and  its  passage  or  non-passage  will  be  an  ad- 
dition to  our  sum-total  of  facts  on  this  question  and  its 
relation  to  the  air  transport  problem. 

Incidentally,  the  report  of  the  Commission  mentioned  in 
the  foregoing  paragraph  contains  in  its  conclusion  (Par. 
26)  the  following  statement: 

"As  far  as  practicable  there  should  be  a  definite  co- 
ordination of  all  existing  transportation  agencies  on  land, 
water  and  air." 

Primarily,  of  course  this  report  concerns  buses  but  this 
statement  gives  an  intimation  of  what  may  be  in  store  for 
the  operators  of  interstate  passenger  airlines  at  some  future 
date. 

The  airline  situation  may  resolve  itself  into  the  same  ar- 
rangement now  existent  in  the  radio  field.  The  Interstate 
Commerce  Commission  has  jurisdiction  over  the  transmis- 
sion of  intelligence  by  wire,  wireless,  radio,  etc.,  while  the 
Federal  Radio  Commission  serves  as  an  agency  for  the 
issuance  of  radio  licenses  and  the  allocation  of  frequencies 
to  bring  about  clearer  and  better  transmission  and  recep- 
tion. If  the  Interstate  Commerce  Commission  is  given 
control  of  the  airlines  the  functions  of  licensing  airmen, 
aircraft  and  equipment  and  the  duties  of  encouraging  and 
promoting  aeronautics  would  presumably  remain  in  the 
Aeronautics  Branch  of  the  Department  of  Commerce. 

Expressions  of  dissatisfaction  have  been  heard  in  various 
quarters  concerning  the  administration  of  the  provisions 
of  the  Watres  Act  for  the  carriage  of  air  mail  and  payment 
therefor.  To  these  concerns  and  individuals  it  may  be  in- 
teresting to  observe  the  arrangements  now  in  effect  with 
regard  to  the  railroads. 

The  Post  Office  Department  appropriation  acts  of  Au- 
gust 24,  1912,  and  July  28,  1916,  together  with  the  act  dated 
July  2,  1918,  empower  and  direct  the  Interstate  Commerce 
Commission  "to  fix  and  determine  from  time  to  time  the 
fair  and  reasonable  rates  and  compensation  for  the  trans- 
portation of  such  mail  matter  by  railroad  common  carriers 
and  the  service  connected  therewith,  prescribing  the  method 
or  methods  by  weight,  or  space,  or  both,  or  otherwise,  for 
ascertaining  such  rate  or  compensation,  and  to  publish  the 
same,  and  orders  so  made  and  published  shall  continue  in 
force  until  changed  by  the  Commission  after  due  notice  and 
hearing."  These  rates  have  been  determined  by  the  Com- 
mission through  a  thorough  study  and  investigation  of  the 
costs  of  the  mail  services  performed  by  the  railroads  to- 
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gether  with  due  consideration  for  any  other  factors  in- 
volved. 

If  jurisdiction  over  the  airlines  is  given  to  the  I.  C.  C. 
and  similar  provisions  for  the  transportation  of  air  mail 
are  enacted,  the  far-reaching  effect  can  be  visualized  by  all 
who  are  familiar  with  the  present  air  mail  situation. 

It  is  impossible  to  draw  any  definite  conclusions  at  this 
time  with  regard  to  the  future  fate  of  interstate  air  trans- 
port operators  but  the  relation  of  the  airlines  to  the  rail- 
roads is  practically  the  same  as  the  bus  lines  at  the  present 
time.  A  great  number  of  buses  are  owned  and  operated  by 
railway  companies  both  in  intrastate  and  interstate  traffic 
and  likewise  certain  rail  companies  have  acquired  interests 
in  airline  routes.  These  points  of  similarity,  coupled  with 
the  greater  interstate  character  of  air  transportation,  may 
fairly  lead  us  to  believe  that  whatever  action  is  finally  de- 
cided upon  regarding  the  buses,  will  also  be  the  ultimate 
fate  of  the  airlines. 

The  problem  presented  by  State  regulation  of  airlines 
is  demanding  considerable  attention  throughout  the  country, 
especially  as  far  as  interstate  operators  are  concerned. 

Same  state  governments,  through  their  Corporation  Com- 
missions or  similar  bodies  require  "certificates  of  necessity 
and  convenience"  before  common  carriers  by  air  can  oper- 
ate between  two  or  more  points  within  the  state  boundaries. 
This  applies  both  to  intrastate  and  interstate  activities  if 
service  is  to  be  maintained  between  two  or  more  cities. 
Undoubtedly  this  form  of  control  by  the  states  has  been 
beneficial  in  cases  involving  local  or  intrastate  projects 
where  the  purpose  is  to  protect  the  infant  air  transport 
business  from  the  blight  of  ruinous  competition.  Such  de- 
cisions have  been  rendered  by  the  Public  Service  Commis- 
sions of  Pennsylvania  and  Nevada. 

The  requirement  of  these  certificates  for  interstate  op- 
erators who  touch  in  two  or  more  points  in  a  state  is  a  ques- 
tion far  more  complex  in  its  make-up.  We  cannot  forget 
the  strongly  interstate  character  of  air  navigation  and  its 
essential  nature  seems  to  dictate  that  it  be  regulated  by  na- 
tional rather  than  state  authority.  An  extreme  case,  for 
example,  shows  some  of  the  difficulties.  Suppose  two  trans- 
continental lines  passing  through  as  many  as  ten  or  eleven 
states  were  required  to  obtain  certificates  of  necessity  and 
convenience  in  each  state  where  more  than  one  stop  was 
scheduled;  also  presume  that  the  two  lines  came  together 
within  the  borders  of  one  state  due  to  geographical  fea- 
tures or  for  other  reasons  and  followed  the  same  route  be- 
tween two  cities.  Would  the  state  corporation  commission 
grant  one  certificate  and  refuse  the  other  on  the  grounds 
that  the  route  was  already  served  by  one  airline,  even 
though  this  might  be  the  only  section  on  the  entire  cross- 


continent  line  which  duplicated  the  service  of  another  op- 
erator? Granting  that  there  would  be  no  difficulties  en- 
countered in  securing  the  necessary  certificates  to  operate, 
the  formalities  and  trouble  of  submitting  petitions  and  the 
accompanying  expense  and  time  involved  would  probably 
be  sufficient  to  raise  the  question  as  to  whether  these  state 
requirements  were  burdens  on  interstate  commerce.  It 
such  provisions  by  state  authorities  are  to  be  considered  as 
interferences  or  burdens,  impeding  free  traffic  between  the 
several  states,  the  case  is  immediately  clarified  in  favor  of 
sole  national  control  since  this  question  has  been  decided  by 
the  Supreme  Court  in  various  notable  decisions.  Until  an 
issue  is  made  of  this  question  and  the  constitutionality  of 
state  requirements  as  applied  to  interstate  operators  is  de- 
(Continued  on  following  page) 
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Glider  and  Dual  Controlled  Airplane,  will 
enable  you  to  draw  sizeable  crowds  to  your 
field  regularly  all  year  'round — and  get  them 
to  spend  money  with  you. 

With  the  Solo  System  Units  you  can  train 
students  for  the  Private  Pilot's  license  for 
only  $195,  at  an  attractive  profit  and  with  a 
wider  margin  of  safety.  Our  units  at  Glenn 
Curtiss  Airport  are  earning  handsome  divi- 
dends, and  each  month  they  show  an  increase 
in  business  over  the  month  preceding. 

Solo  System  Units  are  sold  on  a  leasehold 
basis  only.  They  may 


sac- 


be  obtained  for  a  rea- 
sonable down  pay- 
ment, balance  in  easy 
terms,  to  be  paid  for 
out  of  profits.  Write 
for  details  and  prices. 


Solo  System  of  Flying  Instruction 

Lieut.  George  Rockwell,  President 
7  EAST  42nd  STREET,  NEW  YORK  CITY 


A  COMPLETE  LINE 


GIVES  CONSTANT  TAUTNESS 

Tube   Oil,    Dope-proof   Paints,   Clear  and 
Semi     Pigmented     Dopes,  Glossy 
merited    Dopes,    Oil    and    Nitro  Cellulose 

MORRIS  &  ELMWOOD  AVES 


IN  ALL  CLIMATES 

Primers,  Lacquers,  Varnishes.  A  complete 
instruction  book  for  factory  and  field  oper- 
ators is  available. 


UNION,   UNION  CO.,  N.  J. 
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llillll  The  following  books  may  be  obtained  from  the  Aero  Digest  Book  Department]; 


20  HRS.,  40  MIN.    Amelia  Ear  hart-  $2.50 

AIR.  MEN  AN  I)  WINGS.  <;,w,«-  ami  Gilman  .  $3.50 
ANDREE'S  STORY.  Edited  by  the  Swedish  So- 
ciety for  Anthropology  and  Geography  $5.00 

AROUND   THE   WORLD    IN   EIGHT  DAYS. 

Wiley  Post  and  Harold  Gatty  $2.50 

AROUND  THE  WORLD  IN  2S  DAYS. 

Linton  Wells   $3.50 

AVIATION  IN  PEACE  AND  WAR. 

Mai.  Gen.  Sir  F.  H.  Sykes  $3.20 

CONQUERING  THE  AIR.  Arch.  Williams .  .$2.00 

DICK-  RVRD — AIR  EXPLORER.  Green  $1.75 

EUROPEAN  SKYWAYS.  Lowell  Thomas.  .$5.00 
FALCONS  OF  FRANCE. 

Charles  Nordhoff  and  James  Norman  Hall..  $2.50 
FIGHTING  THE  FLYING  CIRCUS. 

Capt.  "Eddie"  Rickenbacker  $2.00 

FLYING  DUTCHMAN. 

Anthony  H.  G.  Fokker  and  Bruce  Gould. .  .$3.00 
HEROES  OF  THE  AIR.  Chelsea  Fraser ..  .$2.00 
LEARNING  TO  FLY  FOR  THE  NAVY. 

Lieut.  Barrett  Studley   $2.00 

LITTLE  AMERICA.    Richard  E.  Bvrd  $5.00 

PILOT'S    LUCK.    Drawing    l.v    Clavton  Kniaht. 

Excerpts  from  stories  by  Elliott   White  Springs. 

'••     '  r    .   \     V  //„//   5 J. 5(1 

PSEUDO-SECURITY.    J.  M,  Spaight  $5.00 

I'FI'lll'n    i-'|  [GUTS.    Clarence   ( 'ha  mberlin .  .  $2. SO 

SAILING  THE  SKIES     Malc.ilm  Ross  $2.50 

SKYWARD.    Commander  Richard  E.  Byrd..$3.50 

SPEED.    Frank  M.  Hawks  $2.50 

STRATEGY  AND  TACTICS  OF  AIR  FIGHT- 
ING.   Major  Oliver  Stewart  $2.25 

THE  BOOK  OF  THE  AUTOGIRO. 

C.  J.  Sanders  and  A.  H.  Rawson  $1.75 

THE   CONQUEST   OF  THE   ATLANTIC  BY 

AIR.     Charles   Dixon  $2.50 

THE  FIRST  WORLD  FLIGHT.    As  related  to 

Lowell  Thomas  by  the  flyers  themselves  $5.00 

THE  OLD  FLYING  MAYS  Ma  i  .C  .C.Turner  .$7.50 
THE  RED  KNIGHT  OK  GERMANY. 

(The     story  of        Baron      Von  Richthofen). 

Floyd  Gibbons   $1.00 

THE  SKY'S  THE  ITMIT.  ft.  Tomlinson .  .  $3.50 
THE   THREE    MUSKETEERS    OF   THE  AIR. 

Captain    Koehl,   Major   Fitzmaurice   and  Baron 

von  Huenefeld   $3.50 

THE  WAR  IN  THE  AIR.    (3  vols.) 

Walter  Raleigh  and  H.  A.  Jones  (per  vol.) .  $7.50 
THE  WORLD  IN  THE  AIR. 

Francis  Trerehan   Miller  (2  vols.)  $15.00 

TWENTY  THOUSAND  MILES  IN  A  FLYING 

BOAT.    Sir  Alan  J.  Cobham  $2.50 

WINGS  OF  TOMORROW. 

Juan  de  la  Cierva  and  Don  Rose  $2.50 

WINGS  OVER  THE  WORLD.  J.  L.  French.  $1.00 

mm  NAVIGATION  n  m 

AERIAL    NAVIGATION    &  METEOROLOGY. 

Lewis  A.   Yancey  (new  edition)  $4.00 

AIR  NAVIGATION  AND  METEOROLOGY. 

Capi.  Richard  Duncan.  M.  C  $3  00 

AVIGATION  BY  DEAD  RECKONING. 

Captain  lenar  E.  Elm  $2.00 

I  INF  OPPOSITION  HOOK.  Lt.-Com.lVee,ns$2.50 

PILOTS  HANDBOOK   10.51  $7.50 

SIMPLIFIED  TIME  CHART  OF  THE  WORLD. 

Chas.  M.  Thomas. ..  25c 

THE  NAVIGATION  OF  AIRCRAFT.  ' 

Logan  C.  Ramsey  $4.50 

THE     NAVIGATION     OF     THE     AIR  AND 

METEOROLOGY.    Capt.  Leslie  Potter ...  .$4.00 

  BALLOONS  AND  AIRSHIPS  ""' 

AEROSTATICS.     E.  P.   Warner  $4.00 

AIRSHIP  DESIGN.  Charles  P.  I!u  mess .  . . .  $9.00 
BALLOON  AND  AIRSHIP  GASES. 

C.  deF.  Chandler  and  W.  S.  Diehl  $4.00 

FREE  AND  CAPTIVE  BALLOONS. 

R.  H.   Upson  and  C.  deF.  Chandler  $5.00 

PRESSURE  AIRSHIPS. 

T.  L.  Blakcmore  and  If.  Wattcrs  Paaon  $8.00 

SCIENCE  OF  FLIGHT  AND  ITS  PRACTICAL 

APPLICATION.    Capt.  P.  H.  Sumner  $4.25 

THE  STORY  OF  THE  AIRSHIP.  H.  Allen. . .  50c 

mm  DESIGN,  CONSTRUCTION,  OPERATION  mill 

AEROPLANE  CONSTRUCTION,  OPERATION 
AND  DESIGN.    J.  B.  Rathbun  $2.50 

AEROPLANES,  SEAPLANES  AND  AERO  EN- 
GINES.   Capt.  P.  H.  Sumner  $4.00 

AIRCRAFT  FLOAT  DESIGN. 

H olden  C.  Richardson.  M.  S  $5.00 

AIRPLANE  MECHANICS'  RIGGING  HAND- 
BOOK.     R.  S.  Harts  $3.50 

AIRPLANE  STRUCTURES. 

Alfred  S.  Kites  and  Joseph  S.   Newell  $5.00 

OXY-ACETYI  ENE  WELDERS'  HANDBOOK. 
M.  S.  Hendricks   $3.00 

PREPARING  FOR  AVIATION.  I  t.  Finch.  .  .$4.00 

SCREW  PROPELLERS  (3rd  edit.  2  Vols.). 
Chas.  W.  Dyson   $15.00 

AIRPLANE  WELDING  7.  B.  Johnson.  M.B.. $3.50 

m  mm  ELEMENTARY  ( General )  '  Minim 

A  B  C  OF  AVIATION. 

Capt.  V.  II'.  Pane  (new  edition)  $1.00 

A  B  C  OF  FLIGHT.    Laurence  LePage  $1.50 


C  OF  GLIDING  AND  SAILFTYING. 


AN    ELEMENTARY    COURSE    IN  GLIDER 
FLYING  (vet  of  hve)  Capt.  Arthur  La  Roe.  .$1.50 
BOOK  OF  THE  AEROPLANE. 


DICTIONARY  OF  AERONAUTICAL  TERMS. 

5.  Vanier  (German,  English  and  French)  .. $1.65 
ELEMENTS  OF  AVIATION.  V.  E.  Clark.  .$3.00 
EI  KMENTAKY  AERONAUTICS. 

Albert  P.  Thurston.  D.  Sc  $2.50 

ELEMENTARY    AERONAUTICAL  SCIENCE. 

J.  B.  Hart  and  W.  Laidlcr  $2.50 

ELEMENTARY  LABORATORY  AERODY- 
NAMICS,   Arthur  L.  Jordan  80c 

EVERYBODY'S  AVIATION  GUIDE. 

Mai.  V.  W.  Pane  $2.00 

EVERYMAN'S  BOOK  OF  FLYING. 

Orville  Kneen  $3.50 

GI  IDERS  AND  GLIDING.  R.  S.  Barnaby. .  $3.00 

HOW  TO  FLY.    Barrett  Studley  $3.00 

HOW  TO  FLY  AN  AIRPLANE.  P.  White..  $5.00 
IF  YOU  WANT  TO  ELY.  Alex.  KIcmin. .  .$2.50 

MANUAL  OF  FLIGHT.    Ienar  E.  Elm  $3.00 

MODERN  AIRCRAFT.  Major  V.  W.  Poof.. $5. 00 
MODERN  AIRPLANE.  Bertram  W.  Downs..  $1.00 

MODERN  FLIGHT.  CloydP.  Clevenger  $1.00 

PRACTICAL  FLIGHT  TRAINING. 

Lieut.  Barrett  Studley,  U.  S.  N  $5.00 

PRACTICAL  FLYING.  Byron  Q.  Jones.  .  .  .$3.00 
SIMPLU'IED  AERODYNAMICS.    KIcmin .  .  $3.50 

SKYCRAFT.    Augustus  Post    $3. SO 

SKYWAYS.     General   William  Mitchell  $3.00 

STUNT  FLYING.  Cart.  Richard  Duncan ..  .$2.50 
THE  AEROPLANE  SPEAKS.    H.  Barber.  .$3.50 

THE  AIRPI  ANE.    Frederick  Bedel!  $3.00 

THE  ART  OF  FLYING. 

Capt.  Norman  Macmillan  M.C.,  A.F.C  $1.75 

THE  COMPLETE  AIRMAN. 

Capt.  G.  C.  Bailey   $6.00 

THE  BOOK  OF  GLIDERS.  E.  IF.  Teale.  .  .$2.50 


ENGINEERING" 

AIRPLANE  STRESS  ANALYSIS.  Klemin. $7. 00 
DYNAMICS  OF  AIRPI  AXES  AND  AIRPLANE 
STRUCTURE.  /.  Younger  and  B.  Woods.. $3  50 
ELEMENTS     OF     AEROFOIL     AND  AIR- 
SCREW THEORY.    H.  Glauert  $5.60 

KXGIX  F.EK  I  N G  AERI  >DYXA  MICS    Diehl.  .$7  00 
FUNDAMENTALS    FOR    FLUID  DYNAMICS 
FOR  AIRCRAFT  DESIGNERS.  Dr.  Muuk  $8.00 
SIMPLE    AERODYNAMICS   AND   THE  AIR- 
PLANE.   Charles  N.  Montieth  $4.50 


ENGINES  


AEROPLANE    ENGINES    IN    THEORY  AND 

PRACTICE.    /.  B.  Rathbun  $2.50 

AIRCRAFT  ENGINE  INSTRUCTOR 

A.  L.  Dyke  $5.00 

AIRCRAFT    POWER    PLANTS.     E.    T.  Jones. 

R.  Jnsley.  F.  W.  Caldwell  and  R.  F.  Kohr.. $4.2S 
AVIATION  ENGINE  EXAMINER. 

Major  V.   W.  Page   $3.00 

AUTOMOBILE    AND    AIRCRAFT  ENGINES. 

A.  W.  Judge   (Revised)  $10.00 

AVIATION  CHART    Lt.  V.  W.  Page. ...... .30c 

DIESEL    AND    OIL    ENGINEERING  HAND- 

BOOK.     Julius  Roshloom   $5.00 

ENGINE    DYNAMICS    AND  CRANKSHAFT 

DESIGNS.     Glen  D.  Angle  $4  00 

MODERN  AVIATION  ENGINES. 

Victor  W.  Page  (2  volumes),  per  volume ..  .$5.00 

Set  of  2  volumes   $9  00 

MODERN  DIESEL  ENGINE  PRACTICE. 

Orville  Adams   $6.00 

PRINCIPLES  AND  PROBLEMS  OF  AIR- 
CRAFT ENGINES.    Minor  M.  Farleigh  . . .  $3.00 


CONTACT.    Elliott  White  Springs  $2  50 

GODS  OF  YESTERDAY.  /.  W.  Bellah  .  .  . .  $2.00 

SKY  LARKING     Bruce  Gould  $2.5(1 

THE  SONS  OF  CAIN.    J.  IV.  Belial,  $2.00 

WONDER  BOOK  OF  AIRCRAFT. 

Harry   Golding.   F.R.G.S  $2.75 

THE  RIGHT  TO  SOLO.  R.  W.  Kessler. . .  .$2.00 


i  HISTORICAL"' 


A    NARRATIVE    HISTORY    OF  AVIATION. 

John  Goldstrom  $4.00 

BOYS  LIFE  OF  THE   WRIGHT  BROTHERS, 

Mitchell    V.   Charnlev   $2.00 

EVOLUTION    OF   THE    FLYING  MACHINE. 

Balloon:  Airship:  Aeroplane.  H.  Harper ..  .$5.00 
HISTORIC  AIRSHIPS  R.  Sargent- Holland .  $4,00 
KNIGHTS  OF  THE  AIR.    I  t.  L.  J.  Maitland .$3.50 

SEVEN  SKYS.    H.  F.  Guggenheim   $2.50 

ST-'Y  HTGLI.  /:.  Hodoins  and  F.  A.  Mngou  n  .  .$2.50 

THE  PROBLEM  OF  VERTICAL  FLIGHT. 

Parlee  C.  Grose   $1.50 

THE  WORLD'S  WINGS.  IF.  /,  Davis  $2.50 

BEGINNINGS  OF  ORGANIZED  AIR  POWER. 

/.  M.  Spaight   $7.00 


"LANDING  FIELDS  AND  AIRWAYS"1 


AND  MEDICAL  winimt  flilin 

AERONAUTICAL  LAW.  W.  J.  Davis  $10.00 

AIRCRAFT     AND     COMMERCE     IN  WAR. 

James  M.  Spaight   $2.25 

AIRCRAFT  LAW— MADE  PLAIN. 

-George  B.  Logan,  A.  B.  L.  L.  B  $3.00 

AIR  POWER  AND  WAR  RIGHTS. 

J.  M.  Spaight   $10.50 

AVIATION  LAW.  Henry  G.  Hotchkiss. . .  .$7.50 
LAW  OF  AVIATION.    Rowland  W.  Pixel..  $7.50 

LAW  OF  THE  AIR   ,„  $=  n„ 

THE   LAW    IN    RELATION   TO  AIRCRAFT 

L.   A.    Wingneld,   M.C.,   D.F.C.,   and  R.  D 

Sparks,  M.C  $5.00 

U.  S.  AVIATION  REPORTS  $10  00 

AVIATION  MEDICINE.  L.  H.  Bauer,  M.D.. $7.50 


1  1  MATERIALS  if 

MANUFACTURE  AND   USE  OF  PLYWOOD 

AND  GLUE.    B.  C.  Boulton  $2.25 

METALLURGY  OF  ALUMINUM  AND  ALU- 
MINUM ALLOYS.    Robert  J.  Anderson  ..  $10.00 
ENGINEERING      MATERIALS      (VOL.  I) 

Ferrous.  A.  W.  Judge  $8  50 

ENGINEERING      MATERIALS      (VOL.  II) 
-Ji?J1"^?rrol,s  and  Organic  Materials.  Judge. $7.50 
ENGINEERING     MATERIALS     (VOL.  Ill) 
Theory  and  Testing  of  Materials.  Judge. .  .$6.00 

AERONAUTICAL   METEOROLOGY.  (Revised 

edition).    W.  R.  Gregg    $4  50 

A  CLOUD  ATLAS.    Alexander  McAdie  $1.50 

AN  ANALYSIS  OF  METEOROLOGY. 

Harold  Lewis  Kirby    $4  00 

CLOUD  STUDIES.  A.  W.  Clayden,  N.  ,4. ..$4:50 
FORCE  OF  THE  WIND.  Herbert  Chatley.  .$2.00 
MAN  AND  WEATHER.  Alexander  McAdie. $2  00 
METEOROLOGY  FOR  AVIATOR  AND  LAY- 
MAN.   Richard  Whatham    $3  00 

WEATHER.  E.  E.  Free  and  Travis  Hoke... $3.00 
WEATHER  AND  WHY.  Capt.  J.  E.  Elm..  $2.50 

AIRPLANES'"  I  »ll  """"B 

BEGINNING  TO  FLY.  Merrill  Hamburg .  .$2.50 
BUILDING  AND  FLYING  MODEL  AIRCRAFT 

Paul  Edward  Garber   $2  25 

MINIATURE    AIRCRAFT,    HOW   TO  MAKE 

AND  FLY  THEM.  O.  H.  Day  and  T.  Vincent  80c 

JUMP.    Don  Glassman    $3  00 

PARACHUTE.    Charles  J.  V.  Murphy  $2150 

1,111111111111   PHOTOGRAPHY 

4,E,?,I^L  PHOTOGRAPHS.  Lt.  Reeves,  AC. $5.00 
AIRPLANE  PHOTOGRAPHY.  H.B  Ives. $4  00 
APPLIED  AERIAL  PHOTOGRAPHY. 

Capt.  Ashley  C.  McKinley  $5.00 

WINGED  SHIPS.    E.  D.  Booth  $1.25 

WINGED  TRAILS.    Louis  DeJean  $1.50 

""  TRANSPORT  &  COMMERCIAL  AVIATION"" 

AIRPLANE  TRANSPORTATION. 

James  G.  H'oolev  and  pari  IV  Hill  $3.50 

AN  INTRODUCTION  TO  THE  ECONOMICS 
OF  AIR  TR  \NSI'(  IRT.VPION.    Kennedy.  .$200 

AVIATION:  ITS  COMMERCIAL  AND  FINAN- 
CIAL ASPECTS.    Richard  Rea  Bennett  $3.00 

CIVIL  AIRPORTS  AND  AIRWAYS. 

.  Irelnhald  Black   $4  00 

OPPORTUNITIES  IN  AVIATION. 

II  alter  Hinton    $3  00 

PRINCIPLES  OF  TRANSPORTATION 

E.  R.  Johnson.  Ph.D..  Sc.D..  G.  G.  Hubner, 
Ph.D.,  and  G.  L.  Wilson.  Ph.D  $5  00 

THIS  AVIATION  BUSINESS.   E.  Dickman  .$3.50 

TRANSPORT  AVIATION  (2nd  Edition) 

Archibald  Black   $5.00 

AIRCRAFT  YEAR  BOOK  1931  $6  00 

ALL  THE  WORLD'S  AIRCRAFT. 
1930— Jane's  $14.75 


All  Prices  Include 
the  Postage 


AERO  DIGEST 

220  West  42nd  Street,  New  York 
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or  Check 
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Famous  Experts  Stand  Behind  These  Books 


Add  Their  Years  of  Experience  to  Your  Own 
and  Make  the  Most  of  Your  Opportunities  in  Aviation 


Author — LIEUT.  LOGAN  C. 
RAMSEY,  Instructor  in  Aerial 
Navigation,  Pensacola  Naval  Air 
Station;  formerly  Officer  in 
Charge,  Section  of  Aerial  Na- 
vigation,   Hydrographic  Office, 


Navy  Department 


•3 


Author— MAJOR  B.  Q.  JONES, 
Air  Corps,  V .  S.  Army;  form- 
erly Chief  of  Army  Aviation 
Training;  pioneer  pilot  and 
teacher  of  safety  methods  in 
flight  training. 


Authors — R.  S.  HARTZ,  form- 
erly Lieut.  Colonel,  Air  Corps, 
U.  S.  Army;  and  E.  E.  HALL, 
formerly  Lieut.,  Air  Corps, 
U.  S.  Army;  formerly  Editor, 
"Aircraft  Servicing." 


The  Navigation 
of  Aircraft 


There    are    three  dis 
the 


ethods 
airplai 


piloting,  dead  reckoning, 
tronomy.  You  cannot  depend  upon 
any  one  of  these  methods  exclusively. 
You  must  be  ready  to  use  them  all  as 
needed.  In  this  book,  you  will  find  the 
information  that  prepares  you  to  do 
just  that.  It  will  qualify  you  to  navi- 
gate a  plane  under  all  conditions.  It  is 
crammed  with  useful  facts  about  maps 
and  charts;  the  standard  navigating  in- 
struments; navigational  procedure  in 
practice;  blind  flying;  dead  reckoning 
in  the  air;  choosing  and  plotting  your 
course  before  a  flight;  how  to  stay  on 
the  selected  course;  how  to  quickly 
solve  navigating  problems — everything 
you  need  to  get  there  safely. 

51  illustrations,  $4.50 


Practical  Flying 

This  famous  pilots'  manual  can  save 
you  hours  of  time  and  a  lot  of  money. 
It  gives  you  basic  flying,  information 
you  could  learn  otherwise  only  by  long 
and  costly  experience.  It  contains  a 
course  of  instruction  that  progresses 
right  up  to  the  license  flight.  Taxying, 
the  take-off,  the  initial  climb,  emer- 
gency landings  after  the  take-off, 
straightaway  flight,  turns,  figures  of 
eight,  speed  in  _  glides  and  climbs, 
straight  glides,  gliding  turns,  landings, 
cross  country  flying,  and  stalls  and 
spins  are  all  thoroughly  covered. 
Chapters  on  planes,  instruments,  plane 
parts,  equipment,  rules  for  testing  the 
controls  and  the  motor,  etc.,  are  in- 
cluded. The  book  tells  you  just  what 
to  do  and  what  not  to  do  to  develop 
sale  habits  in  flying.  $3.00 


Airplane  Mechanics 
Rigging  Handbook 

Licensed  mechanics  and  men  who  want 
to  earn  this  profitable  rating  will  find 
all  the  practical  details  of  the  job  cov- 
ered fully  in  this  manual.  The  authors 
have  had  years  of  experience  in  train- 
ing mechanics  in  Army  and  civilian 
schools.  The  book  covers  with  great 
detail  the  care  and  handling  of  air- 
planes on  the  ground  and  in  the  shop; 
sequence  of  rigging  steps ;  how  to  true 
up  the  assembled  ship;  how  to  adjust 
the  wings  and  control  surfaces  for 
"hands  off"  flying;  spars  and  struts; 
inspection;  installing  and  checking 
compasses;  fabric;  wood  and  glue; 
metal  parts;  wire;  dopes  and  doping; 
and  folding  and  packing  parachutes. 
It  shows  you  how  to  get  a  plane  into 
proper  flying  condition,  and  how  to 
keep  it  that 


104  illustrations,  $3.50 


Aircraft 
Radio 

The  only  book  on  the  principles,  equip- 
ment, installation,  operation,  and  main- 
tenance of  aircraft  radio.  Tells  how 
it  is  used  in  aerial  navigation,  with 
complete  details  about  radio  beacons, 
visual  route  indicators,  etc.;  how 
weather  data  and  flight  orders  and  re- 
ports are  exchanged  between  airplanes 
and  ground  stations;  how  radio  sets 
are  installed  in  planes;  and  how  the 
plane  is  electrically  bonded  and  shielded 
to  eliminate  interference;  how  to  serv- 
ice radio  telegraph  and  radio  telephone 
sets;  mechanical  details  of  specific  cir- 
cuits; the  Federal  regulations;  etc., 
etc.  Covers  completely  the  work  neces- 
sary to  pass  the  theoretical  part  of  the 
examination  for  Commercial  Third 
Class  (Aircraft)  Radio  Operator's 
License.  68  illustrations,  $4.50 


Aeronautical 
Meteorology 


Any  experienced  cross-country  pilot  will 
tell  you  that  you  must  know  the 
weather.  In  this  book,  you  get  ex- 
actly the  weather  knowledge  you  will 
need.  It  shows  you  how  to  read 
weather  maps  at  a  glance,  tells  you 
what  to  expect  later  along  your  course 

useful  information  about  the  force  and 
direction  of  winds  at  various  altitudes — 
where  to  find  those  helpful  tail  winds: 
and  explains  all  about  "highs"  and 
"lows."  fogs,  storms,  clouds,  ceiling  and 
visibility,  ice  formation  on  aircraft,  air- 
ship meteorology,  the  Weather  Bureau 
Airway  Service,  etc.  It  will  supply 
your  every  need  for  information  about 
its,   and  the 


,11,.  ■ 


and    their  C( 
plane  that  flies. 

126  illustrations,  $4.50 


Simple  Aerodynamics 
and  the  Airplane 

This  is  the  famous  book  used  by  the 
cadets  at  West  Point,  and  in  classes  in 
over  70  other  leading  schools  and  col- 
leges. It  is  known  as  the  foundation 
manual  of  the  industry  to  thousands  of 
pilots,  mechanics,  flying  and  ground 
school  students,  and  others.  It  makes 
everything  perfectly  clear  about  air- 
planes; flight;  engine  principles;  design 
factors;  characteristics  and  types  of  air- 
foils; parasite  resistance;  component 
parts  of  an  airplane;  stability  attain- 
ment; control  surfaces;  the  propeller; 
airplane    performance;    dynamic  loads; 

rability      and     controllability ; 
siderations;  etc. 

211  illustrations,  $4.50 


A  at  ho 


-LIEUT. 


MYRON  F. 
EDDY,  U.  S.  Navy,  Retired; 
Director  of  Radio,  AeronauTech 
Institute;  formerly  Instructor 
in  Aircraft  Radio,  Naval  Avia- 
tion and  Commercial  Ground 
Schools. 


Author  —  WILLIS  RAY 
GREGG,  Principal  Meteorolo- 
gist;  in   charge   of  Aerological 


Author — CHARLES  N.  MON- 
TIETH,  Chief  Engineer,  Boeing 
Airplane  Co.;  3rd  edition  re- 
vised by  Colonel  C.  C.  Carter, 
U.  S.  Military  Academy,  If  est 
Point. 


J  Our  Standard  Guarantee  V 

You  order  with  the  privilege  of  exami- 
nation before  purchase.  Payment  is 
not  due  until  five  days  after  a  book  has 
been  delivered;  you  may  return  it 
within  that  period  for  credit  if  you  find 
it  unsatisfactory. 

Monthly  Payment  Option 

If  your  order  amounts  to  $5.00  or  over, 
you  may,  if  you  prefer,  take  advantage 
of  our  monthly  payment  terms.  Under 
this  plan  you  send  us  each 


i  hich 


■ith  the 


■V  yo 

Vhi 


amount  of  your  order,  but  will  not  be 
less  than  $2.60  ($2.50  payment  plus  on 
each  instalment  a  uniform  service 
charge  of  10c),  so  that  your  entire  ac- 
count will  be  paid  up  within  six  months 
from  the  date  of  your  purchase.  Check 
in  the  space  provided  in  the  coupon  if 
you  prefer  to  divide  your  payment  in  ^m 


Hi  BBB1  Fill  and   mail     ■■■  ■■■  Wmm  UMm 

THE  RONALD  PRESS  COMPANY,  PUBLISHERS  I 

Dept.  M462,  15  East  26th  Street,  New  York 

Please  send  me  the  books  I  have  checked  below,  billing  me  at  the  prices  I 
shown. 

OCheck  here  to   use  the  monthly  payment  plan. 

□  Ramsey,  Navigation  of  Aircraft   $4.50 

□  Eddy,  Aircraft  Radio    4.50  _ 

□  Jones,   Practical   Flying    3.00 

□  Gregg,  Aeronautical  Meteorology    4.50 

^Hartz-Hall,   Rigging  Handbook   3.50 

□  Montieth-Carter,   Simple   Aerodynamics    4.50 

Home   Address    \ 

City    State*      | 

□  Employed  by, 

□  or  Reference   

*  If  outside  continental  U.  S.  and  Canada,  send  cash,  plus  I 
25  cents    per    book   for  shipping. 
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BUYERS'  DIRECTORY 


$9.00  per  inch. 


Payable  in  advance. 


AVIATORS'  GIFT  SET 

Propeller  Collar  and  Tie  Klips 


stylish  . 


i  or  gold  plate. 
$2.50  for  holiday  set.  which  also  in 
money  clip.    Money  Order  or  sent  ( 

Delmar  Specialty  Company 
III,  Delaware  Trust  Bldg.,  Wilmington 


CYCLOMOTOR 


22; 


2350 


.M. 


Lightest  two  cylinder, 
two  cycle  motor  on 
the  market.  Weight 
complete,  with  66" 
propeller,  60  lbs. 
Quantity  prices  to  legltl- 


CYCLOPLANE  CO.,  Ltd. 


.   ^REPLACEMENT  PARTS 

A°<f  FOR 

0>    J-5  and  J-6 

RINNER  and  WARNER 

v,y  Send  for  Lists 

AIR  TRANSPORT  EQUIPMENT,  Inc. 
^  Roosevelt   Field  Garden   City,    N.  Y 


N.  A.  C.  A.  COWLINGS 
WHEEL  PANTS 
SPEED  RINGS 

Manufacturers  of  Metal  Specialties  for  20  Years 

HILL  AIRCRAFT  STREAMLINERS  CO. 
18-822  Reedy  St.  Cincinnati,  Ohio 


Airplane  Photographs 

We  have  both  Foreign  and  American  4"  x  5" 
photographs  of  more  than  114  well  known  air- 
planes. Good,  clear  views.  10c  each,  4  tor  25c. 
Send  2c  stamp  for  complete  list  of  planes. 

Pilot— Plane  Photos 

General  P.  O.  Bon  560,  New  York  City 

Rebuilt  Airplane  Engines 

20  Curtiss   OX5  $125  each 

6  Curtiss  OXX6   175  each 

20  Hisso   Model   A  195  each 

12  Hisso  Model  E   255  each 

2  Wright   E2    345  each 

Send  lor  Complete  Descriptive  List 

HECKMAN  MACHINE  WORKS 

4026  W.   Lake  St.  Chicago,  Illinois 

SELECTED  CLEAR  AERO 

SPRUCE 

FOR  OI'II'K    SHIPMENT   FROM  CHICAGO 
HOIK11I  1)11   KINISIIKI.  TO  EXACT 
SIZE    FOR    YOUR    PLANE    OR  GLIDER 

Lowest  Wholesale  Prices 
PIKE-DIAL  LUMBER  CO. 

Phone  Canal  0049      CHICAGO      2251  So.  Loomis  St. 


DR.  MAX  M.  MUNK 

Consulting  Aeronautical  Engineer 

1734  Eye  St.  N.W. 

Washington,  D.  C. 
Experimental  Designs 
Inventions  Developed 


Stinson  Aircraft  Corp'n 

announces 

A  NEW  SERVICE 

KA  ANY  people  want  to 
buy  Used  Airplanes. 
Others  have  such  planes 
for  sale.  It  has  been  diffi- 
cult for  these  buyers  and 
sellers  to  meet.  Therefore, 
we  have  formed  a  reliable 
Airplane  Exchange  to  act  . 
as  a  trading  center  for  you. 
Tell  us  if  you  have  a  used 
plane  for  sale.  Tell  us  if 
you  want  to  buy  a  used 
plane. 

WE  CAN  HELP  YOU 

Address: 

STINSON  AIRPLANE  EXCHANGE 
Wayne,  Michigan 


INSURANCE  WRECKS  FOR  SALE 

Pratt  &  Whitney  Wasp,  Hornet,  J4,  5  and 
6  motors,  hubs,  propellers,  crankshafts,  cylin- 
ders, starters,  generators,  Scintilla  magnetos,  all 
or  any  part  of  these  motors,  some  of  them 
practically  new.  Wings  and  other  parts  of  large 
planes.  You  can  save  hundreds  of  dollars  by 
sending  us  your  orders.  Shipments  sent  subject 
to  your  inspection,  guaranteed  satisfactory. 
Parts  for  all  makes  of  motors.  Bendix  and 
other  wheels,  tires,  airplane  instruments  and 
supplies  of  all  kinds  and  descriptions.  Largest 
stock  in  the  world.  Cirrus,  Comet,  Anzani  six, 
LeBlond  90;  propellers  included,  in  perfect  con- 
dition, less  than  $350.  26x4  wheels,  $2.50. 
10x3,  14x.i,  18x3.  211x4  wheels  with  ball  bear- 
ings. 20x4  disc  wheels  for  cycle  cars  or  gliders 
I  anding  gear  struts.  New  Ford  wheel,  tire  and 
tube  with  hydraulic  brake  4(lxln.  All  or  any 
part  of  large  5ATC  Ford.  Slightly  used  Kin- 
ner  motors,  $550.  New  Kinner  motors,  $700. 
Large  left  Travel  Air  monoplane  wing.  Stand- 
ard Steel  propellers  and  hubs.  Government 
specification  dope,  $1.50  per  gallon.  Flightex 
cloth,  42c  per  yard.  13-volt  generators  with 
propellers.  $15.00.  Small  storage  batteries. 
Radio  generators.  Inertia  and  electric  starters. 
"If  it  flies  we  have  it." 
Write,  wire  for  bargains. 
CRAWFORD  AIRPLANE  SUPPLY  CO. 
Venice,  California 


IDENTIFICATION  WRISTLETS 


Made  in  Sterling  Silver  $2.50  Each 
Gold-rilled  $5.00  Each 
Engraving  2c  Per  Letter 
Emblems  for  Flying  Schools  and  Clubs 
ALL  SORTS  MEDALS        »LL  SPORTS 

JOHNSON  CO. 

352  W.  13th  St.   "Wing  Building"   New  York 

Write  for  Catalog  "E" 


FLYING  CLUB  PINS    -  35c 


FREE  CATALOG 


$3.50  doz.  Gold  plate  or 
sterling  sliver  50  cents  each,  $6.00 
doz.,   colors  enameL 


SWEEBROCK 

FLIGHTEX  A  COVERS 

jT\  ON'T  wait  till  the  inspector 
grounds  your  plane.  Recover 
now.  Prices  are  low.  We  sell 
ready  made  Flightex  covers  for 
any  make  plane.  Also  Dope, 
Cloth,  Tape,  Rib  Cord,  Lacquer 
&  Thinner.  Prompt  Shipment. 
Write  jor  Price  List. 

SWEEBROCK  AVIATION 
CO.,  INC. 

Box  176,  Dept.  5,  Fort  Wayne,  Ind. 


WHY  PAY  MORE? 

Waco  10  wing  cover,  Flightex,  $10:  Airtex,  $8. 
2"  pinked  tape,  100  yds..  Flightex,  $2.50:  Airtex.  $2. 
Waco  10  wing  spar.  Dept.  Com.  Approved,  $10. 
Army   spec,   clear    Nitrate    Dope,   5   gallons,  $6.25. 


AIR  TRANSPORT  EQUIPMENT,  Inc. 
Roosevelt  Field  Garden  City,  N.  Y. 


FOR  SALE 

PACKARD  800  H.  P.  ENGINES 

12  Cylinder  Geared  Type 

THE  VIMALERT  COMPANY,  LTD. 
835  Garfield  Ave.,  Jersey  City,  N.  J. 


FOR  SALE 

J-5  WRIGHT  WHIRLWIND  —  completely 
overhauled  by  Wright  Distributors,  including 
carburetor  and  magnetos.  Priced  Right. 
PACIFIC  AIRMOTIVE  CORPORATION,  Ltd. 

Los  Angeles  Airport,  Inglewood,  California 
Phone:  PL  4146 — Inglewood  2900 


BARGAINS!!! 

$100,000  worth  new  and  used  Licensed  Air- 
planes, Motors.  Parachutes,  Wood  and  Steel 
Propellers;  Parts  for  J-5.  Wasp,  Kinner,  Velie, 
Cirrus,  Siemens  Motors  at  tremendous  dis- 
counts.   Write  for  our  free  monthly  bulletin 

AERO  BROKERAGE  SERVICE  CO. 

Los  Angeles  Airport  Inglewood.  Calif. 


Phenix  Clear  Nitrate  Dopes 

Clear  —  $1.20  per  gal.  in  50  gal.  barrels 

—  $1.25  per  gal.  in  30  gal.  barrels 

—  $1.50  per  gal.  in  5  gal.  boxed  cans 
Pigmented  —  $2.20  per  gal.  in  5  gal.  boxed  cans 

V.-llmv.  It          Miironn.  drill.  Creiioi.  Khaki.  Aluminum. 

Blink.  While     Immediate  shipments,  frtsli.  Midi  crude. 

PHENIX  AIRCRAFT  PRODUCTS  CO. 

Williamsville,  N.  Y. 


FREE 


>eJean's  new  sour,  "Gipsy  Flyer,"  with  every 
WI\'<!UD  TRAILS,  that  popular  volume  of 
lyrics  and  tail-i'iriiiiii'-;  ballade  by  Aviations 
iirente.  Includes  "('oihiuc-U"  (chosen  for  re- 
nthology  by  Edwin  Markham),  "Taliaferro 
"Ihm  John '8  Last  Flight,"  and  the  famous 
Dead  Flyers." 

$1.50  postpaid. 

CALIFORNIA  PRESS 


NOVEMBER, 


193  1 


107 


BUYERS'  DIRECTORY 


$9.00  per  inch.         Payable  in  advance. 


BLIND 


INSTRUMENT  FLYING 

By  Howard  C.  Stark 

(Veteran  Air-Mail  Pilot) 

THIS  instruction  book  describes, 
in  full  detail,  the  use  of  the 
instruments  and  the  rotation 
in  which  they  are  used  in  instru- 
ment flying. 

Learn    To    Fly    By  Instruments 
Order  Now — Price  $1 

Howard  C.  Stark  Box  1— Newark.  N.  J. 


ARRIGO  BALBONI 
AIRPLANE  SUPPLIES 


Hlsso's,  OX5s.  CIRRUS 
80  H.P.  motors,  all  lr 
CHEAP.  I  have  a  Kim 
If  it  Is  anything  connected 


I  HAVE  IT 
CHEAP. 

1543-45 


BEST  DOPE — $1.25 


EAGLEROCK  J-5:  Steel  prop.  Bendii 


INCOLN   PTK  Trail 
New  $3150. 
<X5   ENGINES:  $25 


EAGLEROCK  PARTS. 


ndlcator. 

K-5:  Demonstrator.  $1800: 

Large  discounts  on  parts, 
gain  prices. 

w  and  used.   Large  assort- 


LOOK!  LOOK!   PLANE  BARGAINS 
EAGLEROCK.  special  "I"  Hisso,  bronze  bearings.  Jim 
completely  recovered  with  Flichtcv  an.l  rrlircn  **S0 
BIRD.  Kinner  B5.  125  h.p.  A  de  lute  job.  loss  than 
100   hours   total  time.    Special  Pioneer  instrument 

panel:  other  extras   $2250 

TRAVEL  AIR  4000.  Wright  ,Ti!  total  time  under 


CHARLES  H.  BABB 


SIJIjil 
Angeles,  Calif. 


IF  YOU  WANT  TO 

BUY 

RUN  through  these  Buyers'  Direc- 
tory advertisements  on  pages 
106  and  107,  also  the  classified  ad- 
vertisements on  pages  107,  108  and 
109.  If  what  you  are  looking  for  is 
not  available  in  the  advertisements 
on  these  or  other  pages  of  this  mag- 
azine, write  the  Information  Clerk. 
He  will  gladly  help  you  find  what 
you  want. 

IF  YOU  WANT  TO 
SELL 

THESE  are  the  pages  that  will 
sell  for  you — quickly  and  at  very 
low  cost.  For  instance;  see  Mr. 
Hurtgen's  letter  in  the  lower  right 
hand  corner  of  page  109.  It  tells  a 
big  story  in  only  a  few  words. 


NOTICE 

TO 

COMET  ENGINE 

OWNERS 

We  have  purchased  the  entire  tool  and 
parts  equipment  of  the  Comet  Engine 
Company  and  are  prepared  to  give 
complete  factory  service  to  the  Comet 
Engines  now  in  use. 

We  are  also  authorized  agents  of 
WRIGHT  and  AMERICAN  CIRRUS 
engines.  Complete  service,  parts  and 
attention  for  these  three  engines  are 
available  at  all  times. 

MAJOR   LESLIE   G.  MULZER 

Nepco  Tri-Clty  Airport 
Wisconsin  Rapids  Wisconsin 


SCINTILLA  MAGNETOS 


INAL  PRICES 


TYPES  AT  HALF  T 
so  other  airplane  magnetos,  such  as  Berlins, 
is,  Splitdorf — at  astonishingly  low  prices.  Latest 
Robert  Bosch  Boosters,  brand  new,  at  only  $6.00 
of  magnetos.  Shielded  and 
ines,  $22.50  each. 


Unshielded  Harnesses  for 


U.  S.  MAGNETO  CO. 

806  W.  Washington  Blvd.,  Chicago.  Illinois 


AERONAUTICA 

The  monthly  International  Illustrated  Review 
Official  publication  of  the  pilots  ot  Italy 
Thf  richest  and  largest  aeronautical  publication.  Every 


N.   6.    Milano.  Italie 


FLYING  SCHOOLS 


$9.00  per  inch.         Payable  in  advance. 


MARION    McKEEN    AERONAUTICS,  Ltd. 

School  of  Aeronautics 
WACO  DEALER 

Modem  up-to-the-minute  method  of  teaching.  Grade 
system,  stipulated  courses.  Nothing  omitted.  Nothing 
repeated  unneivssarih .  NEW  WAi'll  PLANKS  rsKH 
EXri.T'SIVELY.  TEACHING  TO  A  STANDARD 
NOT  TO  A  PRICE.    Write  for  particulars. 


LEARN  TO  FLY — $95 

Private   Course    $195 

Limited  Commercial    $595 

Transport    Course    including  Aeronca 

2-place   $2200 

Instructor  Rob.  Jefferson.  No.  92 
Great  Lakes  and  Aeroncas  for  Training 
F.  &  S.  AIRCRAFT  CORPORATION 
200  E.   Roosevelt  Blvd.,   Philadelphia.  Penna. 


EAGLE  AIRWAYS 

Hinckley,  Illinois 
60  Miles  West  of  Chicago 


CLASSIFIED  ADVERTISEMENTS 

Rates:  10c  per  word;  $2.50  minimum;  payable  in  advance.    Forms  close  24th  of  month  preceding. 


USED  PLANES  AND  MOTORS 


CLOSING  OUT  PLANES  and  equipment  of  Metal 
Aircraft  Corporation  to  clear  for  flying  service 
operation.  Three  Wasp  and  one  Hornet  powered 
Flamingos.  Ship  all  metal,  eight  place,  fully 
equipped.  Price  $3950  each,  flyaway  Cincinnati, 
subject  to  prior  sale.  Planes  can  be  inspected  and 
flight  tested  at  Lunken  Airport.  Vermilya  Flying 
Service,  Lunken  Airport,  Cincinnati,  Ohio. 


FOR  SALE:  Monocoupe  90,  NC  license,  never 
cracked,  always  hangared;  standard  instruments, 
compass,  steel  prop,  brakes,  air  wheels,  $1700  cash. 
AERO  DIGEST,  Box  1224. 


300  H.P.  5-place  barnstormers  dream,  short  field 
or  altitude  plane.  Just  overhauled,  uses  auto- 
mobile gasoline  satisfactorily.  Trade  for  small 
plane.  I.  C.  West,   1419  Euterpe,  New  Orleans. 


FOR  SALE:  Stinson  Junior  with  Wasp  Junior 
engine.  Good  condition.  Engine  120  hours  since 
overhaul.  Extras  include  ring  cowl,  air  wheels, 
landing  lights,  leather  upholstery,  etc.  Bellanca 
Aircraft  Corp.,  New  Castle,  Delaware. 


GREAT  LAKES:  175  hours,   motor  and  ship  in 

perfect    condition.  Covering    like   new,  compass, 

airwheels,  $1,750.  Joplin  Airways,  Inc.,  Joplin, 
Mo. 


ONE  Pitcairn-Orowing  biplane,  Curtis  K-6  engine, 
to  be  sold  for  storage  bill.  Price,  $375.  The 
Bethany  Land  Company,  Naugatuck,  Connecticut. 


FOR  SALE:  Canuck  in  good  flying  condition. 
OXS  turns  1400  on  ground,  $100.  Also  set  new 
wings  for  light  monoplane,  $25.  L.  M.  Shultis, 
Kelly's  Corners,  New  York. 


RYAN  Bl  in  perfect  shape  with  navigation  and 
landing  lights.  C.  Schneider,  5032  Hurlbut  Ave., 
Detroit,  Michigan. 


OX5  EAGLEROCK,  unlicensed,  flyaway  condition, 
just  overhauled,  quick  sale,  cash  $350.  Walter 
Nelson,  1683  Dewey  Avenue,  Rochester,  N.  Y. 


FOR  SALE:  Identified  Monocoupe,  good  flying 
condition,  $450.  Licensed  OX  Waco  10,  excellent 
condition,  priced  reasonable.  C.  M.  Hale,  N.  South 
Street,  Wilmington,  Ohio. 


FOR  SALE  OR  TRADE  tor  small  ship  flying— 
— two  place  OX5  monoplane,  good  condition,  not 
licensed;  business  inouiries  answered.  H.  H. 
Brindley,   Peabody,  Kansas. 


FOR  SALE  OR  TRADE:  Experimental  two  place 
cabin  monoplane,  scale  model  Bellanca.  Warner 
motor.  Standard  steel  propeller.  Townend  Ring, 
Bendix  Wheels  &  Brakes.  Cruise  one  hundred,  top 
one  hundred  twenty-five.  With  or  without  motor. 
Clifford  Condit,  Pal-Waukee  Airport,  Mount  Pros- 
pect, Illinois. 


WANTED:  Used  Curtiss- Wright  Junior,  new  type 
landing  gear,  for  cash.  For  sale:  stock  of  OXS 
and  OXX6  Darts.  Fred  Roberts,  Jr.,  Bismarck, 
N.  Dak. 


UNLICENSED  LeBlond  Aeromarine-Klemm  low- 
wing  monoplane  with  airwheels.  Reason  for  sell- 
ing: New  Jersey  State  law.  Excellent  buy  for 
those  in  states  not  requiring  licenses  on  ships. 
Will  not  sell  without  inspection  by  purchaser. 
Price  $6(5.    Laurence  Raynolds,  Allenhurst,  New 


(Classified  Ads  continued  on  next  page) 
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USED  PLANES  AND  MOTORS 


FOR  SALE:  6- place  Stinson,  Wright  J5  motor 
used  only  about  200  hours.  Relicensed  in  July. 
Best  cash  offer  takes  it.  C.  E.  Preston,  Oneonta, 
N.  Y. 


ARROW  SPORT;  Longwing  Eaglerock,  uncov- 
ered; Spartan  C3  crack  up;  JN4D,  uncovered. 
Parts  or  all  of  Eaglerock.  Spartan  or  JN4D  cheap. 
Consider  trades.  Want  NB-3  and  motors.  Diamond 
Airport,  519  West  Summit,  San  Antonio,  Texas. 


FOR  SALE:  AERONCA  2-place,  4  months  old, 
$1295.  Great  Lakes,  engine,  70  hours,  $1875.  Free 
instruction.  Joseph  Simcock,  200  E.  Roosevelt 
Blvd.,    Philade'phia,  Penna. 


$1350  cash,  no  trade-in,  takes  licensed  Driggs 
Skylark,  Rover  motor,  good  as  new,  equipped  with 
navigation  lights,  brakes  and  speed  indicator. 
Eight  months  oldA  less  than  200  hours.  Privately 
owned.     Ken  Morey,  Adrian,  Michigan. 


STINSON  JUNIOR  BARGAIN:  165  Wright,  li- 
censed, never  cracked,  motor  like  new.  Looks  and 
performs  mighty  good,  $2200.  Quick  sale.  H.  T. 
Dawkins,  c/'o  Bry's,  Memphis,  Tennessee. 


SACRIFICE:  OX5  Swallow  Trainer,  licensed.  Ex- 
cellent condition.  Ship  new;  70  hours  on  ship  and 
motor.  Motor  factory  overhauled.  Hangared  at 
Westfield  Airport,  Westfield,  New  Jersey. 


$300   buys  our  last   De  Haviland  Gipsy  engine, 

complete   with   propeller  and   spinner.    Used  only 

12  hours;  original  log  book.  Cairns  Aircraft, 
Naugatuck,  Conn. 


FOR  SALE:  J5  motor.  Total  time  270  hours; 
none  since  top  overhaul.  J5  Hamilton  steel  prop, 
new.  1  cylinder  assembly.  Make  offer.  Paul 
Bradford,    (Phone   Vienna   56),   Vienna,  Virginia. 


OX5  CURTISS  ROBIN,  just  completely  recovered; 
one  hour  test  time  since  overhaul.  NC  licensed 
for  year  October  ninth,  $750  cash  McConnell 
Field.  Consider  trade  on  light  open  licensed  job. 
J.  T.  Smith,  1227  Broad  St.,  Nashville,  Tennessee. 


SACRIFICE  SALE:  Fairchild  FC  2W2.  Wasp 
motor  completely  overhauled.  Fully  equipped, 
including  night  flying.  Cash  $2900.  George 
Young,  1600  Center  Ave.,  Bay  City,  Michigan. 


CHALLENGER-ROBIN:  Wings  and  tail  surfaces 
recovered.  Newly  upholstered.  Motor  time  180 
hours.  Licensed  until  June,  1932.  Price  eighteen 
hundred  cash.  Also  Challenger  motor  parts  and 
magnetos  cheap.  Henry  M.  Jackson,  Jr.,  23 
Cliff  Ave.,  Winthrop,  Mass. 


AERONCA  MOTORS:  Practically  new  E-107A 
and  E-113  engines  complete  with  magneto  and 
carburetor  at  extraordinary  bargain  prices  ranging 
from  $220  to  $460.  Aeronca  engines  are  by  far 
the  most  reliable  in  their  class  and  will  give  twice 
the  service  of  other  makes.  Regular  price  $600 
and  $750.  Aeronautical  Corporation  of  America, 
Lunken   Airport,   Cincinnati,  Ohio. 


LINCOLN  SUPER  SPORT  plane  powered  with 
Salmson  40  h.p.  motor,  $500  or  best  offer.  Photo 
10c.  Swenson  Bros.,  Bergenfield,  N.  J. 


BARGAIN:  125  h.p.  Siemens  powered  late  Waco 
ten,  28  hours  on  new  motor;  air  wheels,  steel  prop, 
dual  controls,  exhaust  ring  and  short  stacks,  spare 
Siemens  motor.  Many  other  extras.  $1,000  takes 
all.  Arthur  Egbert,  Green  Lake,  Wisconsin. 


WACO  OX5,  licensed  and  in  good  condition;  new 
last  May.  Bosch  Booster  and  Scintilla  magneto. 
Priced  to  sell.  Emilio  Balboni,  429  High  Street, 
Clinton  Mass.,  Clinton  Airport. 


AIRPLANE:  Eaglerock  OX-5,  A-l  condition. 
Motor  completely  overhauled,  turning  1500.  New 
wheels,  tires  and  Hamilton  propeller.  $750  for 
quick  sale.  R.  Crete,  1602  Pennsylvania,  Marys- 
ville,  Michigan. 


FOR  SALE:  Salmson  AD-9,  40  h.p.;  new,  6  hours. 
Complete  with  tools,  oil  tank,  tachometer,  alti- 
meter, oil  pressure  and  oil  temperature  gauges. 
Bargain,  $450.  S.  J.  Reich.  106-12  Pine  Grove  St., 
Jamaica,  New  York. 


FOR  SALE  OR  TRADE:  150  Hisso  Eaglerock,  109 
hours;  brakes  and  fully  eouipped.  Ship  like  new. 
Write   to   Hugo   Uppgard,   Foss  Street,  Gardner, 


OXX6  WACO  10:  Fuselage  recovered  and  finished 
new  Waco  red,  $87S  takes  it.  Charles  A.  Zweng, 
Attorney,  Bloomington,  Illinois. 


SPECIAL  LOCKHEED  VEGA:  High  Speed  112 
m.p.h.  Late  Wasp  "C".  Gasoline  capacity,  550  gals. 
All  instruments  necessary  for  Trans-atlantic  flight. 
Wheel  pants,  cowling.  Very  few  hours.  Ten  hours 
since  complete  check  by  P&W  factory.  Ready  to 
go.  Wire  or  write  Charles  H.  Babb,  9401  S.  West- 
ern Avenue,  Los  Angeles,  California  for  price. 


CURTISS  FLYING  BOAT:  NC-73Y,  OXX6  mo- 
tor, three  place.  Ship  and  motor  in  excellent  con- 
dition. In  New  Haven  hangar,  $1200.  flyaway. 
Lieutenant  J.  M.  Zeller  454  Montauk  Ave.,  New 
London,  Conn. 


FOR  SALE:  J-5  six-place  Stinson.  Complete  in- 
struments, licensed,  good  condition.  Price  $1750. 
Will  trade  for  lighter  ship.  AERO  DIGEST,  Box 
1232. 


BEST  BUY  ON  COAST:  2  place,  dual  control 
American  Eaglet.  Special  Jacuzzi  propeller.  2 
Scintilla  magnetos,  puncture-proof  tubes  in  tires. 
Plane  and  motor  perfect  shape;  never  been  cracked 
up;  always  kept  in  hangar.  Very  economical  to 
operate.  $995  cash.  George  Higgins,  615  Third 
St.,  Modesto,  California. 


YOUR  OPPORTUNITY  to  purchase  a  Stinson 
Junior  powered  by  Lycoming  at  a  price  that  is 
right.  Painted  Rolls  Royce  blue  and  cream.  New 
latest  series  engine,  serviced  only  by  factory 
mechanics  and  always  kept  in  hangar,  $3500. 
Lycoming  Manufacturing  Company,  Williamsport, 


FOR  SALE:  SWALLOW  OX5.  Just  recently  re- 
conditioned and  re-licensed.  Motor  3  hours  since 
overhaul.  Owner  leaving  for  South  America; 
must  sell  at  once  at  sacrifice,  $550.  A.  L.  Spensely, 
944  East  43rd  St.,  Brooklyn,  N.  Y. 


TRI-MOTORED  BACH,  $3375.  7-place  monoplane, 
139  hours.  Wasp  motor,  $2150.  Both  ships  just 
overhauled,  licensed  and  in  excellent  condition. 
Engines:  Wasp,  151  hours,  $1850.  JS,  $495.  Motors 
have  Hamilton  steel  propellers,  inertia  starters; 
just  overhauled.  357  Stafford  St.,  Portland,  Oregon. 


ONE  TOWLE  Trident  all  metal,  eight-place 
amphibian.  Two  Packard  Diesels.  100  hours.  Priced 
for  quick  sale.  Towle  Aircraft  Co.,  261  St.  Aubin, 
Detroit,  Michigan. 


TRAVEL  AIR,  OXS:  licensed;  winner  at  Omaha 

Air  Races.  Can  be  seen  at  Moline,  Illinois.  Priced 

to  sell.  Harold  Neumann,  521-27th  Ave.,  Moline, 
111. 


1920  AMERICAN  EAGLE  OXS  biplane,  licensed, 
$700.  Buhl  biplane,  brakes,  etc..  less  J-5  motor, 
$250.  New  Dayton  Bear  4-in-line  aircooled  110  h.p., 
$150.  LeBlond  "60,"  25  hours.  $200.  Hisso  150 
h.p.,  $95.  Standard  Steel  propeller  hubs,  $25. 
Brown,  138  Ringold,  Dayton.  Ohio. 


STINSON,  JR.:  Just  relicensed,  170  hours.  Ship 
recovered  last  winter.  Warner  motor  had  factory 
overhaul  at  10C  hours;  no  time  since  top  over- 
haul. Steel  prop,  navigation  lights,  tail  wheel, 
brakes,  compass,  etc.  Asking  $1800,  no  reasonable 
offer  refused.  Reason  for  selling:  have  just 
bought  a  larger  ship.  Wm.  Penn  Airport,  Roose- 
velt   Blvd.    &    Red    Lion    Road,  Philadelphia, 


MOHAWK  PINTO:  Low  wing,  like  new,  un- 
licensed. Without  motor,  $300.  With  Velie  M-5, 
used  5  hours,  $700.  Frank  Funke,  1488  E.  14th 
St.,    Brooklyn,   New  York. 


SEAPLANE  MODEL  A3  Eaglerock  Hisso  A. 
Ship  recovered  September.  Edo  floats,  all  in 
excellent  condition.  Sell  as  land  plane  if  desired. 
AERO  DIGEST,  Box  1235. 


COMMAND-AIRE:  Axelson  150,  Steel  propeller, 
Bendix  brakes,  glass  panel  windshields,  outrigger 
landing  gear  with  Gruss  Air  Struts,  special 
paint  job.  Cost  $5,500;  no  reasonable  offer  refused; 
cash.   Bob  Duckworth,  735  Cecil,  Louisville,  Ky. 


TWO-PLACE  PARASOL  monoplane.  Takes 
Model  A  Ford  motor  or  similar  horsepower.  Will 
fly  one  with  present  motor.  $125  complete.  Write 
for  details.  Harold  Cox,  217  W.  Bluff  Street, 
Marseilles,  111. 


FOR  SALE:  Model  "A"  Ford  motor.  Pietenpol 
conversion,  Bosch  high  tension  magneto.  Bargain 
to  quick  buyer,  $95.  R.  F.  Brennen,  Jr.,  228  Seeley 
St.,  Brooklyn,  New  York. 


USED  SPORT  &  LIGHT  PLANES 


FOR  SALE:  Heath  1931  model  Super  Parasol. 
Welded  construction,  complete  except  covering  and 
rigging.  Built  by  expert  mechanic,  carefully 
built  throughout.  Will  require  about  $30  in  ma- 
terial to  finish,  less  motor.  Offer  nearest  $200 
accepted.    Write  AERO  DIGEST,  Box  1225. 


FORD  "A"  SPORT,  tandem  2-place.  300  hours 
without  crash  or  engine  failure.  41  H.P.  Perform- 
ance 80-70-31.  Drawings  $2.10.  Literature  and 
photographs,  25c.  Lightplane  A-D-3  Engineering, 
Whitewater,  Wisconsin. 


AERONCA  CADET:  Special  short-wing  stunting 
plane  flown  by  Freddie  Lund  at  National  Air 
Races.  Extremely  graceful  lines,  finished  in  Ver- 
million and  maroon  color  combination.  Powered 
with  Aeronca  E-113A — 40  H.P.  motor.  Top  sp^ed 
90,  cruising  75,  landing  30.  Safety  factor  8.5.  Ex- 
ceptionally maneuverable  and  extremely  responsive 
to  controls  and  strong  enough  to  withstand  1-ng 
power  dives  or  vertical  rolls  with  perfect  safety. 
Wheel  pants  and  navigation  lights  included.  Total 
time  eleven  hours.  Original  price  $2145;  for  sale 
at  $1250.  Aeronautical  Corporation  of  America, 
Lunken  Airport,  Cincinnati. 


USED  SPORT  AND  LIGHT  PLANES 


AERONCA  C-2:  Factory  demonstrator,  wide 
landing  gear,  Goodyear  airwheels,  complete  instru- 
ment board.  Aeronca  E-107A  motor.  Ship  and 
motor  used  only  fifteen  hours,  just  like  new. 
Original  price,  $1555.  Fly  it  away  for  $750. 
Aeronautical  Corporation  of  America,  Lunken  Air- 
port. Cincinnati.  Ohio. 


FACTORY  BUILT  Super  Parasol,  latest  improve- 
ments on  motor.  Less  covering,  $240.  Cheaper 
than  building  your  own.  Will  sell  separately. 
Dalmer  Kamm,  524-  12th,  Oshkosh,  Wisconsin. 


LATEST  MODEL  OXS  American  Eagle,  licensed, 
perfect.  Always  hangared.  Students  here  is  your 
chance.  Free  instructions  to  buyer.  Bargain  for 
cash.  James  Taylor,  Box  G4,  Dickens,  Iowa. 


AMERICAN  EAGLET:  116  hours,  perfect  shape, 
motor  never  overhauled,  needs  no  work,  licensed, 
dual  control.  Cost  $1600  with  extras.  Must  sell  at 
once.  $800  cash.  Also  Pioneer  turn  indicator,  $35. 
Russell  lobe  chute,  never  been  jumped,  perfect 
shape,  $125.  L.  W.  Ford.  West  Plains,  Missouri. 


AERONCA  C2,  licensed.  100  hours.  Refinished  in 
blue  and  cream.  Perfect  condition.  Consider  best 
cash  offer  over  $650.  Bruce  Burke,  218  Sherman 
St.,  Kent,  Ohio. 


PARACHUTES 


PARACHUTES:  Approved  type.  Seat,  back,  lap 
and  chest,  bought,  sold,  exchanged,  repaired.  Tell 
ad  first  letter.  Professional  parachute  jumpers  and 
balloonist  furnished  for  all  occasions.  Thompson 
Bros.  Balloon  &  Parachute  Co.,  Aurora,  Illinois. 
Established  1903. 


FOR  SALE:  One  Irving  chute,  complete,  silk, 
never  jumped;  in  A-l  condition.  First  $150  takes 
it.  $25  deposit  with  order.  John  H.  Beahm, 
Lynchburg  Virginia. 


POSITIONS  WANTED 


LICENSED  A  &  E  man,  10  years  experience  on 
aircraft,  recently  back  from  South  American  ex- 
pedition, desires  position  with  reliable  company, 
preferably  assistant  to  manager  or  sales.  Can  go 
anywhere.    M.  Distel,  Babylon,  New  York. 


RADIO  OPERATOR  and  Navigator.  Successful 
record,  military  and  commercial.  (Formerly  su- 
pervisor of  radio  international  airline.  Fluent 
Spanish.  Desire  opportunity  with  individual  or 
foreign  airline.  Barrows,  26  Spring  Dell,  Ruther- 
ford, New  Jersey. 


YOUNG  MAN,  19,  trained  in  airplane  and  engine 
mechanics,  also  welding,  wishes  starting  position 
in  industry.  Vincent  Alekna,  627  W.  18th  St, 
Chicago,  Illinois. 


TRANSPORT  PILOT:  Graduate  Royal  Flying 
Academy.  Cross  country  barnstorming  experi- 
ence. Monocoach,  Robin,  Monocoupe,  b'planc 
time.  Clean  record.  Have  own  ship.  Will  go 
anywhere;  age  22.  Clary  Vauk,  Route  No.  3, 
Madison,  Wisconsin. 


YOUNG  MAN:  single,  wants  position  connected 
with  aviation.  Office  experience;  handy  at  almost 
anything.     Write  AERO  DIGEST,  Box  1228. 


TRANSPORT  PILOT:  Experienced  on  open  and 
closed  ships  including  Fords;  night  flying:  student 
instruction.  Salary  secondary.  Go  anywhere.  T.  T. 
Kincheloe,  201  W.  11th  St,  New  York  City,  N.  Y. 


TRANSPORT  PILOT:  300  hours;  experienced  as 
co-pilot  on  line,  barnstorming  and  instruction.  In- 
structed in  South  America.  Consider  any  propo- 
sition. Excellent  references.  AERO  DIGEST,  Box 
1231. 
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WANTED— PLANES,  SITES,  EQUIPMENT,  ETC. 

WANTED:  J5  Waco,  either  straight  or  taper  wing 
job,  preferably  less  motor.  Wil,  pay  cash,  must 
be  bargain.  Write  or  wire.  Glen  W.  Fellows, 
1406  Union  &  Peoples  National  Bank  Bldg.,  Jack- 
son, Michigan. 

WANTED:  Used  two  or  three  place  plane.  Either 
OX  or  radial.  Must  be  licensed  and  cheap  for 
cash.    C.  W.  Howell,  New  Milford,  Penna. 


WANTED:  Used  Aeroncas,  all  models.  Write 
full  details.  J.  A.  Hannigan,  101  W.  Roosevelt 
Blvd.,  Philadelphia,  Penna. 

WANTED:  A  three-place  open  plane,  Kinner  or 
Warner  engine.  State  condition  and  lowest  cash 
price  in  first  letter.  Write  F.  H.,  12139  Kilbome 
St.,  Detroit,  Michigan. 

WANTED:  J5  or  radial  job,  flying  condition, 
cracked,  needing  repairs.  Will  trade  OXS  Travel 
Air  and  cash.  Roger  Mensing,  1218  Jones  St.,  Ft. 
Wayne,  Indiana. 

WANTED:  Responsible  party  wishes  to  lease  and 
personally  operate  airport  or  flying  field.  Give 
full  details  and  lease  price.  AERO  DIGEST,  Box 


$2,000  CASH  for  the  best  airplane  I  can  buy; 
open  or  closed  job,  for  private  owner.  Give  full 
details  in  first  letter.  AERO  DIGEST.  Box  1234. 

WANTED:  LAKES  TRAINER  and  Waco  F  with 
Warner.  Prefer  metal  prop  and  Heywood.  Lakes 
must  have  American  Cirrus;  prefer  inverted  en- 
gine. Both  planes  must  be  in  Al  shape  and  cheap 
for  cash.  Paul  T.  Miller,  1316  Kanawha  St., 
Charleston,  West  Virginia. 

WANT  LIGHT  MONOPLANE:  Preferably  low 
wing  monoplane.  $750  cash  maximum.  Fast  cruis- 
ing essential;  fast  landing  unobjectionable.  Will 
consider  good  unfinished  experimental.  Lt.  Price, 
Kelly  Field,  Texas. 


MISCELLANEOUS 


WINTER  STORAGE  at  low  rates  with  special 
arrangements  to  enable  you  to  do  work  on  your 
own  airplane.  Opportunity  for  low  cost  repairs. 
Telephone  'Keyport  127'.  Wm.  L.  Dill,  Receiver 
Klemm    Corporation,  Keyport, 


New  Jerse: 


Have  frame  store  building,  located  in  Indiana. 
Suitable  for  any  kind  of  business.  Steam  heat. 
Free  and  c.ear.  Will  trade  for  licensed  airplane. 
W.  Stewart,  159  W.  Bridge  St.,  Oswego,  N.  Y. 

STOCK  of  Wright  J-4B,  J-5,  Velie  and  OX-5 
motor  parts,  and  other  stockroom  supplies;  also 
four  Wright  J-4B  motors.  Company  discon- 
tinued operations.  Bargain  opportunity.  Write 
Stratton  Coyner,  1201  Reynolds  Building,  Winston- 
Salem,  North  Carolina. 

SEND  NAME  and  address  for  free  bundle  of 
Balsa  and  price  list.  Aero  Shop,  3050  Hurlbut 
Avenue,  Detroit,  Michigan. 

FAIRCHILD  MONOPLANE  and  Lockheed  Sirius 
drawing  and  our  new  catalog;  all  for  only  100. 
Brooklyn  Model  Aircraft  Co.,  1326  Flatbush  Ave., 
Dept.  11,  Brooklyn.  N.  Y. 

AGENTS:  Mechanics  Soap,  cleans  greasy  hands 
immediately.  Dozen  cans  $1.50.  Mechanics  Soap 
Co.,  1610  Knapp,  St.  Louis. 

MAGNETOS,  ALTIMETERS,  TACHOMETERS— 
For  expert  repair  and  testing  of  any  instruments 
or  electrical  apparatus,  send  them  to  Streed  Elec 
Co.,  1312  Harmon  Place,  Minneapolis,  Minnesota' 

WILL  TRADE  quarter  unimproved  land  worth 
$1S00  for  light  pane;  give  full  particulars  in  first 
letter.    J.  C.  Fenno.   Edgeley,  North  Dakota. 

WHO  HAS  a  2  or  3  place  ship  to  trade  for  1929 
Oldsmobile  DeLuxe  Coach,  in  excellent  condition? 
Address  Box  12,  Cedar  Rapids,  Iowa. 


WOO  BUSINESS-LIKE  Airplane  buUders  and  buy- 
ers names.  Conscientiously  compiled  from  our 
latest  business  correspondence.  Never  before 
solicited.  First  time  offered.  $5  postpaid.  Aero- 
builders  Advertising  Service,  1305-15  So.  12th, 
Line  o  n,  Nebraska. 

LATEST  MODEL  STINSON  Junior  as  seaplane 
or  landplane,  with  transport  pilot,  open  to  winter 
proposition    '   - 


WARNER-POWERED  Fleet  seaplane,  Edo  floats, 
Standard  prop,  water  rudders;  DeLuxe  type,  N.C. 
license,  full  set  of  instruments,  like  new,  a  won- 
derful buy.  Privateer  Amphibion  30  hours,  perfect, 
latest  type  improvements,  new  ship  would  not  be 
better,  S3S0K.  Travel  Air  165  seaplane,  N.C,  like 
new,  $3:00.  Eclipse  hand  inertia  starters,  $50. 
K-S  Folmer  aero  camera,  complete  with  venturi, 
ruby  light,  stand,  film,  ~  for  mapping  and  oblique 
work,  $150.  Velie  55  h.p.  with  Hartzel  nrop,  30 
hrs.,  $200..  Hisso,  OX,  C-6,  K-6,  J-5  and  other  type 
motors  and  parts,  war-time  props  for  any  type 
of  motor,  pusher  and  tractor,  magnetos  for  all 
types;  everything  at  bargain  prices  and  will  be 
Frank  Mills,  Essington,  Pennsyl- 


The  foremost  European  light  engine.  Brand  new 
in  crate,  $750.  Menasco  Motors,  Inc.,  6718 
McKinley  Avenue,  Los  Angeles,  California. 


CURTISS  MOTORS:  We  have  cut  the  price  of 
our  OX5  and  OXX6  motors  from  $175  to  $95 
each.  We  have  only  a  few  left  and  are  going 
to  move  them  quickly.  These  motors  are  rebuilt 
like  new  and  we  have  used  hundreds  for  marine 
motors  for  boats.  Will  send  full  information  to 
interested  parties.  Grant  Marine  Motor  Co., 
827  Whittier  Blvd.,  Detroit,  Michigan. 


ONE  ANZANI  45  H.P.  six  cylinder  radial  motor 
with  prooeller  and  cap.  170  lbs.,  perfect  condition, 
$160.  $30  deposit  with  order.  John  H.  Beahm, 
Lynchburg,  Virginia. 


BARGAINS:  Brand  new  OX5,  $198.50;  Szekely, 
used  IS  hours,  $295;  Wright  J4,  complete,  $195. 
Paragon  Cirrus  props,  $19.75  each.  Steel  aircraft 
tubing,  5c  per  ft.  and  up.  Haskelite  Plywood,  25c 
per  sq.  ft.  and  up.  A.  N.  Safety  Belts,  99c  each. 
Switches,  oil  gauges,  etc.  97c  each.  Acetate  dope, 
98c  gal.  28  x  4"  Goodrich  tires,  $2.95  each.  28  x  4" 
Goodrich  tubes,  97c  each.  24  x  4"  wheel,  tire  and 
tube,  complete,  $9.95.  Airplane  fabric,  25c  per  yd- 
Pioneer  and  Pathfinder  compasses,  $18.75  each.  A. 
N.  aircraft  bolts,  2c  each  and  up.  Turnbuckles,  10c 
each  and  up.  Airplane  tires,  all  sizes,  V2  price. 
OX5  toothpick  props  (untipped),  $9.48  each.  Karl 
Ort,  York,  Penna. 


JUST  PLANE  PHOTOS:  Xmas  offer.  Hundred 
seals,  $1.  Fifty  zy2  x  4y4  photos,  $1.  Ten  8x4, 
$1.  Four  10  x  7,  $1.  New  catalog.  John  Stiles, 
Stoughton,  Mass. 


BARGAINS  in  motors,  propellers  and  hubs  for 
your  lightplane,  ice-boat  or  snow-sled.  Converted 
Harleys  and  Indians,  $35  to  $50.  Fords  and 
Chevrolets,  $50  to  $125.  Anzanis  $175  to  $225. 
Propellers,  $5  to  $14.  Hubs,  $5.  New  Flying 
Flivvers,  $650  up.  Blueprints,  $5.  Circulars,  10c. 
Storms  Aviation  Co..  Spartanburg,  South 


FOR  SALE:  Collection 
and  foreign,  120  in  all,  90  types,  9x7  and  smaller, 
$7.50.  Also  13  books,  every  phase  of  aeronautics, 
perfect  condition,  retail  $50,  price  $15.  Particulars 
cn  request.  Fred  C.  Buse,  683  E.  138th  St.,  Bronx, 
New  York,  N.  Y. 


MOTOR:    Wright    Whirlwind,    150    H.P.  Brand 
new,  never  taken  from  shipping  box.  No  reason- 
able   offer   refused.   Aeronautical    Corporation  of 
America,  Lunken  Airport,  Cincinnati,  Ohio. 
AERO  DIGEST 


TRAVEL  AIR,  WACO,  Parts  and  Covers.  Wings 
uncovered:  Travel  Air  lower,  $120;  Waco,  $120; 
Travel  Air  upper,  $14* ;  Waco,  $110.  Roger 
Mensing,  1218  Jones  St.,  Ft.  Wayne,  Indiana. 


0X5  AMFRICAN  EAGLE:  complete,  less  lower 
wings,  $250  or  what?  3  place  Swallow  landing  gear. 
Unused  Irvin  'chute.  Guaranteed  rebuilt  OXS, 
$50.  AERO  DIGEST,  Box  1229. 


motor,   $125;   also  high  lift 
uncovered,  with   40  gallon   gas  tank.  $S0.  AERO 
DIGEST,  Box  1230. 


INVENTOR'S  UNIVERSAL  EDUCATOR.  Con- 
movements;  50  perpetual 
on  procuring  and  selling 
patents  and  selecting  an  attorney,  etc.  Suggests 
new  ideas.  Price  $1.00  postpaid  in  U.  S.  A. 
Address  Dieterich  Co.,  602-C,  Ouray 
Washington,  D.  C. 


HELP  WANTED 


WANTED:  Pilots  to  organize  flying  groups  in 
every  state.  Apply  American  Flyers  Assn.,  Suite 
220  Durley  Bldg.,  Bloomington,  Illinois. 


south.     Write   AERO  DIGEST, 


ECONOMICAL  ADVERTISING 


October  12,  1931 


GREAT  LAKES  TRAINER:  A 
privately  owned  and  always  k 
Never  cracked.  Motor  recently 
inspected;  245  hours.  $1,200.  \ 
328  Pearl  St..  La  Crosse,  Wise 


Gentlemen: 

Wish  to  say  that  the  above  advertisement  which 
appeared  in  your  September  and  October  issues 
has  resulted  in  47  inquiries  from  all  over  the 
country,  and  on  October  9th  the  ship  was  sold 

The  above  results  are  conclusive  proof  that  ad- 
vertising in  AERO  DIGEST  really  pays  dividends 
in  spite  of  the  fact  of  nation-wide  depression.  The 
total  cost  of  my  two  ads  was  $5.80,  and  I  wish 
again  to  state  that  advertising  in  your  periodical 
pays,  as  it  reaches  all  those  who  are  interested 
in  flying. 

I  have  not  as  yet  received  my  October  issue  of 
AERO  DIGEST,  but  presume  it  will  be  here  any 
day.  I  want  to  thank  you  for  your  co-operation 
in  enabling  me  to  sell  my  plane. 

Yours  very  truly, 

(Signed)  WM.  F.  HURTGEN. 


TWO  classified  advertise- 
ments in  AERO  DIGEST 
sold  Mr.  Hurtgen's  Great 
Lakes  Trainer  for  less  than 
one-half  of  one  per  cent  of 
its  selling  price. 


If  you  have  a  plane,  engine, 
parts  —  anything  aeronautical, 
in  fact — that  you  want  to  sell 
quickly  and  at  little  cost,  try 
a  classified  advertisement  in 
the  next  issue  of  AERO 
DIGEST. 


The  rate  is  low — 10c  a  word, 
$2.50  minimum.  Forms  for 
December  classified  advertis- 
ing close  November  24th. 
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BERRYLOID  FINISHES 

WIN    PRAISE    FOR  KEYSTONE 

#  Keystone  Aircraft  Corporation,  through  its  president, 
Edgar  N.  Gott,  voices  the  opinion  of  the  aviation  industry 
in  the  letter  reproduced  above.  All  Keystone  airplanes  for 
both  the  army  and  navy  are  finished  100%  with  Berryloid. 
The  following  Berryloid  finishes  are  used:  pigmented  and 
semi  -  pigmented  dopes,  clear  nitrate  dope,  red  oxide 
primer,  aircraft  enamel  reducer,  anti-blush  reducer,  air- 
craft spar  varnish  and  other  specialties  meeting  army 
and  navy  specifications. 

Berry  Brothers  has  worked  with  the  aviation  industry  from 
the  early  days,  constantly  developing  new  finishes  and 
finishing  methods  to  meet  airplane  needs.  Let  our  aviation 
division  help  you  with  any  problems  in  thefmishing  of  aircraft. 


RERRY  BROTHERS 

U  Varnishes  Enamels  Lacquers  %J 
DETROIT,  MICHIGAN        WALKERVILLE,  ONTARIO 


MANUFACTURER  OF  PROGRESSIVE  AIRCRAFT  FINISHES 
MEMBER    AERONAUTICAL    CHAMBER    OF  COMMERCE 


7*i 


0 


Stand 


They  to 


stand  up! 


Mobiloil  Aero  Oils  are  sold  the 
yorld  over.  They  have  to  stand 
ip. 

Not  only  in  America,  but  over 
Europe,  Asia,  Africa  and  Australia 
VIobiloil  Aero  Oils  encounter  the 
greatest  extremes  of  heat  and  cold, 
ong  distance  operation,  high 
ipeed  and  severe  load  conditions 


in  continuous  daily  service. 

Across  the  Sahara,  across  the 
Andes,  across  the  Great  Lakes  — 
Mobiloil  Aero  Oils  must  stand  up. 
Stand  up  quality  must  be  built 
into  them  to  fight  the  extremes 
of  cold  and  every  degree  of  heat 
and  wear. 

Because  they  stand  up  these  oils 


give  you  the  "double -range"  pro- 
tection of  easy  starting  at  low  tem- 
peratures —  and  full,  rich  lubricat- 
ing quality  for  high  speed,  heavy 
load  flying. 

Mobiloil  Aero  Oils  are  on  sale 
at  major  airports  throughout  the 
world.  Try  them  and  find  out  what 
"stands  up"  means  in  your  engine. 


Mobiloil  oils  stand  up 

VACUUM  OIL  COMPANY,  Inc. 


FOR  ROCKER-ARM  LUBRICATION 


LGREASE 


ECLIPSE 

AVIATION  ENGINE  STARTERS  and  GENERATORS 

—bear  the 
of  approval 


selection  of  Eclipse  Products  for  daily 
[yse  on  nearly  all  transport  lines  in  America 
tribute  to  the  performance  demanded 
and  received  from  Eclipse  equipment. 


Eclipse  voltage -regulated  generator,  15 
volt,  25  ampere  capacity,  engine  drive 
type  with  control  box. 


I 


Eclipse,  Series  11,  Hand  Inertia  Starter, 
concentric  type  for  engines  up  to  2500 
cu.  in.  piston  displacement. 

ECLIPSE 
AVIATION 
CORPORATION 

East  Orange,  New  Jersey 

(Subsidiary  of  Bendix  Aviation  Corporation) 


Eclipse,  Series  7,  Combin 
and  Electric  Inertia  Starter  i 
noid  Switch.  Vertical  type  for^type 
or  radial  engine  up  to  2500  cu. in. pis- 
ton displacement. 


dynamotor  type  "A") 


Table  of  Contents  on  Page  25 
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AIRPORTS,  AIRLINES,  FLYING  SCHOOLS,  DEALERS: 
Lend  a  real  aeronautical  tone  to  your  offices  and  waiting 
rooms.  Use  these  airplane  chairs.  They  are  appropriate, 
comfortable  and  inexpensive.   They  are  built  to  last! 


AIRPLANE 
CHAIRS 

ONLY 


$ 


5.95 


EACH 


I JUST  bought  117  real  airplane  chairs. 
Cost  the  factory  $  1 5  each  in  500  lots. 
Made  by  Heywood-Walcefield,  famous  reed 
furniture  manufacturers.  Worth  $25  re- 
tail at  least.  Got  them  dirt  cheap!  Now 
you  can  buy  these  airplane  chairs  for  only 
$5.95  each. 

HERE'S   WHAT   THEY  ARE 

Light  —  Strong  —  Durable  —  Comfortable 
(very  comfortable)  —  Distinctive  —  Even 
Beautiful! 

Unless  I  miss  my  guess,  these  few  chairs  will 
not  last  long.  That  is  why  you  ought  to  send 
your  order  right  now. 

USE  THEM 

—  on  the  Porch  —  in  the  Office 

—  at  the  Bungalow 

—  in  your  Den  —  on  the  Yacht 


If  you  buy  aeronautical  materials,  supplies  or  ar- 
ticles like  airplane  piston  ash  trays,  airplane  piston 
book  ends,  ornamental  propellers,  etc.,  a  dime  sent 
me  with  the  coupon  filled  out  with  your  name  and 
address  will  secure  for  you  my  latest  catalog 
and  will  be  the  best  investment  you  ever  made. 


Remember,  there  are  only  I  1 7  left  and  they  are  ex- 
actly like  the  illustration  above.  You  can  have  your 
chair  finished  in  green,  old  ivory  or  orange  red,  or 
unfinished,  if  you  desire  to  paint  it  yourself.  These 
splendid,  distinctive  and  useful  chairs  are  being 
offered  at  approximately  one-quarter  of  their  real 
value.  Use  the  coupon  below  and  get  your  order  in 
while  all  colors  are  still  available.  (No  charge  for 
packing  or  crating.) 


KARL  ORT, 
628  W.  Poplar  St 
York,  Pa. 

Dear  Ort:  I  sure 
chairs.    Enclosed  fi 


IT  PIN  YOUR  ORDER  *Tl 

4  OR  DOLLAR  BILLS  . 

I  TO  THIS  COUPON.  W~* 

|^  I'LL  DO  THE  REST  J 


uld 


have  some  of  your  a 

nd  $   for  which  please 

to  me  right  away  chairs  as  checked. 

State  Colored  Desired 

First  Choice  Second  Choice   

Third   Choice   Catalog  □ 

Name   

Street   

City   State  


rplane 
xpress 
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Qood 

JUDGMENT 


More  Than 

500 

Lives  Saved 

West  Coast 


when  you  know  good  LIFE  is  at  stake 

— is  to  be  prepared  to  safe-guard  it.    And,  if  necessary,  to  save  it.    In  the  air,  good 
judgment  says,  "Be  prepared  with  parachutes". 
You  may  never  need  one  but  if  you  do — you  WANT  it! 

So  in  making  your  purchase  of  a  parachute,  you  will  realize  that  here  is  a  life-or-death 
proposition.  That  only  the  best  is  good  enough.  That  it  is  highly  technical  equip- 
ment in  which  the  one  thing  you  can  be  sure  of  is  a  record  of  success.  Here  you 
want  to  be  positive.    But  one  may  ask — 

By  what  will  you  judge?  ACTUAL  LIVES  SAVED,  will  be  your  best  measuring 
stick.  By  this  proven  standard,  one  name  stands  pre-eminent.  In  every  flying  coun- 
try on  the  earth,  in  the  lives  of  the  world's  greatest  air  men  and  women,  you  hear 
this  said  in  gratitude,  "An  Irvin  Air  Chute  saved  my  life". 

It's  good  judgment  to  take  an  IRVIN  with  you.    Exercise  this  good  judgment  now — 


IRVING  AIR  CHUTE  CO.,  Inc. 

372  Pearl  St.,  Buffalo,  N.  Y. 

Factory  and  Office:  1500  Flower  Street,  Glendale,  Calif.  Canadian  Factory:  Bridgeburg, 


IRVIN 


AIR  CHUT 

"The  Life -Preserver  of  the 


E  S 

Air" 
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^DIul  AUTOGIRO  (A- 

ruxt  an  cUAs^lcwie 


KELLETT   AUTOGIRO   BUILT  BY   KELLETT  AIRCRAFT   CORPORATION,  PHILADELPHIA 


TO  appreciate  the  fundamental  distinction  between  the 
airplane  and  the  Autogiro  it  is  necessary  first  to  under- 
stand  the  essential  theory  of  flight  ofany  heavier-than-aircraft. 

This  can  be  condensed  into  a  comparatively  simple  statement. 

Air  is  a  fluid,  but  of  such  thin  consistency  that,  when  still, 
it  cannot  support  even  the  lightest  feather. 

However,  move  air  rapidly  or  move  an  object  rapidly  through 
it,  and  air  becomes  "resistant"  and  affords  "support." 

Stripped  of  technical  details,  that  is  why  all  heavier-than-air 
craft  can  only  be  sustained  in  flight  by  rapid  movement  of 
their  lifting  surfaces  through  the  air.  Since  the  airplane's 
lifting  surface  (fixed  wings)  are  a  fixed  part  of  the  machine 
itself,  their  movement  through  the  air  is  solely  dependent 
upon  the  fast  forward  speed  of  the  entire  machine. 

On  the  other  hand,  the  speed  of  the  fast  moving  lifting 
surfaces  of  the  Autogiro  (its  rotor  blades)  is  independent  of 
the  speed  of  the  craft  itself.  Therefore  the  Autogiro  is 
capable  of  sustained  flight  with  very  little  forward  speed  of 
the  machine  as  a  whole. 

To  this  one  all-important  difference  is  traceable  all  the 
Autogiro's  distinctive  characteristics,  including  its  immunity 


of  control  and 


to  spins  and  other  critical  situations,  its  i 
maneuverability. 

In  addition,  the  Autogiro  rotor  has  no  connection  with  the 
engine  while  the  Autogiro  is  in  flight.  The  rotational  speed 
of  its  blades  is  practically  constant  whether  the  Autogiro  is 
traveling  fast  or  slow,  hovering,  or  descending  with  little 
or  no  forward  speed.  It  is  not  affected  even  by  motor  failure. 

Such  an  aircraft  largely  eliminates  the  restrictions  and  haz- 
ards of  learning  to  fly  and  opens  the  way  to  a  wider  use 
and  enjoyment  of  flying  by  everyone. 

The  AutogiroCompany  of  America  is  an  engineering  and  licensing  organisa- 
tion. It  owns  and  controls,  exclusively,  all  Autogiro  patent  rights  in  the 
United  States.  Manufacturing  companies  of  high  standing  will  be  licensed 
to  build  Autogiros  with  the  full  cooperation  of  our  engineering  staff 

Present  licensees  are  :  Buhl  Aircraft  Company,  Detroit, 
Mich.  .  .  .  Kellett  Aircraft  Corp.,  Philadelphia,  Pa.  .  .  . 
Pitcairn  Aircraft,  Inc.,  Willow  Grove,  Pa. 


AUT 


RO 
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EXPERT 
FLIGHT 
TRAINING 

in  brand  new 
"Juniors  " 

AT  $10 

AN  HOUR 


TPHE  Rearwin  Flying 
School  offers  expert 
flight  training  in  brand 
new  "Juniors"  at  the  low 
rate  of  only  $10  an  hour 
dual.  Experienced  trans- 
port pilots  who  are  ex- 
perienced also  in  student 
instruction  take  a  per- 
sonal interest  in  your 
progress.  Their  individual 
attention  is  part  of  the 
course. 

The  Rearwin  "Junior," 
because  of  its  slow  land- 
ing speed,  inherent  sta- 
bility, cockpit  arrange- 
ment for  normal-tone 
conversation  during 
flight,  is  an  ideal  training 
plane.  We  have  been  solo- 
ing students  in  this  plane 
after  as  little  as  3  Y2  to 
4  hours  of  dual  training. 

An  advantage  of  the 
Rearwin  Flying  School 
which  not  many  schools 
can  offer  is  the  affiliation 
with  the  Rearwin  manu- 
facturing activities.  In 
the  Rearwin  plant  the 
student  is  able  to  watch 
aircraft  construction 
from  the  blue  print  stagd 
through  the  final  test 
hop.  Write  for  further 
details  today. 


The  Rearwin 


THOROUGHBRED 


JUNIOR      J)      OF  THE  LIGHT  PLANE  CL. 


WATCH  WHERE  REARWIN 
"JUNIOR"   GOES   IN  1932 


THE  Rearwin  "Junior"  made  its  bow  to  the  aircraft  market  early  in  1931, 
in  the  face  of  stiff  competition.  Its  popularity  among  flying  schools  and 
private  fliers  has  grown  rapidly  in  a  comparatively  short  time.  1$  Backed 
by  the  personnel  and  organization  which  produced  the  performing  "Ken-Royce" 
and  supported  by  the  policy  that  the  basis  of  sound  competition  is  quality  and  not 
price — the  "Junior"  was  destined  at  the  very  start  to  occupy  a  prominent  place 
in  the  light  plane  field.  •!  The  Rearwin  "Junior"  has  an  adjustable  stabilizer 
which  can  be  operated  from  either  seat,  dual  controls,  sufficient  gas  capacity  for 
cross  country  flying  without  frequent  landings  for  refueling,  wide  landing  gear 
with  air  wheels  and  shock  absorbers,  center  section  which  lends  itself  to  a  winter 
enclosure,  front  and  rear  individual  windshields,  large  roomy  seats  and  plenty 
of  leg  room  for  large  individuals  in  the  six  foot  class.  The  beautiful  new  1932 
Rearwin  "Junior"  models  are  ready  for  delivery  with  the  Szekely  SR-3-0  45  h.p. 
or  the  Aeromarine  AR-3  SO  h.p.  engine.  In  the  very  near  future  a  detachable 
winter  enclosure  will  be  available  as  optional  equipment.  <J  We  are  proud  of 
the  progress  which  our  conscientious  efforts  have  given  to  the  Rearwin  "Junior" 
during  1931.  Watch  where  it  goes  in  1932 — you  will  not  be  satisfied  with 
owning  anything  less  than  a  "Junior"  if  you  are  thinking  of  buying  a  training 
or  sport  plane. 

REARWIN  AIRPLANES,  Incorporated 


FAIRFAX  AIRPORT 


KANSAS  CITY 


KANSAS 


$1795.00  with  45  H.P.  Engine 
A.T.C.  No.  434 


DEALERS"  If  you  have  faitl1  in  the  aviation  market  ior  1932 

=  like  to  explain  the  Rearwin  Protected  Franchise  to 
written  or  wired  inquiry  will  receive  prompt  and  detailed  acknowledgment. 


DECEMBER, 


1931 
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BUSINESS -VALUE  *  *  »  » 

IS  THE  MEASURE  OF  YOUR  IMPORTANCE  IN  AVIATION 

TF  you're  going  to  the  top  in  Aviation,  you  must  be  able  to  deal  with  flying  as  a 
J-  BUSINESS  . .  .as  a  major  factor  in  the  transportation  industry.  If  you're  going  to  the 
top  in  any  other  branch  of  today's  affairs,  sooner  or  later  you'll  have  to  reckon  with  the 
airplane  as  an  element  of  your  world.  Aviation  touches  all  businesses  . . .  forms,  month 
by  month,  a  more  vital  contact  with  every  industry.  For  transportation  is  the  life-  ' 
blood  of  commerce  and  the  air  is  the  twentieth  century's  own  transportation  channel. 


Flying  Executive  or  Executive  Flyer 


'  <  YOU  MAY  BE  EITHER.' 

THE  business  leader  of  tomorrow  will  be  a  man 
who  knows  Aviation.  Visualizing  that  require- 
ment, PARKS  AIR  COLLEGE  offers  you  today's 
only  course  of  training  designed  to  that  end.  The 
Executive  Transport  Pilot's  Course  is  a  19 -month 
job  .  .  .  equivalent  in  its  field  to  4  years  of  college 
work  for  other  professions.  It  gives  more  than  the 
technical  requirements  for  the  Transport  license 
.  .  .  and  beyond  that,  the  special  28  weeks  of  execu- 
tive training  in  air-transportation  as  a  business. 

Super-Training  for  Super-Flyers 

This  course  embraces  Air  Transport  Operation, 
Operations  Management,  Personnel  Selection, 
Economics  of  Air  Line  Location,  Airport  Design 
and  Management,  Advanced  Aeronautical  Meteor- 
ology, Public  Speaking,  Engineering  Drawing  of 
Airplane  Structure,  Advanced  Navigation  of  Air- 
craft, Salesmanship,  Sales  Promotion,  Advertising, 
Aircraft  Radio  Equipment.  The  successful  graduate 
leaves  this  course  with  a  long  start  toward  his  goal. 
From  among  such  men,  tomorrow's  leaders  in  Avia- 
tion are  sure  to  be  chosen.  Will  you  be  one  of  tbem? 


It  is  important  that  you  get  full  information  at 
The  coupon  below  will  bring  it. 

PARKS  Executive 
Transport  Pilot's  Course 

First  Semester:  1 1  weeks'  Transport  Pilot's  Ground  School; 
50  hours  flying;  qualifies  for  Limited  Commercial  Pilot's 
License.  Second  Semester:  30  weeks'  Airplane  and  Engine 
Mechanic's  School.  45  hours'  flying.  Third  Semester:  28 
weeks'  Executive  Business  Course.  125  hours'  advanced 
flight,  including  night,  cross-country  and  blind  flying,  and 
work  on  Lockheeds  and  other  5000-lb.  cabin  ships.  Vaca- 
tion periods  between  semesters. 


PARKS*  AIB.  COLLEGE 


SECTION  12-AD 


EAST  ST.  LOUIS.  ILL. 


Send  me  full  data  on  the  Executive  Transport  Pilot's 
Course.  I  am  interested  in  Aviation  as  a  factor  in  my 
business  future. 


Address  _ 

City  

Age  


Occupation. 
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STRENGTH 


ALUNDUM 

"C" 
ABRASIVE 

For  Polishing 

It's  tough,  rugged — has  a  26% 
stronger  grip;  will  not  tear  out 
of  the  wheel;  wears  down 
evenly;  leaves  a  better  surface 
for  the  next  operation. 

Time  and  again,  right  on  the 
production  line,  Alundum  C 
abrasive  has  been  selected  to 
withstand  the  most  severe  pol- 
ishing strains. 

Plow  shops,  tool  manufac- 
turers, ax  makers,  stove  plants 
— many  different  kinds  of  in- 
dustries are  using  this  modern 
abrasive. 

We  will  be  glad  to  send  a 
trial  order  to  you. 


NORTON  COMPANY 

WORCESTER,  MASS. 

New  York  Chicago  Detroit  Philadelphia 
Pittsburgh    Hartford  Clevela 

Hamilton,  Ont.    London  Paris 
Wessellng,  Germany 


Things  are  happening 
at  BALTIMORE 


HERE,  at  the  great  Curtiss-Caproni  plant 
in  Baltimore,  the  General  Aviation 
Manufacturing  Corporation  (formerly 
Fokker  Aircraft  Corporation)  has  now  con- 
centrated all  its  activities,  administrative 
and  manufacturing. 

Here,  where  increased  facilities  permit 
important  manufacturing  economies,  new 


and  finer  types  of  ships  are  being  devel- 
oped with  the  aid  of  the  vast  technical 
resources  of  the  General  Motors  Research 
Division  —  ships  incorporating  new  engi- 
neering features  which  will  make  General 
Aviation  products  still  more  exceptional 
in  those  qualities  of  dependability,  per- 
formance and  long  life  for  which  they 
have  always  been  noted. 


GENERAL  AVIATION  MANUFACTURING  CORPORATION 
Division   of  General  Aviation  Corporation 
P.O.  Address:  Dundalk,  Baltimore,  Maryland 
New  York  Sales  Office:   1775  Broadway 
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BIRD  3-place,  100  hp. 

4 


. .  Kinner  Engine,  fully equipped,Now 
$2995  ...  a  direct  saving  of  nearly  $1 ,000 


MANY  engineering  refinements  and  items 
of  approved  modern  equipment  have 
been  added  to  BIRD  planes  during  recent 
months  .  .  .  improvements  that  assure  even 
better  performance,  greater  safety  and 
lower  maintenance  costs.  Exceptional  beauty 
of  line  and  finish  contribute  to  your  pride  of 
ownership. 

These  improvements  plus  low  first  cost,  make 
the  3-place,  100-hp.  Kinner-BIRD,  the  ideal 
plane  for  flying  clubs  and  private  owners,  in 
the  opinion  of  experienced  pilots. 

Note  the  items  comprising  standard  equip- 
ment. Write  the  factory  to  put  you  in  touch 
with  the  nearest  BIRD  representative.  A 
demonstration  will  convince  you  of  BIRD 
superiority. 

BIRD  AIRCRAFT  CORPORATION 


Glendale,  L.  !. 


New  York 


THE  SAFE  AIRPLANE 


Standard  Equipment 

Instruments  including  compass 
Semi-air  wheels  and  brakes 
Combination  oleo-rubber  struts 
Dual  controls 
Navigation  lights 
Cockpit  cover 
Wood  propeller 
Collector  ring 


WESTERN  DISTRIBUTORS 
FOR  BIRD  PLANES 

CALIFORNIA 

MRS.  HELEN  D.  MADDUX, 
49  Fremont  PI.,  Los  Angeles. 

NEBRASKA 

THOR  BRONDERSLEV, 
4215  Miami  St.,  Omaha. 

OKLAHOMA 

WILEY  POST, 
Oklahoma  City 

WASHINGTON  &  OREGON 

POUNDER  FLYING  SERVICE, 
Portland  Airport 


DECEMBER, 


193  1 
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WE  CHOSE  YOU/ 


WE     CHOSE  YOU 

These  words  are  familiar  to  Von  Hoffmann  Graduates. 
Scores  of  them  have  been  given  job  preference  within  the  last 
month.   For  example: 

"One  week  after  I  graduated  from  your  Limited  Commercial 
Pilot  Course,  I  found  a  position  at  McKinley  Aero-Ways  ot 
Canton,  Ohio,  as  Pilot.  It  was  my  first  application  and  I  was 
accepted.    I  feel  sure  that  the  reputation  of  your  college 
was  the  reason  I  was  accepted." 
This  case  is  typical  of  many.  Everywhere  executives  in  the  industry 
are  demanding  Von  Hoffmann  graduates.    Not  only  to  fly  the 
Air  Mail   Lines   but  also   Linemen,  Traffic  men,  Airport  men, 
Mechanics,  Welders,  etc.  .  .  . 

Train  with  Von  Hoffmann  for  your  place  in  Aviation. 
Write  for  catalog  #448,  "What  Aviation  Offers  You". 


rWriteJorl/our  CopvToday/ 


Von  -Hof  fmann  Air  College 

LAMBERT  ST  LOUIS  AIRPORT —  ST  LOUIS  MO. 
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SOMEONE  ON  YOUR 
CHRISTMAS  LIST  WILL 
APPRECIATE  THIS  GIFT 


YOU  have  a  friend,  relative  or  associate — 
several  of  them,  most  likely — who  either  are 
engaged  in  or  are  closely  affiliated  with  aviation. 
What  are  you  going  to  give  them  for  Christmas 
this  year?  Please  them,  and  satisfy  yourself  that 
you  have  done  so,  by  making  your  Gift  one  which 
they  are  sure  to  enjoy.  We  suggest  for  this  pur- 
pose a  subscription  to  AERO  DIGEST. 

You,  as  a  reader,  know  how  mighty  interesting 
and  informative  this  magazine  is.  It  is  not  difficult 
for  you  to  realize  how  much  pleasure  it  will  give 
— every  month — to  someone  else  whose  interest 
in  aviation  is  as  great  as  your  own.  You  just  can't 
go  wrong  making  such  a  sensible  and  appropriate 
gift. 

The  cost,  you  already  know,  is  little;  one  year  for 
$3,  two  years  for  $5.  These  subscription  blanks 
are  for  your  convenience — in  case  you  wish  to 
make  several  Christmas  Gifts  of  AERO  DIGEST. 


PLEASE   BE  SURE  TO   INCLUDE   COUPON   NO.    I    WITH   THE   OTHERS  £ 


AERO  DIGEST, 
New  York  City 
Oentleme^  ^Intend  ^to 

and  7.7.7.  at  $5 


1. 

West  42nd  Street, 

Christmas   Gifts  ^ot 

beo'lnn'riB  with  "the 
□  money  order  for 
"  I  as  specified  en 


. ..  Is  enclosed.  Please  r 
rldual  blanks  and  see  that 

Christmas.    My  Greeting 

they  are  mailed  with  the  magazines 


Please  enter  a  □  I  year  □  2  years 
subscription  for: 

Name   

Address   

City   

State   

Occupation   


6. 

Please  enter  a  □  I  year 
□  2  years  subscription  for: 

Name   

Address   

City   

State   

Occupation   


5. 

Please  enter  a  □  I  year 
□  2  years  subscription  for: 

Name   

Address   

City  

State   

Occupation   


4. 

Please  enter  a  □  I  year 
□  2  years  subscription  for: 

Name   

Address   

City   

State   

Occupation   


3. 

Please  enter  a  □  I  year 
□  2  years  subscription  for: 

Name   

Address   

City   

State   

Occupation   


DECEMBER,  1931 
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SKF  BEARINGS 
On  U.S.S.  AKRON 

The  World's  Greatest  Single 
Tribute  to  Any  Bearing 


When  the  U.  S.  S.  Akron  soars  aloft,  her  eight  great 
Maybach  motors  turn  on  SDSIF"  Bearings . . .  her  con- 
trol mechanism  operates  on  ESCStF  Bearings  .  .  .  her 
right  angle  propeller  drives  are  equipped  with  KCSO5" 
Bearings  .  .  .  her  rudder  hinges,  elevators,  ailerons, 
mooring  spindle,  all  move  upon  SCSEF°  Bearings. 

Throughout  this  new  gigantic  marvel  of  the  air  are 
more  than  three  thousand  SCSIF  Bearings  .  .  .  the 
greatest  single  tribute  ever  paid  to  the  design,  the 
quality,  the  dependability  of  any  bearing. 

The  same  make  of  bearing  was  on  the  Spirit  of  St. 
Louis  .  .  .  the  Columbia  .  .  .  the  America  .  .  .  the 
Question  Mark  .  .  .  the  Graf  Zeppelin  .  .  .  the  same 
make  of  bearing  has  been  on  every  ship  of  the  air  that 
has  written  aviation  history  across  the  skies  . . .  and 
selected  solely  upon  the  basis  of  PERFORMANCE! 

SKF*  Industries,  Inc.,  40  E.  34th  St.,  New  York,  N.Y. 


BALL  AND  ROLLER  BEARINGS 


Each  of  the  eight  12-cvlindfr  Maybach  motors  on  the  nete  U.  S. 
Akron  is  equipped  with  103  SCSIF  Anti-Friction  Bearings.  E, 
the  portable  mooring  mast  has  SCSEF  Bearings  in  the  spindle  I 
lets  the  great  ship  su  ing  u-ith  the  wind. 


2774 
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(A  Patented  and  Proprietory  Design) 


SPEED 


URNELLI  TRANSPORT 


SPACE 


EQUIPMENT  and  operating  costs  constitute  the  major  expenses  of  air  transportation. 
Aerodynamic  advancement  of  the  air  transport  will  result  in  effective  economies 
in   proportion   to   the  additional  cruising  speed   attained   thereby.    Also,   it  will 
further  set  a  new  high  standard  of  earning  capacity  which  results  from  higher  speeds 
with  safety  and  large  space. 


cabin  arrangement, 
;finements  throughout 


The  new  High  Speed  Burnelli— with  its  lifting  fuselage  of  1 
retractable  landing  gear  in  the  fuselage  and  consistent  aerodynamic 
— provides  the  immediate  means  for  substantial  earnings  on  a  higher  scale. 

The  twin-engine  installation  of  the  Burnelli  Transport  combines — with  available  engines — 
the  necessary  size  increase  and  power  reliability  of  the  multi-engined  airplane  with  the 
higher  aerodynamic  efficiency  of  the  finest  single-engined  designs,  together  with  other 
superior  structural  and  safety  features.  The  aerodynamic  advancement  as  set  forth  above 
is  explained  in  the  following  extracts  from  a  wind  tunnel  research  report  of  the  Guggen- 
heim School  of  Aeronautics,  New  York  University: 

(1)  The  use  of  airfoil  shaped  body,  while  providing  large  internal  space,  contributes  sub- 
stantially to  the  lift.     (2)  The  body  being  of  airfoil  form  has  a  very  low  drag  coefficient. 

(3)  The  high  wing  monoplane  gives  the  most  efficient  wing  and  body  combination. 

(4)  The  design  allows  for  retraction  of  the  landing  gear  together  with  a  high  wing  and 
body  combination.  (5)  The  design  permits  the  use  of  twin  engine  installation  without 
penalty  in  additional  frontal  area. 


All  metal  construction  and  flat  skin  covering, 
are  other  advantages  of  the  Burnelli  Type  v 
interested  individuals  or  organizations. 


choice  of  air  or  liquid  cooled  engines, 
we  shall  be  pleased  to  discuss  with 


SPECIFICATIONS  AND  PERFORMANCE  DATA 

Gasoline   


Span    70  ft. 

Horsepower   1250 

Fuel  capacity  197  gal. 

Gross  weight  12,400  lbs. 

Weight  empty  7,685  lbs. 

Payload   3,000  lbs. 

Crew   340  lbs. 


Clinil,  ( 


Uil 


 1,185  lbs. 

 190  lbs. 

10  (2,000  lbs.) 


Number  of  passengers 

Mail  and  Express   1,000  lbs 

High  Speed   200  m.p.h 

Cruising  Speed  with  2/3  power  175  m.p.h 

Stalling  Speed   66  m.p.h 

...1,450  ft.  per  min. 


UPPERCU-BURNELLI    CORPORATION,    KEYPORT,    NEW  JERSEY 


10  PASSENGERS 


TWO  PILOTS 


,000  LBS.  MAIL  &  EXPRESS 


NO  MATTER  WHAT  MAKE 
OF  PARACHUTE  YOU  OWN 

(For  your  own  sake  and 
for  the  good  of  Aviation 

DON'T  FLY  WITHOUT  ONE 


J^ET'S  not  beat  about  the  bush  concerning  so  serious  a 
matter  as  life.  The  man  who  flies  unprepared  for 
sudden  emergency — regardless  of  how  much  experience 
he  has  had  or  how  good  a  ship  he  flies — is  taking  an 
unnecessary  risk.  Not  only  does  he  jeopardize  his  own 
security  and  that  of  his  family,  but  he  passes  that  risk  on 
to  aviation  in  general,  Perhaps  you  have  not  thought 
about  it  this  way.  But  remember,  every  airplane  fatality, 
to  the  papers,  is  news — sensational  news.  Every  casualty 
results  in  thousands  upon  thousands  of  columns  of  pub- 
licity which  is  harmful  to  the  aviation  industry  and  to  you 
as  a  member  of  the  industry.  You  may  never  be  faced 
with  that  sudden  emergency,  it  is  true,  but  it  is  a  mighty 
comforting  thought  to  know  that  you  have  safety  always 
within  reach,  Accidents  may  happen,  but  many  of 
them  can  be  relieved  of  their  grim  significance.  It  rests 
entirely  with  you.  No  matter  what  make  of  parachute 
you  own — Triangle,  Irvin,  Russell,  Switlik — do  not  fly 
without  it.  If  you  do  not  own  a  parachute,  don't  go 
without  one  any  longer.  It  is  cheap  insurance,  jf  Let  us 
send  you  our  catalog  describing  Switlik  Safety  Chutes. 
Remember,  Switlik  Safety  Chutes  protect  the  lives  of 
many  Government  Officials,  Department  of  Commerce 
fliers,  air  mail  and  test  pilots,  commercial  and  private 
fliers,  flying  school  students  and  others  prominent  in 
aviation. 

PRICES:  $300  for  White  Silk;  $240  for  Pongee  Silk 


THE  following,  taken 
from  Lt.  Skelly's  let- 
ter, describes  how  a 
Switlik  Safety  Chute  saved 
his  life  in  a  thrilling  jump: 
"After  a  series  of  test 
maneuvers  and  stalls  the 
ship  got  into  an  outside 
spin,  from  which  I  was 
unable  to  recover.  I 
stayed  with  the  ship  from 
3,000  feet  to  1,800,  then 
opened  the  top  exit  and 
released  the  safety  belt 
and  was  thrown  out.  When 
I  tumbled  out  I  waited  a 
few  seconds  to  be  sure  I 
was  clear  of  the  ship  and 
then  pulled  the  rip  cord. 
The  trip  down  was  fine. 
The  landing  was  made  in 
a  rocky  field  but  I  landed 
very  softly.  I  am  very 
happy  to  have  gotten 
down  safely  and  to  be  a 
member  of  your  Cater- 
pillar Club." 


Western  Manager — Bert  White,  1223  Airway,  Grand  Central  Air  Terminal,  Glendale.California 


^SWITLIK 

Parachute  &  Equipment  Co. 

BROAD  &  DYE  STREETS  TRENTON,  N.  J. 
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Mechanic  Today 


•  •  • 


Students  Overhauling 
Engines 


Mechanics  as  Well  as  Pilots 
•  .  .  Lincoln  Graduates 

MECHANIC  today — Executive  tomorrow !  That's  the  way  it  goes  in 
Aviation !  For  Aviation — the  world's  fastest  growing  industry — offers 
opportunities  never  before  known  in  the  history  of  mankind.  And  Pilots 
are  not  the  only  men  who  can  work  up  in  Aviation.  Many  of  today's  big 
Aviation  executives  were  once  Mechanics.  You,  too,  start  as  a  Mechanic, 
and  work  up  into  a  big  executive  position! 

But  remember,  Aviation  offers  you  only  the  opportunity.  You  must  be 
a  highly-skilled  Mechanic  to  hold  a  responsible  Mechanics'  position.  You 
must  have  thorough,  practical  training  before  you  can  start  on  the  upward 
route  to  Aviation's  high-salaried  executive  positions. 

Come  to  the  Lincoln  School  for  the  kind  of  training  that  assures  success. 
Lincoln  training  is  complete,  thorough  and  practical,  based  on  this  school's 
12  years'  experience  training  young  men  for  Aviation  positions.  Lincoln 
facilities  are  unequalled  by  any  other  school.  No  detail  of  training  is  over- 
looked. That's  why  Lincoln  Mechanic  as  well  as  Pilot  graduates  get  the 
best-paying,  most  responsible  positions — and  advance  quicker! 

World's  Best  Known  School — Lincoln  has  produced  so  many  successful 
men,  this  is  now  the  best  known  Aviation  School  in  the  world.  It  is  located 
in  Lincoln — where  Lindbergh  took  his  first  Aviation  instruction.  The  fame 
of  this  school  has  spread  to  the  far  corners  of  the  earth.  Students  have  come 
here  from  China,  Scotland,  South  Africa,  Alaska,  South  America,  Canada, 
Sweden,  Holland,  Germany,  Ecuador,  Central  America, 
Hawaii  and  from  nearly  every  state  in  the  U.  S. 

L1NCCLN 

Airplane  tit  Flying  School 

306A  Aircraft  Bldg.,  Lincoln,  Nebr. 


Lincoln's  $250,000  Mechanics'  School 


En  Espanol 

Ofrecemos  ensenanza 
en  Espanol  en  los 
cursos  de  Aviacion 
que  se  ensefian  en 
Este  Colegio. 

Esta  Escuela  esta 
autorizada  por  el 
Gobierno  de  los  EE. 
UU.  para  traer  estu- 
diantes  del  extran- 
jero.  Pida  informes 
gratis. 


-INCOLN 


Government  Approved  .  .  .  This  School  is 
Approved  by  the  U.  S.  Dept.  of  Com- 
merce as  Private,  Limited 
Commercial  and  Trans- 
FLYINg  port;  both  Ground  and 


Flying  School. 


A  Group  of  Students  at  this  School's  $100,000  Modern  Airport 


LEARN     AVIATION     AT     LINCOLN  WHERE 


DECEMBER 


1931 


Executive  Tomorrow 


Work  Up  to  Big  Positions 
Have  Best  Opportunities 


GOOD  PAY 
for  Skilled  Mechanics 

The  Aviation  Mechanic  seldom  sees 
his  name  in  the  newspapers.  Yet  he 
is  of  tremendous  importance!  For 
upon  him  rests  a  great  responsibility 
— that  of  building  or  keeping  the 
planes  airworthy.  He  must  be  a 
highly-skilled  Mechanic.  He  must  be 
responsible.  And  as  a  highly-skilled, 
responsible  man,  he  earns  Good  Pay ! 

Demand  is  Big  for  properly-trained 
Mechanics.  Think  of  it !  There  are 
20  Mechanics'  positions  for  every 
Pilot  in  the  air.  Come  to  Lincoln 
and  train  to  become  a  Master  Air- 
plane and  Engine  Mechanic ! 


FREE  Aerial  Radio  Course! 

A  new  feature  of  Lincoln  training  it  a 
Special  Course  in  Aerial  Radio,  regular  tuition 
charge  $100.  This  Aerial  Radio  Training  ts 
given  FREE  to  Lincoln  students  who  enroll 
for  any  of  our  other  regular  courses  within 
the  next  30  days. 


Unequalled  Facilities 

We  have  more  extensive,  practical  facili 
ties  than  any  other  civilian  Aviation  school 
in  the  U.  S.  Our  Mechanics'  School 
connected  with  a  large  aircraft  factory — we 
give  you  practical  instruction,  according  to 
actual  factory  standards.  We  have  $250,000 
worth  of  buildings  and  equipment.  A 
$100,000  modern  airport.  A  large  fleet  of 
government-licensed  training  planes  —  in- 
cluding 4  distinct  types.  And  seasoned, 
government-licensed  instructors — who  take 
a  personal  interest  in  every  student. 

Complete  Flying  Courses  to  qualify  you 
for  Private,  Limited  Commercial  or  Trans- 
port Pilot  Licenses  are  given  at  Lincoln. 
Lincoln-trained  Pilots,  because  they  receive 
better  training,  get  the  best  Pilot  positions. 
Also  complete  practical  courses  in  Aerial 
Radio  and  Welding. 

Ground  and  Flying  School  hold  Highest 
Government  Approval.  Are  operated  under 
Regular    Supervision   of   U.    S.   Dept.  of 


Part  Time  Employment  is  offered  stu- 
dents to  help  pay  cost  of  room  and  board 
while  training. 

We  Help  You  Find  a  Good  Pay  Position 

fter  you  graduate.  Our  Employment  Dept. 
  keeps  in  touch  with  air- 
plane factories  and  airports 
throughout  this  country. 

Get  Your  Start  TODAY ! 
The  first  step  is  to  .get  the 
Lincoln  Catalog.  Irs  sent 
FREE — if  you  mean  busi- 
ness. Mail  Coupon  for 
Catalog— NOW! 


Young  women  as  well 
as  men  attend  the  Lin- 
coln School.  This  is  one 
of  our  women  students. 


CATALOG  ON  REQUEST 


Contains  complete  information  about  Lin- 
coln School.  Lists  reasonable  tuition  costs. 
Mail  coupon  today  I 


LINCOLN  AIRPLANE  &  FLYING  SCHOOL 
306A  Aircraft  Bldg.,  Lincoln.  Nebr. 

Gentlemen:  Please  send  me  your  Catalog,  "Aviation 
You,"   containing   full  information   about   the   Lincoln  School 
reasonable  tuition. 

I  am  interested  in: 

□  Mechanical  Course 

□  Flying  Course 


Learning  How  a  Whirlwind  Operates 


LI  N  DBERGH     LEARNED  A 
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1.  Commander  R.  E.  Byrd  and  crew : 
North  Pole  flight,  May  1926.  Fokker  "Jose- 
phine Ford,"  3  Wright  Whirlwinds. 

2.  Clarence  Chamberlin  and  Charles  Le- 
vine:  Non-stop  New  York  to  Germany, 
June  4-5,  1927.  Bellanca  "Columbia,"  Wright 
Whirlwind  engine.    3,911  miles. 

3.  Art  Goebel  and  W.  V.  Davis,  Dole 
Prize  winners:  California  to  Hawaii,  August 
16-17,  1927.  Travel  Air  "Woolaroc,"  Wright 
Whirlwind  engine. 

4.  Hunter  Brothers:  Refueling  endurance 
record,  553  hours,  41  minutes.  Stinson  "City 
of  Chicago,"  Wright  Whirlwind  engine. 

5.  Jackson  and  O'Brine:  Second  refueling 
record  of  647  hours,  29  minutes.  Curtiss- 
Wright  Robin  "Greater  St.  Louis  Robin," 
C-W  Challenger  engine. 

6.  Charles  A.  Lindbergh  and  wife:  Wash- 
ington, D.  C,  to  Japan,  July  and  August, 
1931.  Lockheed  "Sirius,"  Cyclone  engine. 
7,132  miles. 

7.  Jackson  and  OpBrine:  Refueling  en- 
durance record  of  420  hours,  21  minutes. 
Curtiss-Wright  Robin  "St.  Louis  Robin," 
C-W  Challenger  engine. 

8.  Boardman  and  Polando:  Non-stop  New 
York  to  Turkey,  July  28-30,  1931.  Bellanca 
"Cape  Cod,"  Wright  Whirlwind  engine. 
5,014  miles  in  49  hours,  20  minutes. 

9.  Brock  and  Schlee:  Newfoundland  to 
Japan,  August  27-September  14,  1927.  Stin- 
son, "Pride  of  Detroit,"  Wright  Whirlwind 
engine.    12,295  miles  in  145J4  flying  hours. 

10.  Amelia  Earhart  with  Gordon  and 
Stultz:  Newfoundland  to  Wales,  June  17-18, 

Fokker     seaplane    "Friendship,"  3 


40 


Wright  Whirlwinds.  20  hour: 
11.  Maitland  and  Hegenberger:  Non-stop 
California  to  Hawaii,  June  28-29,  1927. 
Fokker,  3  Wright  Whirlwinds.   2,400  miles 


I!. 


than   31  speed 


records     during    1929-30-31.  Travel 
"Mystery  S,"  Wright  Whirlwind  engine. 

13.  Commander  R.  E.  Byrd  and  crew: 
Non-stop  New  York  to  France,  June  28-30, 
1927.  Fokker  "America,"  3  Wright  Whirl- 
wind engines.  3,477  miles  in  41  hours,  27 
minutes. 

14.  Charles  A.  Lindbergh:  Non-stop  New 
York  to  Paris,  May  20-21,  1927.  Ryan 
monoplane  "Spirit  of  St.  Louis,"  Wright 
Whirlwind  engine.  3,610  miles  in  33^  hours. 

15.  Admiral  R.  E.  Byrd  and  crew:  South 
Pole  flight,  November  28-29,  1929.  Ford, 
2  Wright  Whirlwinds,  1  Wright  Cyclone. 

16.  Dornier  DO.X:  Germany  to  New  York 
via  South  Atlantic  and  South  America, 
November  1930-August  1931.  12  Curtiss- 
Wright  Conquerer  engines.    12,000  miles. 


SUCCESS 

in  performing  the  difficult  assures 
SUCCESS  in  doing  the  Average 

THESE  sixteen  airplanes,  among  others,  have  written  fame  into  the  annals  of 
aviation — fame  for  their  pilots  and  crews  and  prominence  for  their  manufac- 
turers and  for  the  manufacturers  of  the  engines  with  which  they  were  powered. 
But  more  than  that,  they  have  advanced  the  art  of  flying  and  the  progress  of  aviation 
to  a  point  beyond  calculation. 

U.  S.  Aviation  Brand  Piston  Rings  participated  in  each  of  these  flights.  With  the 
aviation  industry,  we  express  our  deep  appreciation  to  these  fliers  for  their  courage, 
skill  and  experience — for  the  good  which  their  successes  have  brought  to  aviation. 
To  no  small  degree  are  we  indebted  to  them — and  to  the  thousands  of  commercial 
and  military  fliers  whose  daily  operations  go  unheralded — for  the  fact  that  never 
before  have  we  looked  forward  to  a  new  year  with  such  well  founded  encouragement. 
The  demand  for  U.  S.  Aviation  Brand  Piston  Rings  has  been  so  pronounced  during 
recent  months  that  we  have  been  working  on  a  double  shift  and  have  just  inaugurated 
a  third — working  twenty-four  hours  a  day. 

It  is  the  unfailing  performance  of  U.  S.  Aviation  Brand  Piston  Rings  on  these  con- 
tinuous, hour-after-hour  flights,  where  conditions  vary  from  the  best  to  the  worst, 
that  recommends  these  rings  for  daily  commercial  use.  Demand  U.  S.  Aviation 
Brand  Piston  Rings  for  the  extra  long  life  that  is  built  into  them,  for  their  precision, 
true  circle,  perfect  flatness  and  uniform  wall  thickness.  They  are  your  guarantee  of 
smooth  and  continuous  operation. 

U.  S.  Hammered  Piston  Ring  Co. 

PATERSON,  N.  J. 
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Model  Builders  .  .  .  Photo  and  Plan  Collectors  .  .  . 


Here  Is  the  New  GEE  BEE  Assortment 


INCLUDED  in  our  assortment  of  plans  and 
photographs  is  the  famous  Gee  Bee  Super 
Sportster  which  Lowell  Bayles  flew  to  vic- 
tory in  the  Thompson  Trophy  Race  at  Cleve- 
land in  September.  You  may  now  obtain 
black  and  white  photos  of  this  plane  for  50c, 
or  colored  prints  for  only  75c.  Special  Model 
Builders'  Blueprints  of  the  Thompson  Trophy 


Winner  have  been  reduced  from  $1.50  to  $1.00. 
Photographs  of  the  other  Gee  Bee  models 
listed  below  are  50c.  Blueprints  are  75c.  When 
ordering  please  be  sure  to  specify  the  type 
plane  for  which  you  want  photos  or  blueprints. 
When  ordering  photographs,  please  indicate 
whether  you  want  front,  rear,  side,  %  front 
or  y4  rear  views. 


PLANE  MODEL 

Super  Sportster,  Model  Z 
Thompson  Trophy  Winner 

Senior  Sportster,  Model  YL 
Powered  by  Lycoming 

Senior  Sportster,  Model  Y 
Powered  by  Wasp  or  Wasp  Jr. 

Sportster  Model  D 
Powered  by  Menasco 

Sportster  Model  E 
Powered  by  Warner 


Biplane  Kinner  Powered 


PLANS 

3  view  drawing 
Special  model  drawing 

3  view  drawing 
3  view  drawing 
3  view  drawing 

No  drawing 
3  view  drawing 


PHOTOGRAPHS 

front,  %  front,  %  rear,  % 
front  with  Bayles 

front,  %  front,  %  rear,  rear, 
side 

front,  side,  %  front,  rear 

front,  side,  %  front 

front,  %  front,  side,  %  rear, 
rear 

side,  %  rear,  front,  %  front 


1     GRANVIXXE  BROS.  AIRCRAFT,  INC.  t| 

Ic/o  Aero  Digest,  330  W.  43nd  St.,  New  York  City  I 

Gentlemen:     Please  send  me  the  following:  material.    My  I 

In  check  □  money  order  far  $                      is  enclosed.  ft 

|     Blueprints    ^ 

|    Photographs  (Please  indicate  ship  and  view)    \ 

I  I 

|    Name    | 

I Address    ■ 

City  and  State   
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MICA  AVIATION  SPARK  PLUGS 

(Patented  in  the  United  States  and  Other  Countries) 

Considered  from  the  only  standpoint  that  is  really  important,  that  of 
superior  and  uniform  service,  B.  G.  Mica  Aviation  Spark  Plugs  are 
highest  in  flying  safety  and  lowest  in  service  cost.  They  are  made  of  the 
best  materials  throughout,  insulated  with  selected  mica  which  is  the  only 
insulating  material  that  will  withstand  mechanical  abuse  and  meet  all 
the  demands  of  modern  aviation  engines.  They  are  wrought  by  spe- 
cialists, every  one  of  whom  is  a  craftsman  at  his  particular  bench.  Severe 
testing  and  meticulous  inspection  prove  the  high  uniform  quality  of 
every  plug.  Unremitting  efforts  to  improve  an  already  good  product  — 
constant  striving  to  make  a  better  plug  —  have  resulted  in  the  unques- 
tioned leadership  of  B.  G.  throughout  the  entire  aviation  industry. 


B.  G.  Radio  Shielded  Spark  Plugs 
Eliminate  Ignition  Interference 


The  B.  G.  radio  shielded  spark  plug  —  in  con- 
junction with  shielded  magnetos  and  harness — 
eliminates  all  ignition  interference,  keeps  out 
dirt,  water  and  oil  and  gives  positive  contact.  It 
is  insulated  with  mica  —  the  superior  insulating 
material.  It  has  standard  shell  and  core  hexes, 
is  easily  serviced  with  standard  B.  G.  tools,  and 
can  be  assembled  to  harness  without  solder. 
Terminal  connections  fit  any  make  of  shielded 
harness,  and  are  interchangeable  on  all  B.  G. 
radio  shielded  plugs.  The  threaded  elbow  termi- 
nal prevents  short-bend  wear  and  tear  on  harness 
and  provides  quick  accessibility.  Made  in  types 
for  super-charged  and  super-compressed  engines 
to  meet  idling  or  full  throttle  conditions. 


THE  B.  G.  CORPORATION 

Contractors  to  the  United  States  Army  and  Navy  and  Aircraft  Engine  Builder* 
136  West  52nd  Street,  New  York  Cable  Address:  Golsteco,  New  York 


"Warm  er  Up" 


EVEN  in  the  coldest  weather  .  .  .  Socony  De-Waxed  Motor 
Oil  delivers  instant  lubrication  and  cuts  down  the  warm- 
ing-up time.  Because  it  is  wax  free,  this  oil  always  flows  read- 
ily, and  your  oil  gauge  quickly  shows  the  right  oil  temperature 
for  correct  engine  lubrication. 

Fueled  with  Socony  Aviation  Gasoline  and  lubricated  with 
Socony  De-Waxed  Motor  Oil,  your  engine  will  give  as  many 
r.p.m.'s  as  it  was  built  to  deliver.  Try  this  combination. 

SOCONY 

AVIATION  GASOLINE     •     DE-WAXED  MOTOR  OIL 

STANDARD    OIL    COMPANY    OF    NEW  YORK 
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Come  On  Down  South  to 

Dallas  Aviation  School 
and  Air  College  :  Dallas,  Texas 

The    South's    foremost    Government    approved    flying  school 

THE  best  up-to-date  training  ships  and  motors  that  can  he  bought;  veteran  instructors 
who  will  make  you  a  REAL  flyer;  first-class  equipment  and  good,  simple  living 
conditions;  ideal  Southern  climate — what  more  could  any  fellow  want?  We  give  you 
all  of  it  and  prices  that  mean  100  cents  worth  of  value  for  every  dollar.    Come  to  Dallas! 


Board  and  room 
at  the  field,  $8 
to   $10  per  week. 


All  year,  ever, 
day  flying. 


No  bond  required 
from  students  for 
breakage. 


Personal  and  in- 
dividual training 
for  every  student. 


WHY  PAY  MORES 


20  Air  Hours. 
•    Qualifies  f 
private  license. 


PRIVATE  PILOT'S  COURSE  . 


TRANSPORT  COURSE   S&fiZTiM 

Flying   seven   types   of  shi 


$385 
$795 
$2500 


MA^TFR  MFPHANIT'S  Special  prices  on  trimotorted  Ford  in- 
rt  o  i  .c  rv     m  c  V/  n  a  n  i  u    o  struction>  aUo  for  my  other  course 

fe^t  or  SDec'al  number  of  hours. 


COURSE 


WE  HAVE  JUST 
ADDED  another 
large  hangar,  100 
by  120,  built  of 
steel  and  worth 
$30,000. 


Every  ship  is  mo- 
tored with  radial 


Dallas  is  a  real 
city  of  300,000 
population. 


WE  GUARAN- 
TEE our  courses 
to  be  the  equal 
of    any    in  the 


No  winter  weather  —  no  costly  delays  —  flying  practically  every  day 


More  than  $200,000  is  You  save  time, 
invested  in  our  money  and  living  ex- 
school,  pense. 

WE  PAY  YOUR  FARE 

No  matter  how  you  come  to  Dallas  we  refund 
railroad  fare  from  your  home  when  you  en- 
roll for  a  Transport  or  Commercial  Course. 
Half  your  fare  if  you  take  the  Private  Pilot's 
course.  We  know  you'll  stay  when  you  see 
us  at  work. 


TRAINING  IN 

RADIO 

We  now  have  a  Radio  Course  for  every 
student  who  wants  to  be  in  on  this  big 
end  of  the  Aviation  industry.  Special  rates 
— very  reasonable. 


and  dormitories. 


Write   or  wire 
expense    for  o 
catalog  and 
information. 


Dallas  Aviation  School  and  Air  College 


Where  Young  America  Is  Learning  to  Fly 


Love  Field 


Dallas,  Texas 
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THIS  IS  THE  PLANE  THAT 
WON    THE   THOMPSON  TROPHY 

During  the  National  Air  Races  at  Cleveland  in  September  this 
plane,  the  Super  Sportster,  specially  designed  by  Robert  L.  Hall  for 
the  Springfield  Air  Racing  Association,  won  the  Thompson  Trophy 
Race  at  a  speed  of  236.239  miles  per  hour.  It  also  won  every  other 
race  in  which  it  was  entered. 

The  Super  Sportster  WILL  BE  SOLD  complete  with  the  53  5  h.  p. 
Wasp  Jr.  engine  with  which  it  won  the  Thompson  Trophy  Race  at 
Cleveland  for  $18,500  flyaway  Springfield. 

The  Super  Sportster  WILL  BE  CHARTERED  for  publicity  work, 
with  Lowell  Bayles,  who  flew  it  in  the  Thompson  Trophy  Race,  at 
the  controls.  The  possibilities  of  covering  a  large  number  of  key 
cities  with  a  feature  of  national  interest  in  an  extremely  short  time 
will  be  of  interest  to  every  advertising  and  publicity  organization. 
Rates  will  depend  on  requirements. 

The  Super  Sportster  WILL  BE  AVAILABLE  with  Lowell  Bayles  at 
the  controls  for  special  events,  races  and  exhibition  flights  at  air  meets 
and  expositions.  Fees  or  prize  money  to  be  competed  for  must  be 
guaranteed  at  a  rate  sufficient  to  cover  expenses  and  a  reasonable  profit. 

Complete  specifications  of  the  Super  Sportster,  and  any  desired 
details  regarding  its  participation  in  advertising  plans  or  exhibition 
flights  will  be  supplied  on  request.  Your  letter,  telegram,  or  phone 
call  will  receive  prompt  attention. 


SPRINGFIE 

172  Chestnut  Street 


LD   AIR    RACING  ASSOCIATION 

Springfield,  Massachusetts 
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Corsairs 


that  wear  the 
GLOBE  and  ANCHOR 
of  the  U.  S.  Marines 


Corsairs  in  service  with  the  Marine  Corps 
are  usually  in  active  service.  It  may  be 
in  Haiti,  whose  ragged,  mountainous  in- 
terior affords  few  landing  fields  that  are 
even  possible.  It  may  be  over  the  inac- 
cessible jungles  of  Central  America.  It 
may  be  in  China  in  sections  where  plane 
failure  would  write  "Finis"  to  an  aerial 
mission. 

Corsairs  ask  no  odds  of  the  men  who 
make  their  assignments,  or  the  men  who 
do  the  flying.  The  stamina  to  stand  rough 
landings  and  the  performance  to  get  into 
and  out  of  small  fields  are  traditional  with 
this  plane.  So,  too,  are  its  speed  —  its 
climb  and  its  excellent  handling  qualities. 


These  distinctly  Vought  characteristics 
have  carried  Corsairs  through  years  of 
strenuous  service  with  the  Marine  Corps. 
They  have  made  the  Corsair  a  standard 
observation  plane  with  the  Navy.  And 
they  make  it  an  ideal  ship  for  fast  execu- 
tive transport  and  private  flying.  Chance 
Vought  Corporation.  Division  of  United 
Aircraft  &  Transport  Corporation,  East 
Hartford,  Connecticut.  Export  represen- 
tative: United  Aircraft  Exports,  Inc.,  230 
Park  Avenue,  New  York,  N.  Y. 


CHANCE  VOUGHT 
CORPORATION 
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THE    LIONS  SHARE 

and  KENDALL 


John  Livingston,  President  of  the 
Mid-West  Airways  Corporation, 
and  his  Monocoupe  No.  14. 


I  ossibly  those  who  saw  or 
read  of  the  1931  National 
Air  Races  thought  that  John 
Livingston  and  his  Mono- 
coupe No.  14  overdid  things 
a  little  by  walking  off — or 
flying  off — with  13  prizes,  including  9  first 
and  3  second.  But  when  a  fast  plane  and  a  skill- 
ful pilot  join  with  Kendall  Oil,  victory  becomes 
a  matter  of  course. 

A  letter  from  Mr.  Livingston  gives  his  un- 
qualified views  on  Kendall  lubrication: 

"Although  I  have  been  using  Kendall  Oil  for  the 
past  three  years  in  my  racing  activities,  which  is  cer- 
tainly evidence  of  my  high  opinion  of  your  product, 
I  want  to  take  this  opportunity  to  advise  you  that  it 
was  again  used  in  my  Monocoupe  at  this  year's 
National  Air  Races  with  the  usual  satisfactory  results. 

"The  consistent  good  performance  of  Kendall 
Oil  over  this  period  of  years  has  enabled  me  to  feel 
free  from  worry  in  this  regard." 

The  same  Kendall  Oil  which  flew  to  victory 
with  famous  pilots  at  the  National  Air  Races  is 
available  to  all  transport  operators,  airplane 


owners  and  pilots — for  every  plane — for 
every  flying  condition.  Kendall  is  refined  from 
the  premium  crude  oil  of  the  world's  produc- 
tion— the  Bradford  Grade  of  Pennsylvania. 
It  is  refined  to  rigid  standards  of  purity  and  uni- 
formity and  will  give  a  full  30  hours  of  service 
if  you  maintain  the  proper  oil  level.  Write  for 
full  information  and  a  list  of  airports  where 
Kendall  is  now  obtainable.  Address  Kendall 
Refining  Company,  Bradford,  Pennsylvania. 


John  Livingston's  Achievements  at  the  1931  Air  Races 
Event  #  5 -Men's   510  Cu.  In.  Free  for  All... First  Place  - 
Event  #  6 -Men's  510  Cu.  In.  A. T.C.  Race ...  First  Place 
Event  #  7 -Men's   650  Cu.  In.  Free  for  AH ...  First  Place 
Event  #  8  -  Men's   650  Cu.  In.  A.  T.  C.  Race . . .  First  Place 
Event  #  9  -  Men's   800  Cu.  In.  Free  for  All . . .  Second  Place 
Event  #10-  Men's   800  Cu.  In.  A.  T.  C.  Race . . .  First  Place 
Event  #11 -Men's  1000  Cu.  In.  Free  for  All... Fifth  Place 
Event  #12  -  Men's  1000  Cu.  In.  A.  T.  C.  Race . . .  Second  Place 
Event  #  14  -  Men's  1200  Cu.  In.  A.  T.  C.  Race . . .  First  Place 
Event  #34-Spot  Landing  Contest-3  First-1  Second  Places 


TO  EVERYONE  throughout  the  World  of  Aviation, 
Kendall  Refining  Company  extends  the  Season's  Greetings 
and  Best  Wishes  for  the  success  that  earnest  efforts  and 
outstanding  achievements  of  the  past  year  richly  deserve. 


WW  Wm  Wk.  ■  M\    ■      ■  ■  ■       REFINED  FROM  1O0 
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ACTIVITIES  OF  THE 
AERONAUTICS  BRANCH 
Department  of  Commerce 


Hon.  Clarence 

Assistant  Secretary 


THE  work  of  the  Aero- 
nautics Branch  during 
the  fiscal  year  ended 
June  30,  1931,  has  been  di- 
rected, as  in  the  past,  toward 
the  further  development  of  the 
aircraft  industry  and  the  fur- 
ther promotion  of  civil  aero- 
nautics in  the  United  States. 

Outstanding  in  this  regard  has  been  the  expansion  of  the 
Federal  airways  system  which,  when  completed,  will  em- 
brace 25,000  miles  of  airways  fully  equipped  with  aids  to 
air  navigation  for  the  safe  operation  of  aircraft  both  day 
and  night.  At  present  there  are  17,500  miles  of  airways 
lighted  and  under  construction  which  are  or  will  be 
equipped  with  radio  direction  and  communication  facilities 
and  weather-reporting  services.  Including  the  2,000  miles 
of  lighted  airways  authorized  for  the  ensuing  year,  the  air- 
way program  now  embraces  19,500  miles.  However,  the 
2,000  miles  authorized  for  the  fiscal  year  1932  have  not 
yet  been  allocated,  but  steps  in  this  direction  will  soon  be 
taken,  and  during  the  year  this  mileage  will  become  part 
of  the  Federal  airways  system. 

In  addition  to  the  foregoing,  there  are  1,123  miles  of 
airways  which  have  been  or  are  being  provided  with 
certain  air  navigation  facilities  for  day  operations.  Por- 
tions of  this  mileage  will  be  lighted  during  the  ensuing  fiscal 
year,  and  it  is  possible  that  some  sections  will  be  utilized 
to  bring  about  minor  relocations  of  airways  which  ex- 
perience has  indicated  will  become  necessary  to  better  serve 
the  Federal  system. 

At  present  there  are  48  airways  radio-communication 
stations  in  operation  for  the  broadcast  of  weather  informa- 
tion to  planes  in  flight  at  frequent  intervals,  an  increase  of 
13  over  last  year,  and  10  stations  are  under  construction. 
Fifty-one  radio  range  beacons  are  in  operation  to  provide 
directional  guidance  by  means  of  radio  signals  to  airmen 
flying  along  the  airways,  an  increase  of  42  over  the  previous 
fiscal  year.  There  are  13  radio  beacons  under  construction. 

At  the  end  of  the  fiscal  year  9,500  miles  of  automatic 
telegraph-typewriter  circuits  for  the  collection  and  trans- 
mission of  weather  reports  along  the  airways  were  in  opera- 
tion, an  increase  of  3,850  miles  over  the  preceding  fiscal 
year. 

Three  lighted  transcontinental  routes  are  included  in  the 
Federal  airways  program:  one,  between  New  York  and 
San  Francisco  (in  operation  on  day  and  night  schedules)  ; 
a  second,  the  midcontinental,  between  New  York  and  Los 
Angeles ;  and  the  third,  between  New  York  and  San  Diego, 
known  as  the  southern  transcontinental.  The  latter  two 
have  been  under  construction  and  are  rapidly  nearing  com- 
pletion. Air  transport  companies  now  are  operating  pas- 
senger, mail,  and  express  services  over  these  three  routes. 


M.  Young 

of  Commerce 


These  transcontinental  airways  are  designed  to  serve  the 
north,  central,  and  southern  sections  of  the  United  States 
from  east  to  west  both  directly  and  through  feeder  routes 
and  connecting  routes.  Also  they  not  only  constitute  the 
basis  for  air  transportation  service  to  a  large  portion  of 
the  country,  but  at  the  same  time  they  provide  alternate 
routes  for  air  travel.  Further,  they  are  coordinated  closely 
with  various  border  countries  and  are  so  designed  as  to 
facilitate  international  travel  to  the  nations  of  the  Western 
Hemisphere. 

Research  Work 

Of  immediate  and  potiential  value  to  aeronautics  in  gen- 
eral is  the  research  work  undertaken  by  the  Aeronautics 
Branch  during  the  fiscal  year  just  closed.  Much  of  this 
work  is  centered  on  aeronautic  radio,  and  at  present  the 
problems  nearing  solutions  or  still  under  investigation 
include — 

A  device  for  the  simultaneous  transmission  of  radio 
telephone  weather  broadcasts  and  visual-type  radio  range 
beacon  signals  on  the  same  frequency. 

A  system  of  radio  aids  to  facilitate  blind  landings  'of 
aircraft. 

A  new  improved  type  visual  radio  beacon  course  in- 
dicator. 

A  simple  direction-finder  for  aircraft. 

A  device  known  as  a  deviometer,  which  permits  a  pilot 
to  follow  any  chosen  fixed  radio  beacon  course  within  15 
degrees  on  either  side. 

Other  research  problems  are  directed  at  the  reduction 
of  noise  from  airplane  engine  exhausts  by  the  use  of 
mufflers;  the  development  of  crash-proof  tanks;  the  con- 
trol of  airplanes  at  low  speeds  by  means  of  conventional 
ailerons;  a  continuation  of  the  study  of  welded  aircraft 
joints  and  research  into  various  phases  of  aeronautical 
lighting,  including  airplane  run-    (Continued  on  page  96) 
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SPEED  IN  AIR  TRANSPORT 

By  Captain  Frank  T.  Courtney 


THAT  the  object  of  aviation  is  speed  is  generally  rec- 
ognized. But  it  is  as  generally  overlooked  that  the 
object  of  commercial  aviation  is  speed  per  dollar.  Ob- 
viously there  is  no  use  flying  so  slowly  that  there  is  no  ad- 
vantage over  other  methods  of  transport.  But  it  does  not 
seem  to  be  generally  realized  that  it  is  possible  to  fly  at  such 
high  speeds  that  a  profit  cannot  be  made. 

A  great  increase  of  costs  with  higher  speeds  is  a  very 
definite  factor  in  all  forms  of  transportation,  aviation  being 
no  exception. 

Yet  there  are  those  who  believe  that  the  greater  the  speed 
in  flying  the  less  time  is  required  and  therefore  the  cost  is 
less. 

Those  who  raise  these  arguments  labor  under  two  prin- 
cipal misapprehensions.  In  the  first  place,  they  appear  to 
think  that  the  speed  of  the  plane  has  a  very  close  relation 
to  the  speed  of  scheduled  air  transportation,  whereas  exam- 
ination of  the  basic  factors  will  show  that  this  is  not  so. 
Secondly,  the  idea  seems  to  be  spreading  that  extra  speed 
may  be  attained  at  very  little  sacrifice,  which  again  shows 
that  the  real  facts  have  not  been  studied  by  those  who 
accept  this  idea. 

To  be  really  fast,  transportation  must  contain  two  fac- 
tors :  high  speed  and  regularity.  Any  delay  or  failure  to 
run  represents  a  reduction  in  the  average  speed  of  travel. 
For  example,  if  the  3,300  miles  from  New  York  to 
Paris  is  flown  in  thirty-three  hours  the  average  speed  is 
100  miles  per  hour.  But  if  it  is  necessary  to  wait  two 
weeks  for  weather,  as  often  happens,  the  average  speed  is 
nine  miles  per  hour. 

Air  transportation  today,  in  the  aggregate,  is  a  very  slow 
way  of  getting  about.  Frequently,  in  fact,  if  air  transporta- 
tion had  not  the  train  service  to  fall  back  upon  it  would  be 
slower  than  a  buggy.  To  prove  this  some  operator  could 
make  the  following  calculation:  take  his  records  for  the 
past  twelve  months  and  estimate  the  average  speed  from 
point  of  departure  to  destination  of  an  imaginary  group  of 
travellers  who  booked  tickets  on  every  schedule.  Sometimes 
they  arrived  on  schedule  by  air,  sometimes  the  plane  did 
not  run  at  all  or  ran  only  part  of  the  way  and  the  passenger 
had  to  find  a  train  and  continue  by  rail.  At  a  guess  I  would 
say* the  average  speed  of  air  travel  on  many  airlines  would, 
thus  calculated,  work  out  at  something  under  fifty  miles  per 
hour  even  though  they  are  using  planes  with  a  speed  of  120 
miles  per  hour.  If  one  were  to  take  those  same  passengers, 
imagine  that  they  had  no  train  service  to  fall  back  on  and 
calculate  their  average  speed  of  travel  entirely  by  air,  the 
figures  would  be  even  more  surprising.  In  any  case  such 
calculations  would  certainly  show  an  immense  gap  between 
the  speed  of  the  planes  and  the  average  speed  of  the  pas- 
senger. That  would  prove  that  real  speed  and  economy  in 
air  travel  are  to  be  acquired  not  so  much  in  the  increased 
speed  of  the  plane  but  rather  in  the  improvement  of  opera- 
tion methods  to  close  up  this  gap. 

The  Post  Office  Department  might  well  make  similar  cal- 
culations for  the  average  speed  of  letters  from  sender  to 
receiver.   If  it  did,  I  think  it  would  have  less  desire  to 


incur  the  enormous  additional  expense  of  operating  at  140 
miles  per  hour  rather  than  100  miles  per  hour. 

The  three  solutions  of  real  speed  in  air  transport  today 
are  blind  flying,  more  blind  flying  and  still  more  blind  fly- 
ing. Increase  in  the  speed  of  the  airplane  is  a  relatively 
minor  factor.  Air  transportation  apparently  has  yet  to  hear 
the  fable  of  the  hare  and  the  tortoise.  By  going  slower 
and  carrying  more  load  the  necessary  crew  and  equipment 
for  blind  flying  can  be  carried  and  greater  average  speed 
attained  as  a  result.  For  short  haul  work  improvement 
in  ground  transportation  between  airport  and  city  is  clearly 
important,  but  this  is  a  more  or  less  obvious  problem. 

The  next  thing  to  consider  is  how  these  much-discussed 
high  speeds  are  to  be  obtained.  I  have  talked  to 
operators  who  appear  definitely  under  the  impression  that 
the  value  of  high  speed  is  quite  a  new  idea,  and  that 
with  little  or  no  sacrifice  we  can  now  get  high  speeds  from 
our  planes  just  by  helping  ourselves  to  more  miles  per  hour. 
These  discussions  show  that  such  operators  have  made  only 
the  most  superficial  examination  of  facts.  Two  types  of 
planes  are  compared  when,  in  fact,  they  have  no  points  of 
comparison,  and  one  is  preferred  to  the  other  on  the  more 
obvious  facts  of  performance,  without  examining  how  this 
performance  is  obtained. 

About  a  year  ago,  it  was  found  in  a  popular  transport 
plane  that,  by  lowering  the  motors  a  few  inches,  a  very 
considerable  increase  in  speed  was  obtained.  Other  things 
remained  equal,  with  the  result  that  the  additional  speed 
was  a  free  gift  towards  cheapness  and  economy.  Many 
people  missed  the  fact  that  this  was  not  a  normal  increase 
in  speed;  it  was  merely  the  discovery  of  considerable  inef- 
ficiency— so  to  speak,  the  plane  had  been  running  with  the 
brakes  on  ;  somebody  had  discovered  it  and  taken  the  brakes 
off. 

This  kind  of  thing  seems  to  have  led  many  operators  to 
the  veneration  of  a  new  and  mysterious  god  called  "Clean- 
ing Up."  If  your  plane  does  100  miles  per  hour  and  you 
want  it  to  do  120,  you  just  "clean  it  up."  If  after  that,  you 
want  140  miles  per  hour,  you  just  "clean  it  up"  some 
more — and  so  on.  In  other  words,  you  avoid  the  factor  of 
increasing  costs  with  increasing  speeds  by  merely  helping 
yourself  to  free  speed. 

This,  on  the  face  of  it,  is  absurd,  because  if  it  were  pos- 
sible to  get  appreciably  more  speed  out  of  a  plane  by  some 
easy  cleaning  up,  it  would  prove  merely  that  it  was  a. very 
poor  design  in  the  first  place.  The  cleaning  up  idea  seems 
to  run  to  the  streamlining  of  various  parts  and  fittings, 
putting  pants  on  wheels,  retracting  landing  gears  and  similar 
devices.  In  the  design  of  new  ships,  on  the  cleaning  up 
theory,  everything  is  beautifully  streamlined  into  every- 
thing else  and  thus  speeds  are  obtained  which,  it  would  ap- 
pear, nobody  had  thought  of  before.  Actually,  in  all  this, 
you  are  not  getting  any  free  speed.  You  are  paying  for  it 
just  the  same  and  the  whole  question  is  whether  you  are 
getting  your  money's  worth.  Fairings  placed  around  fuse- 
lages and  various  fittings  all  add  to  the  weight.  If  they  are 
(Continued  on  page  100) 
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THE  BLIND  SPOT 

By  Don  Rose 


SOMETIMES  it  seems  a  sorry  shame  that  all  the  big 
shots  of  the  distant  past  are  dead  and  gone  to  glory. 
If  we  could  consult  with  some  of  them,  we  might 
find  the  answer  to  the  riddles  they  left  behind  them.  For 
lack  of  an  eye-witness  we  spend  a  vast  amount  of  time 
and  energy  in  guessing  our  way  among  the  dust,  cobwebs 
and  rubbish  heaps  of  the  past. 

This  may  be  why  we  get  so  little  help  from  experience 
while  trying  to  muddle  our  way  out  of  a  present  emergency. 
The  world  today  is  like  a  man  with  a  bad  cold  in  the 
head.  The  fact  that  there  have  been  bigger  and  better 
colds  in  the  head  is  of  no  help  to  him  at  all.  The  fact 
that  so  many  have  survived  them  gives  him  no  confidence 
in  his  own  ultimate  recovery. 

So  it  may  not  be  surprising  that  people  in  perplexity 
grow  impatient  with  the  guidance  of  the  past  and  turn  so 
readily  to  those  who  claim  for  knowledge  of  the  future. 
You  may  suppose,  bless  your  innocence,  that  such  super- 
stition is  gone  out  of  date.  You  will  be  wrong.  It  is  the 
estimate  of  reliable  authorities  that  there  are  at  least 
125,000  fortune  tellers,  mystics,  palmists  and  readers  of  the 
bumps  on  the  brain  doing  business  at  the  moment  in  the 
United  States  of  America.  There  is  a  smaller  but  im- 
pressive number  of  mediums,  psychics  and  astrologers 
making  an  immoral  living  by  telling  what  will  happen  to- 
morrow, and  this  doesn't  include  the  prophets  of  the 
Weather  Bureau. 

Even  a  little  experience  with  these  voodoo  artists  is 
sufficient  to  discover  that  the  future  is  not  much  more 
helpful  than  the  past  in  giving  guidance  for  the  present. 
It  seems  to  be  required  of  us  that  we  must  win  or  lose 
according  to  the  hand  that  is  dealt  us  today. 

That  sounds  simple,  but  there  is  a  trick  in  it.  For  it 
is  a  curious  fact  that  most  of  us  have  a  blind  spot  in  our 
vision  of  what  goes  on  beneath  our  very  noses.  It  is  cer- 
tainly true  of  economists,  who  can  explain  the  panic  of 
1857  much  better  than  the  depression  of  1931.  It  is  true 
of  philosophers  and  moralists,  who  can  tell  the  difference 
between  good  and  bad  in  the  Middle  Ages  but  couldn't 
.give  an  accurate  rating  of  their  own  stenographers.  It  is 
-true  of  historians,  who  can  explain  the  Thirty  Years  War, 
but  couldn't  see  the  World  War  coming  when  it  was  six 
weeks  away  nor  tell  us  what  it  was  all  about  thirteen  years 
after  it  ended. 

It  is  true,  unfortunately,  of  those  of  us  who  try  to  de- 
termine the  trend  of  the  times  and  its  effect  on  aviation. 
The  blind  spot  bothers  us  badly  as  we  study  which  way 
the  cat  will  jump.  We  think  we  see  the  cat,  and  we  think 
she  is  going  to  jump.  But  we  know  remarkably  little 
about  the  cat. 

I  am  thinking  of  the  possibility  that  the  future  will  look 
back  to  these  days  and  say  they  were  a  turning  point  in 
human  history.  Most  of  us  have  no  suspicion  of  it  as  we 
go  about  our  daily  business.  But  there  are  plenty  of  signs 
and  evidences  to  that  effect.  But  they  are  like  straws  in 
the  wind,  and  busy  people  have  little  time  to  look  at  straws. 
And  most  of  them  lie  in  the  blind  spot,  so  close  to  us 
that  we  can't  see  them  clearly.   It  is  quite  possible,  for  in- 


stance, that  we  are  all  playing  a  part  today  in  an  industrial 
revolution  more  important  than  the  one  brought  about  by 
the  discovery  of  steam  power.  It  is  not  unlikely  that 
Ghandi  in  India,  the  Japs  in  Manchuria  and  unrest  all 
over  Asia  are  symptoms  of  a  rearrangement  of  the  world's 
political  geography.  It  is  almost  certain  that  the  financial 
systems  of  the  world  are  under  permanent  reconstruction, 
that  the  relations  of  capital  and  labor  are  profoundly 
changing  and  that  great  empires  are  falling  to  pieces  all 
around  us. 

But  we  aren't  aware  of  these  things,  just  as  a  man  in  a 
muddy  trench  on  the  Western  front  in  the  winter  of  1917 
knew  nearly  nothing  about  the  progress  and  prospects  of 
the  War.  Sometimes  he  wasn't  sure  that  there  really  was 
a  war.  He  had  so  many  private  matters  to  attend  to  that 
he  couldn't  be  bothered  with  a  war.  He  had  to  keep  alive 
and  get  his  fair  share  of  rations  and  keep  down  the 
cooties  and  clean  his  rifle  and  curse  his  commanding  offi- 
cers and  obey  their  orders.  And  meanwhile  the  war  went 
on. 

We  won't  take  time  to  discuss  all  that  may  be  going  on 
behind  the  blind  spot.  Some  of  us  may  last  long  enough 
to  discover  that  we  lived  through  a  revolution,  an  earth- 
quake, a  day  of  judgment  and  an  economic  Armageddon, 
and  didn't  learn  about  it  until  long  after  it  was  all  over. 
But  we  may  consider  briefly  what  this  has  to  do  with  avia- 
tion. 

Aviation  belongs  principally  to  the  province  of  trans- 
portation. Airplanes  serve  some  other  purposes,  of  course, 
but  their  only  decent  duty  is  to  carry  passengers  and 
freight  from  here  to  there  as  quickly  as  possible.  If  the 
process  of  change,  decay  and .  reconstruction  is  affecting 
transportation,  therefore,  as  much  as  seems  to  be  the  case 
in  other  phases  of  civilization,  it  is  a  matter  of  considerable 
importance  to  the  flying  business. 

It  is  not  easy  to  see  beyond  the  blind  spot.  But  this  much 
is  certain  in  transportation — that  its  chief  changes  are  all 
in  favor  of  speed.  The  signs  of  it  are  in  the  earth  and 
sea  and  sky.  You  may  have  heard,  for  instance,  that  these 
have  been  bad  years  for  the  steamship  companies.  But  in 
three  countries  they  are  building  liners  that  are  to  be 
faster  than  anything  that  floats  today.  The  railroads  are 
rather  sick,  and  the  doctoring  of  the  I.C.C.  makes  them 
feel  no  better,  but  they  have  just  cut  hours  from  the  time 
of  the  crack  trains  across  the  continent.  The  latest  thing 
in  interurban  transportation  is  the  streamlined  electric 
car.  One  of  them  made  more  than  sixty  miles  an  hour 
last  month  in  a  trial  near  Philadelphia.  It  ran  into  some- 
thing subsequently  and  got  badly  bent,  but  that  was  only 
an  incidental  interruption  to  the  big  idea.  Over  in  Ger- 
many they  have  made  a  super-trolley  travel  more  than 
100  m.p.h.  by  using  an  airplane  engine  and  propeller  on 
a  streamlined  coach.  If  they  can  keep  it  on  a  track,  it's 
going  to  be  a  big  convenience  to  suburbanites  like  myself 
and  permit  me  to  get  a  shave  and  breakfast  on  the  same 
morning. 

It  needs  no  argument  that  all  that  favors  speed  is  in 
(Continued  on  page  99) 
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ZEPPELOONATICS  AT  LARGE 


OVER  the  Naval  Air  Station  at  Lakehurst,  New 
Jersey,  on  the  morning  of  November  3,  1931, 
there  brooded  an  air  of  tense  expectancy.  The 
Akron,  new  queen  of  the  skies,  shuddered  at  her  moorings 
in  the  huge  airship  dock;  her  commander,  Lieut.  Com- 
mander Charles  E.  Rosendahl,  stood  ready  to  board;  her 
crew,  drawn  up  in  a  quivering  group,  wore  the  look  of  men 
awaiting  the  command  that  would  send  them  forward  to 
grapple  with  some  unseen  enemy. 

It  was  just  five  o'clock  of  a  clear  fall  morning.  The 
cavernous  airdock,  unwarmed  as  yet  by  the  rays  of  the 
morning  sun,  held  that  dread  chill  familiar  to  bank  presi- 
dents who  visit  their  vaults  to  examine  frozen  assets. 

The  officers  and  men  boarded  the  airship,  already  moored 
to  her  traveling  stub  mooring  mast,  and  took  their  ap- 
pointed places.  Tensely  they  waited.  The  Los  Angeles, 
already  in  the  air,  was  moving  away  from  Lakehurst.  Only 
the  Akron  and  her  devoted  crew  awaited  the  arrival  of 
that  sinister  something. 

At  the  fatal  hour  of  six  a.m.  several  cars  drew  up  to 
the  airdock's  entrance  and  from  the  vehicles  descended  a 
crew  of  newspaper  reporters,  photographers,  radio  men, 
magazine  feature  writers,  special  correspondents,  publicity 
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men,  and  other  subnormal  growths. 

As  the  order,  "Prepare  to  repel  boarders!"  rang  out, 
the  brave  men  of  the  Akron's  crew  grasped  wrenches,  ham- 
mers, and  blackjacks,  evidently  prepared  to  sell  their  lives 
as  dearly  as  possible.  "If  them  birds  get  aboard  here," 
growled  a  bo'sun,  "it'll  be  only  over  my  dead  body."  What 
was  their  dismay,  however,  to  learn  that  each  one  had 
come  armed  with  a  Naval  Order — a  practically  sacred 
document — ordering  the  commander  of  the  Akron  to  sur- 
render his  ship  without  a  struggle!  Filled  with  dismay 
the  crew  watched  the  horde  scramble  aboard,  trampling  on 
anything  breakable,  stumbling  over  wires,  knocking  the 
ship's  cat  off  its  own  catwalk,  and  otherwise  conducting 
themselves  after  the  manner  of  literary  and  photographic 
men  out  for  an  airing. 

The  crew  of  the  captured  airship  did  the  only  thing 
possible  in  the  circumstances — they  prepared  to  get  their 
craft  into  the  air,  doubtless  hoping  that  at  least  a  few  of 
this  army  of  invaders  would  stumble  and  fall  out  of  the 
ship  before  breakfast.  It  was  a  forlorn  hope,  however, 
for  the  moment  the  Filipino  mess  attendants  placed  food 
on  the  mess  room  tables,  it  was  seized  and  devoured  by 
the  hungry  barbarians,  of  whom,  unfortunately,  not  a  single 
one  was  missing. 

Sherman  Altick  of  the  New  York  Sun,  than  whom  no 
man  carries  more  weight  in  the  world  of  words,  furnished 
a  momentary  diversion,  for  as  he  was  preparing  to  heave 
his  amazing  bulk  aboard  the  airship,  a  small  boy  was  dis- 
covered in  the  act  of  trying  to  stow  away  on  Mr.  Altick — 
evidently  under  the  impression  that  Mr.  Altick  was  the 
Akron  itself !  A  search  party  hastily  organized  by  a  Chief 
Petty  Officer  boarded  Mr.  Altick,  made  a  search,  and  dis- 
covered the  culprit  hiding  under  one  of  Mr.  Altick's  chins. 

Perhaps  you  six  readers  have  noticed  that  up  to  this 
point  of  departure  I  have  refrained  from  mentioning  my- 
self. But  the  truth  is  that  until  the  ship  was  well  in  the 
air  I  kept  very  quiet — almost  invisible,  in  fact — lest  some 
admiral  spot  me  and  recall  sundry  articles  of  mine  on  the 
subject  of  the  battleship  which  might  lead  to  my  ejection 
from  this  air  cruiser.  However,  the  only  admiral  in  sight 
was  Admiral  William  A.  Moffett,  who  started  out  as  a 
water-cooled  admiral  but  was  converted  into  an  air-cooled 
job,  and  as  such  has  been  functioning  with  great  effi- 
ciency ever  since.  I  emerged  from  under  an  engine  where 
I  had  secreted  myself,  and  proceeded  to  watch  the  take-off. 

I  shall  try  to  describe  what  happens  before  and  after 
the  mystic  command,  "Up  ship!"  rings  out.  I'm  slightly 
handicapped  as  I  observed  the  maneuver  while  lying  flat 
on  my  stomach,  sandwiched  in  between  two  other  gatherers 
of  news.  There  we  lay,  in  a  companionway  along  the 
side  of  the  mess  deck,  much  after  the  manner  of  sardines 
in  a  tin,  with  the  exception  that  we  could  look  out  of  large, 
slanting  windows  in  the  Akron's  hull.  Now,  the  news- 
hounds — called  daschunds  in  Germany — who  were  given 
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places  in  the  control  cars  could  see  and  hear  everything. 
But  all  that  I  and  the  other  bits  of  flotsam  and  jetsam 
could  see  from  our  positions  was  simply  that  portion  of 
the  floor  of  the  airdock  beneath  the  windows  in  the  hull. 
At  this  we  stared  intently,  most  of  us  simply  staring,  while 
others  of  us  scribbled  industriously.  What  they  found  to 
write  about  I  don't  know,  for  all  we  could  see  was  the 
floor  of  that  hangar.  However,  various  uniformed  men 
were  walking  around,  and  there  was  about  the  place  an  air 
of  coming  events.  In  fact,  even  as  we  watched  the  floor, 
it  began  to  move  back  toward  the  stern  of  the  Akron.  At 
least,  there  was  no  sensation  of  motion  aboard  the  airship ; 
she  was  simply  stationary  in  the  air,  and  first  the  floor 
and  then  the  sands  of  Lakehurst  field  were  pulled  back 
by  some  invisible  mechanism.  That's  how  smoothly  the 
big  ship  was  towed  out  of  the  dock  by  her  powered  mobile 
mooring  mast. 

For  many  minutes  those  of  us  in  the  hull  stared  at 
the  sandy  soil  of  New  Jersey,  a  part  of  the  hangar,  and 
sundry  buildings  at  the  edge  of  the  field.  Of  the  rest  of 
the  ship  we  could  see  nothing  but  one  propeller,  which  even 
as  we  watched  turned  from  a  vertical  to  a  horizontal  plane, 
and  began  to  revolve.  There  were  dull  rumblings  from 
distant  parts  of  the  ship,  the  persistent,  humming  sound 
of  a  dynamo,  and  the  occasional  grunt  of  a  literary  gentle- 
man removing  his  weight  from  his  breastbone.  Still,  there 
were  no  sounds  that  would  indicate  to  an  old  airplane  pilot 
that  an  ascent  had  begun,  so  it  was  with  considerable  sur- 
prise that  I  looked  down  and  saw  several  brown  mice  run- 
ning, on  their  hind  legs,  across  the  sand — to  realize  in  a 
moment  that  they  were  not  mice,  but  men,  and  that  we 
were  several  hundred  feet  in  the  air.  It  was  as  smooth  and 
easy  as  that! 

Even  as  I  watched  it,  the  propeller,  which  had  been 
drawing  us  upward,  turned  slowly  into  the  vertical  plane, 
and  evidently  joined  the  seven  other  propellers  that  I 
could  not  see,  in  the  business  of  pulling  the  ship  forward. 


For  forward  we  went,  though  so  smoothly  and  with  such 
an  absence  of  vibration  that  the  illusion  grew  that  we 
were  standing  still  while  the  earth  was  dragged  backward. 
The  rumbling  noise  of  our  propellers  and  engines  seemed 
to  be  somewhat  greater  than  the  noise  of  a  railroad  train, 
but  considerably  less  than  the  sound  of  a  subway  express. 

What  interested  me  immediately  after  the  start  of  our 
flight  was  the  tantalizing  odor  of  bacon  and  eggs  and  coffee. 
I  rose  from  the  floor  and  followed  my  nose  to  the  galley, 
a  compartment  about  the  size  of  a  $3  hotel  room  on  the 
light  shaft.  Here,  over  a  gas  range,  a  gentleman  of  un- 
doubtedly noble  nature  was  bending.  In  his  hand  he  held 
a  pancake  turner  with  which  he  was  shovelling  slices  of 
bacon  and  happily  mated  pairs  of  eggs  onto  plates,  which 
two  serious  Filipinos  were  making  off  with.  Restraining 
my  first  impulse  to  tackle  the  Filipinos  and  wrest  their 
burdens  from  them,  I  merely  slunk  along  behind  them, 
past  two  small  rooms  fitted  with  tables  and  chairs  to  ac- 
commodate a  dozen  people  each,  and  came  to  another  room 
marked  "Officers  Mess."  Here  several  officers  were 
seated,  in  a  desperate  effort  to  get  their  breakfast  aboard 
before  all  of  the  newspaper  men  had  learned  the  location 
of  this  magic  room,  which  was  furnished  with  an  aluminum 
table  and  seven  chairs,  an  aluminum  sideboard,  aluminum 
eating  utensils,  and  Beetleware  plates,  cups,  and  saucers. 

Casually  knocking  two  rather  cod-browed  special  corre- 
spondents out  of  my  path,  I  glided — or  stalled — into  a 
chair  immediately  before  which  the  trusting  Filipino  had 
deposited  the  plate  of  bacon  and  eggs.  By  the  time  he 
had  managed  to  inform  me  that  this  chair  had  been  re- 
served for  the  Admiral  himself,  one  egg  and  half  the  bacon 
already  had  disappeared  and  I  was  reaching  out  here  and 
there  for  toast,  butter,  sugar,  cream,  and  other  oddments. 
It  was  the  first  time  in  my  many  hours  in  the  air,  covering 
a  period  of  over  sixteen  years,  in  which  I  had  sat  down 
to  real  food,  served  in  an  air-going  vehicle.  Sandwiches 
{Continued  on  page  102) 
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AIR— HOT  AND  OTHERWISE 


THE  picture  in  the  center  of  this 
page  attracted  my  attention  as 
it  hung  in  the  office  of  one  of 
Admiral  Moffett's  aides  in  Washing- 
ton.   A  copy  of  it  should  be  on  the 
wall  of  every  aircraft  executive  in  the  United  States. 

It  admirably  symbolizes  the  one  thing  most  necessary 
to  the  right  development  of  American  aeronautics  at  the 
moment. 

What  we  need  is  teamwork — teamwork  plus !  We  must 
have  it  to  put  back  the  appropriations  which  have  been 
cut  from  the  estimates  of  both  the  Army  Air  Corps  and 
the  Bureau  of  Aeronautics,  including  that  which  will  give 
the  Reserves  flying-time,  material,  everything.  This  could 
be  done,  can  be  done,  and  if  the  right  kind  of  organization 
is  put  behind  the  effort,  will  be  done. 

It  must  be  done.    If  it  is  not  done   

the  near  future  will  see  America's 
air  effort  deficient  in  even  more  de- 
tails than  at  present. 

This  industry  is  going  to  be 
shocked  when  it  learns  what  the  bud- 
get heads  have  done  to  their  esti- 
mates of  appropriations  needed.  But 
it  must  not  faint  away.  Everyone 
in  Washington  feels,  even  if  unwil- 
ling to  say,  that  cuts  are  inevitable. 

But  is  our  job  to  see  to  it  that  we 
do  not  bear  more  than  our  share — ■ 
that  we  do  not  bear  so  much  that 
the  country  will  suffer  too  severely, 
and  that  our  industry  shall  not  be 
destroyed  by  a  short-sighted  economy 
wave. 

The  nation  must  have  economy, 
but  we've  got  to  have  protection 
from  more  of  it  than  would  be  safe 
for  either  the  nation  or  ourselves. 
That  protection  will  come  from  no 
one  except  ourselves. 

Members  of  Congress  must  be  shown  the  necessity  for 
putting  back  these  sums  which  have  been  preliminarily 
eliminated  from  our  appropriation  bills.  The  industry 
must  be  in  a  position  to  develop  those  things  which  it 
is  obvious  that  the  Government  will  need  and  may  need 
badly,  even  if  this  shall  mean  the  change  of  existing  laws. 

In  this  emergency  there  can  be  no  watchword  for  us 
except  teamwork. 

Teamwork  is  essential  if  we  are  to  secure  the  necessary 
domestic  and  foreign  air  mail  appropriations ;  it  is  neces- 
sary if  we  are  to  take  constructive  testimony  into  the  hear- 
ings of  the  investigation  committees  that  will  get  to  work 
as  soon  as  Congress  convenes ;  it  is  necessary  in  every 
branch  of  the  industry — engineering,  production,  domestic 
sales,  export. 

And  teamwork  will  do  the  trick  for  us  as  it  has  done 
it  for  other  industries.  If  you  don't  remember  the  "Save 
the  Surface"  campaign  of  the  American  paint  manufac- 
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turers,  get  some  advertising  man  to 
tell  you  its  inspiring  details.    It  pre- 
served them  from  destruction  by  for- 
eign competition  and  inertia,  as  their 
product  could  and  now  does  preserve 
the  "surface"  of  almost  everything  American.    That  effort 
was  desperately  needed;  it  was  intelligent  and  effective. 
It  worked.    In  three  years  it  quadrupled  sales.    It  taught 
individuals  of  the  industry  how  to  sell  their  product.  It 
taught  consumers  how  to  use  it  so  as  to  get  the  best  value 
out  of  it.    It  taught  everybody  teamwork.    Especially  the 
manufacturers  learned  that  they  could  well  afford  to  help 
each  other  get  new  orders  instead  of  cutting  one  another's 
throats.    In  eight  years  this  campaign  organized  an  indus- 
try that  at  the  start  was  as  chaotic  as  the  aircraft  industry 
seems  today. 

Let's  begin  1932  by  following  in 
the  footsteps  of  the  nation's  most 
intelligent  businessmen.  We  can  do 
well  if  we  try.  Certain  branches  of 
aeronautics  have  gone  ahead  inde- 
pendently of  the  balance  of  the  in- 
dustry. With  intelligent  cooperative 
work  they  could  go  ahead  five  times 
as  fast. 

So,  from  the  very  start  of  1932, 
let's  work  together,  pulling  all  the 
chestnuts  out  of  the  fire  and  dividing 
them  after  we  get  them  out  instead 
of  letting  the  fire  destroy  them  as 
we  fight  to  see  who  shall  get  at  them 
first. 

Teamwork  must  produce  the  ap- 
propriations for  aircraft  carriers  up 
to  the  allotted  tonnage  before  the 
shipyards  can  produce  the  carriers 
themselves.  Aircraft  carriers  will 
mean  sales  to  the  Government  of 
aircraft  that  the  safety  of  the  nation 
positively  demands  and  that  the 
prosperity  of  the  industry  as  positively  requires.  If  these 
are  not  started  before  1932  the  Disarmament  Conference 
probably  will  prevent  them  from  ever  being  built  at  all. 
It  is  the  plain  duty  of  the  industry  to  forestall  such  a  grim 
situation.  The  United  States  must  be  as  safe  as  is  allowed 
under  its  agreements.  These  carriers  have  been  allowed 
to  us.  All  other  nations  have  built  or  are  building  up  to 
their  allotments.  We  have  done  nothing  with  regard  to 
these  essential  carriers.  We  must  do  something — some- 
thing quick,  worth  while,  energetic — if  we  ever  are  to 
launch  them. 

This  picture  of  the  Army  mules  was  on  Admiral  Mof- 
fett's walls.  The  mule  is  the  Army's  animal.  But  you 
can't  fool  the  Admiral.  He  takes  a  good  thing  wherever 
he  may  find  it.  Even  a  picture  of  a  pair  of  mules.  Even 
a  picture  of  a  pair  of  Army  mules.  He  is  first  for  the 
Navy.  But  if  an  Army  mule  has  a  good  idea  he  won't 
reject  it  because  the  mule  is  not  a  Navy  goat.  Let  us 
profit  by  his  grand  example. 
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THERE  is  no  denying  the  spirit  of  youth  and 
accomplishment.    Human  competition  has 
made  whatever  one  may  consider  the  "hav- 
ing-worth"  of  things  that  are  today. 

Art,  science  and  industry  have  ever  taken  their 
toll  among  those  who  ventured  beyond  the  line  of 
common  practice,  and  it  is  but  natural  that  the  most 
magnificent  problem  ever  set  for  man  should  pay 
even  in  proportion. 

Rather  than  discourage  these  feats,  air  opinion 
has  inclined  to  their  encouragement  when  safe- 
guarded by  the  best  equipment,  adequate  prepara- 
tion and  most  competent  pilotage. 

The  great  transcontinental  and  transoceanic 
flights  of  the  past  years  have  stimulated  inventive 
genius,  encouraged  skill  and  stirred  increased  study 
by  all  those  agencies  which  are  contributing  so 
much  to  the  bringing  of  light  within  the  common 
.  use  of  all. 

Out  of  118  take-offs  between  1873  and  Decem- 
ber,1 1931,  there  have  been  sixty-three  successful 
air  crossings  of  the  Atlantic  ocean,  North  and 
South.  Other  voyagers  reached  their  destinations 
by  their  own  means  or  were  found  and  brought  to 
other  ports.  Eleven  craft-crews  have  been  lost  in 
the  course  of  these  actual  flights,  beginning  with 
the  loss  of  Romain  and  Mountayres  in  their  attempt 
to  cross  the  South  Atlantic  in  1927. 

The  accompanying  tabulation  shows  the  attempted 
and  successful  balloon,  airship  and  airplane  cross- 
ings. Still  others  have  been  projected  and  subse- 
quently abandoned.  Many  great  flights  have  also 
been  made  across  other  large  bodies  of  water  and 
in  coastwise  flying. 

Completed  journeys  in  the  accounts  which  fol- 
low are  indicated  in  bold  face  type. 


Following  is  a  tabulation  of  completed  air  crossings  of  both  North  and 
South  Atlantic  in  either  direction  chronologically.   ^Indicates  airship. 


1  Read   

2  Alcock-Brown   

*3  Scott   

*4  Scott   

5  Cabral-Coutinho   

6  World  Fliers  

7  World  Fliers  

*8  Eckener,  ZR3  

9  Major  Franco  

10  De  Barres  

11  Pinedo   

12  De  Beires  

13  Lindbergh   

14  Pinedo   

15  Chamberlin   

16  Byrd   

17  Brock-Schlee   

18  Costes-Lebrix   

19  Von  Huenefeld  

20  Stultz-Earhart   

21  Del  Prete  

*22  Eckener   

*23  Eckener   

24  Jiminez-Iglesias   

25  Assollant-Lefevre   

26  Williams- Yancey   

*27  Eckener   

*28  Eckener   

*29  Lehmann   

30  Challe-Borges   

31  Mermoz   

*32  Eckener   

*33  Eckener   

34  Kingsf ord  Smith  

*35  Booth   

*36  Booth   

37  Capt.  von  Gronau  

38  Costes-Bellonte   

39  Boyd-Connor   

40-50    Balbo  with  11  planes 

51  Christiansen   

52  Post-Gatty   

53  Hoiriis-Hillig   

54  Endres-Magyar   

55  Boardman-Polando   

56  Herndon-Pangborn   

57  Capt.  W.  Von  Gronau .  . . 

*58  Eckener   

*59  Eckener   

*60  Lehmann   

*61  Lehmann   

*62  Lehmann   

*63  Lehmann   


Eastbound  No. 
Eastbound  No. 
Westbound  No. 
Eastbound  No. 
Westbound  So. 
Westbound  No. 
Westbound  No. 
Westbound  No. 
Westbound  So. 
Westbound  So. 
Westbound  So. 
Westbound  So. 
Eastbound  No. 
Eastbound  No. 
Eastbound  No. 
Eastbound  No. 
Eastbound  No. 
Westbound  So. 
Westbound  No. 
Eastbound  No. 
Westbound  So. 
Westbound  No. 
Eastbound  No. 
Westbound  So. 
Eastbound  No. 
Eastbound  No. 
Westbound  No. 
Eastbound  No. 
Eastbound  No. 
Westbound  So. 
Eastbound  No. 
Westbound  So. 
Westbound  So. 
Westbound  No. 
Westbound  No. 
Eastbound  No. 
Westbound  No. 
Westbound  No. 
Eastbound  No. 
Westbound  No. 
Eastbound  No. 
Eastbound  No. 
Eastbound  So. 
Westbound  So. 
Eastbound  No. 
Eastbound  No. 
Westbound  No. 
Westbound  So. 
Eastbound  So. 
Westbound  So. 
Eastbound  So. 
Westbound  So. 
Eastbound  So. 


Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
America 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 


1st  non-stop 
2nd  non-stop 
3rd  non-stop 


4th  non-stop 


5th  non-stop 

6th  non-stop 

7th  non-stop 

8th  non-stop 
9th  non-stop 

10th  non-stop 

11th  non-stop 

12th  non-stop 

13th  non-stop 

14th  non-stop 

15th  non-stop 

16th  non-stop 

17th  non-stop 

18th  non-stop 

19th  non-stop 

20th  non-stop 

21st  non-stop 
22nd  non-stop 

23rd  non-stop 

24th  non-stop 

25th  non-stop 

26th  non-stop 

27th  non-stop 

28th  non-stop 
29th  non-stop 
30th-40th  n-s. 

41st  non-stop 
42nd  non-stop 
43rd  non-stop 
44th  non-stop 
45th  non-stop 

46th  non-stop 
47th  non-stop 
48th  non-stop 
49th  non-stop 
50th  non-stop 
51st  non-stop 


THE  ATLANTIC  FLIGHTS 
1873 

1.  Oct.  7.  FIRST  ATTEMPT. 
William  H.  Donaldson,  Alfred  Ford  and 
George  A.  Lunt  of  the  Daily  Graphic  in 
the  balloon  Graphic  from  Brooklyn,  N. 
Y. ;  landed  at  New  Canaan,  Conn. 

1910 

2.  Oct.  15.  FIRST  AIRSHIP  AT- 
TEMPT. Walter  Wellman  and  crew 
from  Atlantic  City,  N.  J.,  abandoned  the 
airship  America  some  800  miles  out  and 
the  party  was  rescued  by  a  steamer  in  re- 
sponse to  distress  signals. 

1919 

3.  May  18.    Harry  C.  Hawker  and 


McKenzie  Grieve  ( Sopwith-Rolls  375 
open  land  biplane)  from  St.  Johns,  N.  F., 
in  competition  for  the  London  Daily  Mail 
$50,000  prize  for  first  crossing.  Engine 
trouble  developed  some  1200  miles  out 
and  descent  in  the  ocean  alongside 
steamer  after  \4y2  hours'  flying. 

4.  May  18.  Captain  F.  P.  Raynham 
and  C.  W.  F.  Morgan  (Martynside-Rolls 
285)  attempted  the  trip  an  hour  later 
but  broke  an  axle  in  taxying. 

5.  May  16-31.  FIRST  AIR 
CROSSING.  Commander  A.  C.  Read, 
Lt.  E.  F.  Stone,  Lt.  Walter  Hinton,  En- 
sign H.  C.  Rodd,  Lt.  J.  L.  Breeze,  Chf. 
Mchsts.  Mate  E.  C.  Rhodes,  (N.C.  4, 
4  Liberty  400  open  sea  biplane)  from 


Trepassy  Bay,  N.  F.,  to  Plymouth,  Eng- 
land, with  stops  at  Azores,  Lisbon,  Mon- 
dego  River,  and  Ferrol.  Total  distance 
4791  miles ;  from  Trepassy  Bay  to  Lis- 
bon, 2437  miles.  Left  New  York  May  8. 
Total  flying  time  53:58:00  New  York- 
Plymouth. 

6.  May  16-17.  Lt.  Comdr.  P.  N.  L. 
Bellinger,  Lt.  Comdr.  M.  A.  Mitscher, 
Lt.  L.  T.  Barin,  Lt.  H.  Sadenwater,  Chf. 
Mchsts.  Mate  C.  I.  Kesler  and  Mchst. 
R.  Christensen  in  the  N.C.  1  from  Trep- 
assy Bay.  Landed  at  sea  on  the  17th 
about  200  miles  short  of  Horta,  Azores. 
After  5  hours'  running  on  the  surface  the 
party  was  rescued  by  destroyer. 

7.  May  16-19.    Comdr.  J.  H.  Towers, 
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Comdr.  H.  C.  Richardson,  Lt.  D.  H. 
McCullough,  Lt.  Comdr.  R.  A.  Lavender, 
and  Mchst.  L.  R.  Moore  in  the  N.C.  3 
from  Trepassy  Bay.  Landed  at  sea  and 
reached  shore  by  running  on  the  sea 
some  60  hours,  covering  233  miles  to 
Horta. 

8.  June  14.  FIRST  NON-STOP 
CROSSING.  Capt.  John  Alcock  and 
Lieut.  Arthur  W.  Brown,  an  American, 
from  St.  Johns,  N.  F.,  to  Clifden,  Ire- 
land (Vickers— 2  Rolls  375  land  biplane), 
1890  miles  in  16:12:00. 

9.  July  4.  Rear  Admiral  Kerr,  Major 
T.  Gran  and  Major  Brackley  (Handley 
Page — 4  Rolls  350  land  biplane)  damaged 
their  craft  in  a  start  from  Harbor  Grace 
and  abandoned  the  venture. 

10.  July  2-6.  FIRST  AIRSHIP 
CROSSING:  FIRST  ROUND  TRIP. 
British  rigid  airship  i?-34  (5  Sunbeam 
250  hp  engines),  commanded  by  Major 
G.  H.  Scott,  from  East  Fortune,  Scot- 
land, to  Mitchel  Field,  Garden  City, 
N.  Y.,  non-stop,  3270  miles  in  108:12:00. 
Lt.  Comdr.  Zachary  Lansdowne,  U.S.N., 
was  on  board  on  the  westward  trip.  The 
total  personnel  included  10  officers,  17 
of  crew  and  2  radio  operators. 

11.  July  9-12.  Col.  William  N. 
Hensley,  Army  Air  Corps,  replaced 
Lansdowne  on  the  75-hour  return  trip 
to  Pulham,  England,  July  9-12. 

1922 

12.  Mar.  30-Apr.  18.  FIRST 
SOUTH    ATLANTIC  CROSSING. 

Captains  Sacadura  Cabral  and  Admiral 
Gago  Coutinho  (Fairey-Rolls  375  biplane 
seaplane)  from  Lisbon,  Spain,  to  St. 
Paul's  Rock,  3000  miles,  with  stops  at 
Las  Palmas,  Canary  Isls.,  St.  Vincent, 
Cape  Verde  Isls.,  and  Porto  Praya.  Ma- 


chine damaged.  Balance  of  flight  to 
Fernando  Noronha  and  Pernambuco, 
Brazil,  and  thence  with  3  stops  to  Rio 
Janeiro  completed  subsequently.  From 
Lisbon  to  Pernambuco  by  route  3750 
miles. 

1924 

13-14.  July  17- Aug.  31.  FIRST 
WESTBOUND  AIRPLANE  CROSS- 
ING, Air  Corps  "Round  World  Fliers." 
Lt.  Lowell  Smith  with  Lt.  Leslie  P. 
Arnold  and  Lieut.  Eric  H.  Nelson  with 
Lieut.  John  Harding  in  the  Chicago  and 
the  New  Orleans  (Douglas-Liberty  400 
sea  biplanes)  crossed  from  Brough, 
Scotland,  to  Ice  Tickle  Bay,  Labrador, 
with  intermediate  stops  at  Kirkwall, 
Hornafjord,  Reykjavik,  Frederiksdal 
and  Ivigtut,  2850  miles,  flying  time 
39 :23 :00. 

15.  Lieutenants  Leigh  Wade  and 
H.  H.  Ogden  had  alighted  in  the  ocean 
en  route  to  the  start  and  were  later 
rescued  by  a  trawler  and  brought  in  by 
a  U.  S.  destroyer. 

16.  Aug.  21.  Signor  Locatelli  (Dor- 
nier  Wal,  2  Rolls  flying  boat),  Italian 
pilot  attempting  a  world  flight  from 
Rome,  took  off  from  Reykjavik  for  Fred- 
eriksdal, Greenland,  in  company  with  the 
U.  S.  Army  Air  Corps  "World  Fliers." 
Locatelli,  with  his  aide  and  2  mechanics, 
alighted  on  the  ocean  through  engine 
trouble.  They  were  rescued  3  days  later 
by  a  U.  S.  destroyer. 

17.  Oct.  12-15.  THIRD  AIRSHIP 
CROSSING.  German  airship  ZR3 
(later  the  Los  Angeles),  powered  by  5 
Maybach  400  hp  engines,  crossed  the 
Atlantic  from  Friedrichshafen,  Germany, 
to  Lakehurst,  N.  J.,  via  the  Azores  and 
Newfoundland,  4010  miles  air  line  in 
81:17:00. 


In  addition  to  the  commander  Hugo 
Eckener,  officers  and  men  comprising  the 
total  personnel  of  32,  were  the  following 
Americans:  Comdr.  Klein,  U.S.N. ;  Lt. 
Commdr.  Kraus,  U.S.N. ;  Major  Frank 
M.  Kennedy,  U.S.A.  Air  Corps;  and 
Captain  Steele,  U.S.N. 

1926 

18.  Jan.  22-31.  NINTH  AIR 
CROSSING.  Major  Ramon  Franco, 
Capt.  Ruiz  de  Alda,  Pilot  Duran,  Me- 
chanic Rada  in  the  Ne  Plus  Ultra  (Dor- 
nier  Wal,  2  Napier  450  mono  flying 
boat),  from  Palos  de  Moguer,  Spain,  to 
Pernambuco,  Brazil,  a  3879  mile  route,  in 
37 :25  :00  flying  time  with  stops  at  Canary 
Isls.,  Bay  de  Gando,  Porto  Praya,  Ribera 
de  Inferno  and  Fernando  de  Noronha 
where  Duran  left  the  party.  From  Per- 
nambuco they  continued  to  Rio  de 
Janeiro,  Montevideo  and  Buenos  Aires. 

1927 

19.  Sept.  21.  Capt.  Rene  Fonck, 
Curtin,  Clavier  and  Islamoff  (Sikorsky, 
3  Rhone  420  land  biplane)  crashed  in 
take-off  at  Garden  City,  N.  Y.,  in  pro- 
posed oceanic  flight. 

20.  Oct.  25-Apr.  28,  1927.  Joao 
Ribeiro  de  Barres,  Cunha,  Capt.  Newton 
Braya,  Lt.  Joao  Negrao,  and  Vasco  Cin- 
quini  in  the  Jahu  (Savoia  55,  2  Isotta  550 
mono  flying  boat)  from  Gibraltar,  Spain, 
to  Natal,  Brazil,  with  stops  at  Las  Pal- 
mas, Cape  Verde  Islands,  and  Fernando 
de  Noronha,  3,519  miles,  in  the  course  of  a 
flight  from  Genoa,  Italy,  to  Sao  Paulo, 
Brazil.  The  entire  flight  included  stops 
at  Alicante,  Gibraltar,  Las  Palmas,  Cape 
Verde  Islands,  Fernando  de  Noronha, 
Natal,  Recife,  Bahia,  Rio  de  Janeiro  and 
Santos.  They  arrived  in  Rio  July  27, 
1927.   Cunha  was  dropped  at  Las  Palmas. 

21.  Feb.  19-24.  General  Francesco 
de  Pinedo,  Capt.  del  Prete  and  me- 
chanic Zachetti  in  the  Santa  Maria, 
(Savpia  55,  2  Isotta  500  mono  flying 
boat)  from  Dakar,  Senegal,  to  Port 
Natal,  Brazil,  2290  miles,  with  stops  at 
Porto  Praya,  (Cape  Verde  Isls.)  and 
Fernando  Noronha,  continuing  to  Rio  de 
Janeiro  and  the  United  States  in  the 
course  of  a  tour  from  Rome  and  return. 

22.  Mar.  2.  Maj.  Tadeo  Larre- 
Borges,  his  brother,  Capt.  Ibarra,  and 
mechanic  Rigoll  (Dornier,  2  Farman  500 
mono  flying  boat)  left  Casablanca  for 
South  Atlantic  flight  but  turned  back  be- 
cause of  oil  leak. 

23.  Mar.  16-18.  Lt.  Col.  Sarmento 
de  Beires,  Duvalle  Portugal  de  Cas- 
tilho  and  Gouveia  in  the  Argos  (Dornier 
Wal,  2  Lorraine  450  mono  flying  boat) 
from  Bolama,  Portuguese  Guinea,  to 
Fernando  Noronha,  Brazil,  1560  miles  in 
17:30:00.  After  refueling  the  flight  was 
continued  the  same  day  to  Natal,  Brazil, 
1800  miles  in  all,  and  thence  to  Pernam- 
buco, Bahia  and  Rio  de  Janeiro  June  15. 
The  flight  started  at  Pisa.  Italy,  Mar.  2. 
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24.  May  5.  Capt.  St.  Romain,  Comdr. 
Mountayres  and  Petit  (Farman-2  Lor- 
raine 450  land  biplane)  lost  between  St. 
Louis,  Senegal,  and  Pernambuco  on  a 
flight  from  France  to  Buenos  Aires. 

25.  May  S.  Captains  Charles  Nun- 
gesser  and  Francois  Coli  in  the  Oiseau 
Blanc  (Lavasseur-Lorraine  450  land  bi- 
plane) from  Paris  for  New  York.  Lost 
at  sea. 

26.  May  20-21.  FIRST  FLIGHT 
TO  FRANCE.  Capt.  Charles  A. 
Lindbergh  in  the  Spirit  of  St.  Louis 
(Ryan-Wright  200  cabin  land  mono- 
plane) from  Roosevelt  Field,  New  York, 
to  Le  Bourget  Field,  Paris,  the  13th 
Atlantic  crossing  and  5th  non-stop  riight, 
3620  miles  in  33:29:30. 

27.  May  23-June  13.  General  Fran- 
cesco de  Pinedo,  Capt.  del  Prete  and 
mechanic  Zachetti  in  the  Santa  Maria  II 
(Savoia,  2  Isotta  500  flying  boat)  from 
Trepassy,  N.  F.  After  12  hours'  flying 
they  alighted,  May  23,  on  the  water 
about  160  miles  from  the  Azores,  1350 
miles  from  the  start,  and  were  towed  to  the 
Azores.  On  June  10,  after  repairs,  they 
returned  to  the  point  of  landing  and  con- 
tinued the  flight.  On  June  13  they  ar- 
rived at  Lisbon,  Portugal,  after  stop  at 
St.  Michaels,  2,420  miles  in  all.  They 
completed  their  trip  at  Rome  on  June  16, 
after  covering  some  25,175  miles  in  their 
complete  circuit,  Rome  to  Rome. 

28.  Tune  4-5.  FIRST  FLIGHT  TO 
GERMANY.  Clarence  D.  Chamber- 
lin  and  Charles  A.  Levine  in  the 
Columbia  (Bellanca-Wright  200  cabin 
land  monoplane)  from  Roosevelt  Field, 
to  Eisleben,  Germany,  3930  miles,  in 
about  42:00:00,  world  distance  air  line. 
On  June  7  they  continued  to  Berlin  with 
one  intermediate  stop.  Fifteenth  Atlantic 
crossing  and  6th  non-stop. 

29.  June  29-July  1.  Commander  R. 
E.  Byrd,  Bert  Acosta,  George  O.  Noville 
and  Bernt  Balchen  in  the  America 
(Fokker.  3  Wright  200  cabin  land  mono- 
plane), Roosevelt  Field,  New  York,  to 
Ver-sur-Mer,  France,  3490  miles,  where 
landing  was  made  in  the  sea.  Elapsed 
time  40:00:00.  Sixteenth  crossing;  7th 
non-stop. 

30.  Aug.  14.  Risticz,  Edzard,  Knick- 
erbocker in  the  Europa  (Junkers 
33-Junkers  280-310  cabin  land  mono- 
plane) from  Dessau,  Germany,  for  New 
York.  Landed  at  Bremen  with  engine 
trouble  and  flight  discontinued. 

31.  Aug.  14.  Baron  G.  von  Huene- 
feld,  Capt.  Hermann  Koehl  and  Friedrich 
Loose  in  the  Bremen  '  (Junkers- Junkers 
280-310  metal  cabin  land  monoplane) 
started  from  Dessau,  Germany,  for  New 
York.  After  covering  about  2510  miles 
in  22  hours  they  landed  at  the  point  of 
departure. 

32.  Aug.  27-28.  FIRST  AIR- 
PLANE FLIGHT  TO  ENGLAND. 
William  S.  Brock  and  William  F.  Schlee 
in  the  Pride  of  Detroit  (Stinson-Wright 


200  cabin  land  monoplane)  from  Harbor 
Grace,  N.  F.,  to  Croydon,  England,  2350 
miles  in  23  :21 :00  in  the  course  of  a  flight 
to  Japan.  Eighth  non-stop  air  crossing. 

33.  Aug.  31.  Capt.  Leslie  Hamilton, 
Col.  Frederick  F.  Minchin  and  Princess 
Lowenstein-Wertheim  in  the  St.  Raphael 
(Fokker-Bristol  450  cabin  land  mono- 
plane) from  Upavon  airdrome,  England, 
for  Ottawa,  Can.  Last  reported  420 
miles  SE  of  New  York. 

34.  Sept.  1.  Duke  Schiller  and  W. 
Wood  in  the  Royal  Windsor  (Stinson- 
Wright  220  cabin  land  monoplane)  from 
Windsor,  Can.  Landed  near  Quebec  in 
fog  and  rain.    Trip  abandoned. 

35.  Sept.  2.  Leon  Givon  and  Chas. 
Corbu  in  the  Oiseau  Bleu  (Farman,  2 
Farman  500  land  biplane)  from  Paris 
for  New  York.  Returned  to  start  after 
2y2  hours  of  bad  weather. 

36.  Sept.  3.  Frank  Courtney,  Lieut. 
Downer,  Little  (Dornier  Wal,  2  Napier 
450  cabin  monoplane  flying  boat)  from 
Plymouth.  Landed  at  Corogne,  Spain, 
in  fog  and  rain ;  flight  discontinued. 

37.  Sept.  6.  Lloyd  Bertaud,  James 
Dewitt  Hill  and  Philip  Payne  in  the  Old 
Glory  (Fokker-Bristol  450  cabin  land 
monoplane)  from  Old  Orchard,  Me.,  en 
route  to  Rome.  Early  the  following  day 
an  SOS  was  picked  up  from  the  plane. 
Some  weeks  later  wreckage  was  found 
at  sea. 

38.  Sept.  7.  Capt.  Terry  Tully  and  Lt. 
James  V.  Metcalf  in  the  Sir  John  Carling 
(Stinson-Wright  200  land  monoplane) 
took  off  from  Harbor  Grace,  N.  F.,  for 
London.    No  report. 

39.  Sept.  16.    Capt.  R.  H.  Mcintosh 


and  Major  James  Fitzmaurice  in  the 
Princess  Xcnia  (Fokker-Bristol  420  land 
monoplane)  from  Baldonnel,  Ireland,  for 
New  York.  After  6  hours  of  bad 
weather  they  returned. 

40.  Oct.  11-12.  George  Halderhan 
and  Ruth  Elder  in  the  American  Girl 
(Stinson-Wright  200  cabin  land  mono- 
plane) in  a  flight  from  Roosevelt  Field, 
New  York.  With  engine  trouble  they 
alighted  in  the  sea  alongside  a  vessel 
some  350  miles  from  the  Azores  where 
the  aviators  were  landed  and  the  flight 
discontinued.  Distance  covered  about 
2620  miles. 

41.  Oct.  13-14.  Frederick  Loose, 
Karl  Loewe,  Fritzler,  Ralph  Starke  and 
Lillie  Dillenz  in  the  D-1230  (Junkers,  3 
Junkers  280-310  sea  monoplane)  from 
Lisbon  for  New  York.  After  alighting 
in  the  water  because  of  engine  trouble 
they  flew  on  to  Horta  in  the  Azores,  1050 
miles,  arriving  the  14th.  Balance  of 
flight  discontinued. 

42.  Oct.  14-15.  FIRST  NON-STOP 
SOUTH  ATLANTIC  FLIGHT. 
Capt.  Dieudonne  Costes  and  Lt. 
Joseph  Lebrix  in  the  Nungesser-Coli 
(Breguet-Hispano  600  cabin  land  bi- 
plane) from  St.  Louis,  Senegal,  to 
Natal,  Brazil,  1980  miles  in  18:05:00,  in 
the  course  of  a  world  tour  covering  some 
24,846  miles  from  Oct.  10,  1927-Mar.  7, 
1928.  This  was  the  18th  Atlantic  cross- 
ing and  the  9th  non-stop. 

43.  Nov.  4.  Horst  Merz,  Wilhelm 
Bock  and  Fritz  Rhode  in  the  D-1220 
(Heinkel-800  Packard  sea  monoplane) 
from  Lisbon  to  Horta,  Azores,  in  the 
course  of  a  flight  by  stages  from  Warne- 


36 


Aero  Digest 


The  "Bremen"  monoplane  flown  from  Ireland  to  Newfoundland 


miinde,  Germany,  Oct.  12.  On  Nov.  13 
they  were  about  to  take  off  for  Harbor 
Grace  when  engine  trouble  resulted  in 
a  wreck  and  flight  discontinued. 

44.  Oct.  23.  Mrs.  Frances  Grayson, 
Stultz  and  Brice  Goldsborough  in  the 
Dawn  (Sikorsky,  2  Wright  200  amphib- 
ion  monoplane)  from  Boston;  returned 
shortly  and  flight  postponed. 

45.  Dec.  23.  Mrs.  Frances  Grayson, 
Oskar  Omdal,  Brice  Goldsborough  and 
Fred  Koehler  in  the  Dawn  (Sikorsky,  2 
Wright  200  monoplane  amphibion)  from 
Garden  City,  N.  Y.,  for  Harbor  Grace, 
N.  F.,  on  trans-Atlantic  attempt.  Lost 
at  sea. 

1928 

46.  Mar.  13.  Capt.  W.  G.  R.  Hinch- 
cliffe  and  the  Hon.  Elsie  Mackay,  in  the 
Endeavour  ( Stinson-Wright  200  cabin 
land  monoplane)  from  Cranwell,  Eng- 
land. Last  reported  about  170  miles  off 
west  coast  of  Ireland. 

47.  Apr.  12-13.  FIRST  NON- 
STOP WESTBOUND  NORTH  AT- 
LANTIC CROSSING  BY  AIR- 
PLANE, 19th  air  crossing  of  the  At- 
lantic and  the  10th  non-stop.  Baron  G. 
von  Huenefeld,  Capt.  Hermann  Koehl 
and  Major  James  Fitzmaurice  in  the 
Bremen  (Junkers- Junkers  280-310  metal 
cabin  land  monoplane)  from  Baldonnel, 
Ireland  to  Greenly  Island,  N.  F.,  2070 
miles  in  37:00:00.  Attempted  flight  to 
New  York.  Plane  subsequently  brought 
to  New  York  by  boat. 

48.  June  17-18.  Wilmer  Stultz, 
Edw.  Gordon  and  Amelia  Earhart  in 
the  Friendship  (Fokker  VII,  3  Wright 
200  cabin  sea  monoplane)  from  Tre- 
passy  Bay,  N.  F.,  to  Burry  Port,  Eng., 
4449  miles  in  20:40:00.  From  here  they 
continued  to  Southampton. 

49.  July  3-5.  Maj.  Carlo  del  Prete 
and  Capt.  Arturo  Ferrarin  (Savoia-Fiat 
550  land  monoplane)  from  Rome  to 
Natal,  Brazil,  4450  miles  in  51:59:00. 

50.  July  22-3.  Lt.  Paulin  Paris, 
Marot  and  Cadiou  in  La  Fregate  (CAM 
5B,  2  G.  R.  Jupiter  420  seaplane)  from 
Brest,  France,  to  Horta,  Azores,  in 
13:15:00.  Flight  abandoned  on  account 
of  engine  trouble. 

51.  July  26.  B.  R.  J.  Hassell  and 
Parker  D.  Cramer  in  the  Greater  Rock- 
ford  (Stinson-Wright  200  cabin  land 
monoplane)  for  Scandinavia.  Crashed 
after  15  minutes  attempting  to  rise  over 
hills,  at  Rockford,  Ills. 

52.  Aug.  1.  Maj.  Ramon  Franco, 
Gallarza,  Ruiz  de  Alda  and  Rada  in  the 
Numancia  (Dornier  Wal,  4  Napier  450 
monoplane  flying  boat)  from  Lisbon. 
After  13  hours'  flying,  engine  trouble 
caused  to  return  to  base. 

53.  Aug.  2.  Frank  T.  Courtney,  E. 
B.  Hosmer,  Hugh  Gilmour  and  Fred 
Pierce  (Dornier  Wal,  2  Napier  450 
mono  flying  boat)  from  Lisbon.  Alighted 
in  sea  5  hours  later,  afire,  about  650  miles 


n.w.  of  Horta.  Rescued  after  18  hours 
as  result  of  radio  calls. 

54.  Aug.  3-4.  Majors  Louis  Idzi- 
kowski  and  Kasimir  Kubala  in  the 
Marshal  Pilsudski  (Amiot- Lorraine  650 
land  biplane)  from  Paris.  After  35  hours 
they  landed  near  a  ship  some  60  miles 
from  the  French  coast  on  their  way  back, 
due  to  engine  trouble,  and  were  taken 
on  board.  They  had  reached  a  point 
north  of  the  Azores. 

55.  Aug.  16-18.  B.  R.  J.  Hassell  and 
Parker  D.  Cramer  in  the  Greater  Rock- 
ford  (Stinson-Wright  200  cabin  land 
monoplane)  from  Rockford,  111.,  en  route 
to  Scandinavia  via  Greenland  and  Ice- 
land. They  landed  in  Greenland  and 
walked  2  weeks  back  to  Mt.  Evans.  One 
intermediate  stop  made  at  Cochrane,  Can. 

56.  Aug.  25.  Louis  Coudouret,  De 
Mailly-Nesle  and  Maillou  (Bernard- 
Hispano  600).  Fuel  dumped  in  the  take- 
off at  Paris  and  flight  abandoned. 

57.  Sept.  4.  Assolant,  Lefvere  and 
Lotti  (Bernard-Hispano  600)  from  Paris 
to  Casablanca  and  flight  abandoned. 

58.  Oct.  11-15.  RECORD  NON- 
STOP DISTANCE  AND  DURA- 
TION FOR  AIRSHIPS.  Airship 
Graf  Zeppelin  (5  Maybach  530),  in  com- 
mand of  Dr.  Hugo  Eckener,  38  of  crew 
and  19  passengers,  from  Friedrichshafen, 
Germany,  to  Lakehurst,  N.  J.,  6160  miles 
in  111:38:00. 

59.  Oct.  17.  Lt.  Comdr.  H.  C.  Mac- 
Donald  (De  Havilland  Moth-Cirrus  85 
open  land  biplane)  from  Harbor  Grace. 
Lost  at  sea. 

60.  Oct.  29-Nov.  1.  Airship  Graf 
Zeppelin  returned  from  Lakehurst  to 
Friedrichshafen  with  40  crew  and  20 
passengers  in  75  :33  :00. 


1929 

61.  Mar.  2-3.  Captains  Ignacio 
Jiminez  and  Francisco  Iglesias  in  the 

Jesus  del  Gran  Poder  (Breguet-600  His- 
pano  land  biplane)  from  Seville,  Spain, 
to  Bahia,  Brazil,  in  44:00:00,  4067  miles. 
On  Mar.  28  they  continued  to  Rio  de 
Janeiro,  Santiago,  Chile ;  up  the  west 
coast  of  South  America  to  Havana. 

62.  May  18.  Dr.  Eckener  in  the  Graf 
Zeppelin,  with  40  crew  and  18  passengers, 
landed  at  Toulon,  France,  after  a  storm 
with  but  1  out  of  5  engines  running,  after 
turning  back  near  Valencia,  Spain,  on 
its  way  to  Lakehurst.  The  ship  left 
Friedrichshafen  May  16. 

63.  June  13-14.  Jean  Assolant, 
Rene  Lefevre,  Armand  Lotti  and  a 
stowaway  in  the  Yellozv  Bird  (Bernard- 
Hispano  600  cabin  land  monoplane)  from 
Old  Orchard,  Me.,  to  Commillas,  Spain, 
in  29:52:00,  en  route  to  Paris  from  New 
York. 

64.  June  21-22.  Maj.  Ramon  Franco, 
Capt.  Ruiz  de  Alda,  Capt.  Gallarza  and 
Sgt.  Madariaga  in  the  Numancia  (Dor- 
nier Wal-Hispano  600  mono  flying  boat) 
from  Alcazares,  Spain.  Several  days 
later  they  were  located  adrift  by  British 
aircraft  carrier  near  Azores  where  they 
had  been  forced  to  land. 

65.  July  3.  Parker  D.  Cramer,  Rob- 
ert Gast  and  Robert  Wood  in  the  'Untin 
Bolder  (Sikorsky,  2  P.  &  W.  420  cabin 
amphibion)  from  Chicago.  After  a  series 
of  stops  they  reached  Port  Burwell  where 
the  plane  floated  away  from  its  moorings. 

66.  July  8.  Roger  Q.  Williams  and 
Capt.  L.  A.  Yancey  in  the  Pathfinder 
( Bellanca-Wright  200  cabin  land  mono- 
plane) from  Old  Orchard,  Me.,  to  San- 
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Capt  Courtney's  Dornier  in  which  a  trans-Atlantic  flight  was  attempted 


tander,  Spain,  on  their  flight  to  Rome ; 
time  31:30:00.  Rome  was  reached  on 
the  10th. 

67.  July  10.  Capt.  Albin  Ahrenberg, 
Lt.  Axel  Floden  and  Robert  Ljungland 
in  the  Sverige  [Junkers  monoplane] 
from  Reykjavik  to  Ivigtut.  Left  Stock- 
holm Tune  9,  with  stoo  at  Bergen. 

68.  July  13.  Maj.  Casimir  Kubala 
and  Maj.  Louis  Idzikowski  in  the  Pilsud- 
ski  (Amiot-Lorraine  650  land  biplane) 
from  Paris  to  Horta,  Azores,  on  way  to 
New  York.  Engine  trouble  caused  de- 
scent which  ended  in  death  of  Idzikowski. 

69.  July  13.  Capt.  Dieudonne  Costes 
and  Lt.  Maurice  Bellonte  in  the  Question 
Mark  (Breguet-Hispano  600  land  bi- 
plane) from  Paris  to  within  120  miles 
of  Azores  where  they  turned  back  to 
Paris.    In  the  air  about  28  hours. 

70.  Aug.  1-4.  Airship  Graf  Zeppelin 
with  crew  of  42  and  19  passengers  from 
Friedrichshafen  to  Lakehurst,  N.  J.,  in 
93  :23  :00,  Dr  Eckener  commanding. 

71.  Aug  8-10.  Return  trip  of  airship 
Graf  Zeppelin  to  Friedrichshafen  in  55 
hours,  beginning  of  world  circuit. 

72.  Aug.  19.  Kaeser  and  Lucher 
from  Lisbon.  Lost  after  having  flown 
over  the  Azores. 

73.  Sept.  1-4.  Graf  Zeppelin  left 
Lakehurst  for  Friedrichshafen  with  crew 
of  42  and  17  passengers,  commanded 
by  Ernest  A.  Lehmann,  completing  in  66 
hours  this  last  stage  of  FIRST  WORLD 
AIRSHIP  CIRCUIT. 

74.  Oct.  22.  Urban  F.  Diteman 
(Barling- Warner  110  open  land  mono- 


plane) from  Harbor  Grace,  N.  F.  Lost 
at  sea. 

75.  Dec.  15-16.  Challe  and  Larre- 
Borges  (Breguet  Bidon-Lorraine  450 
land  monoplane)  from  Seville  to  Mara- 
cuza  near  Natal.  Plane  damaged  in  land- 
ing at  night. 

1930 

76.  May  12-13.  Jean  Mermoz, 
Dabry  and  ^Gimie  (Latecoere  28-His- 
pano  600  cabm  seaplane)  from  St.  Louis, 
Senegal,  Africa,  to  Natal,  Brazil,  in 
20:15:00. 

77.  May  20-22.  Graf  Zeppelin  crossed 
South  Atlantic  en  route  to  Lakehurst,  N. 
J.,  from  Seville  to  Pernambuco,  3659  air 
line  miles  in  48:15:00.  Left  Friedrichs- 
hafen May  18.  Arrived  Lakehurst,  May 
31.    Distance  of  trip  12,144  miles. 

78.  June  3-6.  Graf  Zeppelin  returned 
to  Friedrichshafen,  completing  round 
trip  in  19  days  2  hours :  298  hours  flying 
time. 

79.  June  23-24.  Sqdn.  Leader  C. 
Kingsford  Smith,  Evert  Van  Dyck, 
Capt.  J.  P.  Saul  and  J.  W.  Stannage  in 
the  Southern  Cross  (Fokker  VII,  3 
Wright  cabin  land  monoplane)  from 
Port  Marnock,  Ireland,  to  Harbor  Grace 
in  30:28:00;  thence  to  New  York  on 
June  25. 

80.  July  9.  Mermoz,  Dabry  and 
Gimie  (Latecoere  28-Hispano  600  cabin 
seaplane)  alighted  in  sea  360  miles  short 
of  St.  Louis,  Senegal,  Africa,  in  return 
flight  from  Natal.    Rescued  by  ship. 

81.  July  29-Aug.  1.  Sqdn.  Ldr.  R. 
S.  Booth,  Wing  Comdr.  R.  B.  B.  Col- 


more,  Maj.  G.  H.  Scott,  Sir  C.  D.  Burney 
and  40  of  crew  in  British  airship  i?-100 
(6  Rolls  Condor  III  B)  from  Carding- 
ton,  Eng.,  to  Montreal,  Can.,  in  78 :52  :00. 

82.  Aug.  14-16.  Return  trip  of 
R-100,  in  56:12:00. 

83.  Aug.  19-26.  Capt.  Wolfgang 
von  Gronau,  Edw.  Zimmer,  Franz  Hack, 
Fritz  Albrecht  (Dornier  Wal,  2  BMW 
500  monoplane  flying  boat)  from  Warne- 
mtinde,  Germany,  to  New  York,  with 
stops  at  Faroes,  Reykjavik,  Ivigtut; 
Cartwright,  Labrador;  Queensport,  N. 
S.;  and  Halifax,  in  47:00:00  flying  time. 

84.  Sept.  1-2.  Capt.  Dieudonne  Cos- 
tes and  Lt.  Maurice  Bellonte  in  the 
Question  Mark  (Breguet-Hispano  600 
land  biplane)  from  Paris  to  New  York, 
3610  miles  in  37:17:00.  Subsequently 
they  toured  the  United  States  covering 
some  15,000  more  miles. 

85.  Oct.  9-10.  Capt.  J.  Errol  Boyd 
and  Lt.  H.  P.  Conner  in  the  Columbia 
(Bellanca-Wright  200  cabin  land  mono- 
plane) from  Harbor  Grace  to  Tresco, 
Scilly  Isls.,  Eng.,  2260  miles  in  23:44:00. 

1931 

86-99.  Dec.  16-Jan.  6,  1931.  General 
Italo  Balbo  and  43  companions  in  a 
group  of  11  planes  (Savoia  55,  2  Fiat  550 
monoplane  flying  boats)  from  Bolama, 
Portuguese  Guinea,  to  Natal,  Brazil,  in 
a  flight  from  Rome  with  stops  at  Las 
Alcazares,  Kenitra,  Villa  Cisneros.  Sub- 
sequently the  trip  was  continued  to  Rio 
de  Janeiro.  Three  other  planes  failed  to 
complete  the  cross-water  stage. 

100.  May  1-3.  Capt.  Albin  Ahrenberg 
(Junkers  open  sea  monoplane)  from 
Bergen  to  Angmagsalik,  Greenland,  1375 
miles,  with  intermediate  stops  at  Thors- 
havn  and  Reykjavik. 

101.  May  8-June  5.  Capt.  Friedrich 
Christiansen  and  party  in  the  Dornier  X 
(Dornier  X,  12  Curtiss  600  monoplane 
flying  boat)  from  Bolama,  Portuguese 
Guinea,  to  Natal,  Brazil,  in  course  of 
flight  which  started  at  Altenrhein,  Switz- 
erland, Nov.  5,  1930. 

102.  June  23-4.  Wiley  Post  and 
Harold  Gatty  in  the  Winnie  Mae  (Lock- 
heed Vega-P.  &  W.  550)  from  Harbor 
Grace  to  Chester,  Eng.,  in  the  second 
stage  of  their  FIRST  ROUND  WORLD 
AIRPLANE  FLIGHT.  The  flight  was 
completed  at  New  York  on  July  1,  the 
fliers  having  covered  a  distance  of  15,474 
miles  in  eight  days,  fifteen  hours  and 
fifty-one  minutes. 

103.  June  24-5.  Holgar  Hoiriis  and 
Otto  Hillig  in  the  Liberty.  (Bellanca 
Pacemaker- Wright  300  cabin  land  mono- 
plane) from  Harbor  Grace  to  Krefeld, 
Germany,  in  32:00:00,  continuing  to 
Copenhagen  on  June  26,  from  New  York. 

104.  July  15-16.  Capt.  George 
Endres  and  Alexander  Magyar  in  the 
Justice  for  Hungary  (Lockheed  Sirius- 
P.  &  W.  420  open  land  monoplane)  from 

(Continued  on  page  50) 
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has  earned.  Foulois  has  the  whole  Army  Air  Corps 
solidly  behind  him  from  the  Randolph  Field  cadets  up,  and 
he  has  the  good  will  not  only  of  the  services,  but  of  the 
whole  aircraft  industry.  Give  Major  General  Foulois  the 
appropriations  and  before  the  expiration  of  his  four-year 
tour  we  will  have  the  greatest  air  force  in  the  world. 


Photo  by  U.  S.  Army  Air  Corps. 


GENERAL  FECHET  JOINS  AERO  DIGEST 

MAJOR  GENERAL  JAMES  E.  FECHET  will 
retire  as  Chief  of  the  Army  Air  Corps  during 
December  and  on  January  first  will  join  Aero 
Digest  as  its  National  Defense  Editor.  He  will  direct 
the  activities  of  the  Aero  Digest  Bureau,  Washington, 
D.  C,  with  offices  at  the  National  Press  Building,  14th 
and  F  Streets.  This  Bureau  will  be  devoted  to  organiz- 
ing every  available  means  for  the  enlightenment  of  public 
officials  as  to  the  importance  of  aeronautical  development 
as  a  necessity  to  national  defense  and  national  progress. 

The  industry  has  needed  such  a  Washington  Bureau  for 
years  and  in  supplying  it  Aero  Digest  is  pursuing  its 
steadfast  policy  of  doing  its  utmost  to  lend  cooperation. 
The  services  of  this  Bureau  will  be  available  to  everyone 
connected  with  American  aeronautics.  For  the  use  and 
information  of  members  of  the  House  and  Senate,  the 
Bureau  will  have  available  at  all  times  data  relating  to 
the  aeronautical  industry's  problems  regarding  which  Con- 
gressmen and  Senators  have  not  always  found  it  con- 
venient to  get  facts  quickly. 

General  Fechet's  desire  to  serve  the  best  interests  of  his 
country  are  to  have  newly  emphatic  expression  after  his 
retirement  from  active  service  as  an  officer  of  the  United 
States  Army  Air  Corps.  To  have  associated  with  it  so 
eminent  and  so  capable  a  man  as  General  Fechet  is  indeed 
a  fortunate  condition,  not  only  for  Aero  Digest,  but  also 
for  the  industry  it  represents. 


OUR  NEW  CHIEF 

DURING  December,  Brigadier  General  Benjamin  D 
Foulois  will  become  Major  General  and  Chief  of 
the  Air  Corps.    This  is  one  of  the  rare  occasions 
in  official  Washington  life  when  merit  gets  the  reward  it 


LET'S  HAVE  AIRCRAFT  CARRIERS 

IN  line  with  President  Hoover's  economy  program,  one 
branch  of  the  Navy  can  be  built  in  full  accordance 
with  the  Five  Year  Program  as  laid  down  at  last 
year's  Disarmament  Conference  in  London.  That  al- 
lowed to  the  United  States  an  increase  of  80,000  tons  of 
aircraft  carriers.  It  may  not  be  amiss  to  call  this  to  the 
attention  of  Admiral  W.  B.  Pratt,  Chief  of  Naval  Opera- 
tions. 

The  Admiral  should  bear  in  mind  that  if  this  building  is 
not  done  before  the  1935  Conference,  it  undoubtedly  will 
be  lessened  or  nullified  in  accordance  with  the  general 
movement  to  disarm  the  world  and  invite  disaster. 

December  tenth  of  last  year,  Admiral  Pratt  testified  be- 
fore the  Committee  on  Naval  Affairs :  "The  problem  which 
we  now  face  is  how  to  get  the  most  efficient  ships  from 
the  tonnage  allowed." 

A  conference  with  Admiral  Moffett  and  Secretary 
Ingalls  would  enlighten  him  upon  this  subject.  If  a  start 
upon  this  program  is  made  in  1932  the  tonnage  allowed 
can  be  completed  before  the  next  Conference. 

The  light  cruiser  with  flying  deck  is  foreordained  to  be 
the  most  efficient  weapon  in  the  next  great  naval  engage- 
ment. 


ORGANIZE  TO  HELP 

PILOTS  have  the  same  God-given  rights  which  are 
guaranteed  to  other  citizens  by  the  constitution  and 
most  of  the  by-laws  of  the  United  States,  but  there 
are  also  rules  of  common  sense.  When,  if  and  as  pilots 
organize  (and  to  their  organization  there  should  not  be  the 
least  objection),  they  should  do  so  with  the  thought  of 
helping  the  industry. 

Steady  income-bearing  jobs  in  these  days  are  not  the 
easiest  things  in  the  world  to  find.  Moreover,  it  is  tradi- 
tional that  the  man  who  once  has  known  the  privilege  of 
sitting  at  the  controls  of  a  scheduled  ship,  putting  her 
through  whatever  may  oppose  him,  is  not  likely  to  be 
sleepily  content  amidst  the  humdrum  which  must  satisfy 
the  earthbound. 

In  these  days  it  will  be  well  for  pilots  to  think  carefully 
about  schemes  and  organizations  promoted  by  outsiders 
for  selfish  profit,  the  indirect  if  not  avowed  object  of  which 
must  be  the  creation  of  hostility  and  the  adding  of  handi- 
caps to  the  efforts  of  men  who  have  striven  earnestly, 
honestly  and  very  fairly  to  keep  planes  in  the  air  and  who 
are  developing  the  industry  through  difficult  times  at  the 
risk  of  their  own  and  other  people's  money. 

A  question  for  pilots  to  ask  themselves  when  approached 
by  the  wily  walking  delegate  might  be :  'Why  should  we 
try  to  harm  the  source  of  our  income?" 
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,  ER^A-.Q'-.G  BALANCE 


MEANS  FOR 
INCREASING 
THE  LIFT 

Dr.  Max  M.  Munk's  Eighteenth  Article 
on  the  Principles  of  Aerodynamics 


FRIESE  TYPE 


ATTACHED  AIRFOIL  BALANCE 


PARATE  AIRFOIL  BALANCE 


FLAPS    are    the    simplest    means    for  decreasing 
and  increasing  the  lift  of  airfoils  and  are  universally 
employed  for  the  control  of  airplanes.     For  that 
reason  alone  they  deserve  a  somewhat  detailed  discussion. 

Surfaces  with  flaps  turned  up  or  down  constitute  airfoils 
with  wing  sections  of  a  special  form.  The  mean  camber 
line  has  a  break.  Turning  the  flap  up  or  down  changes  the 
wing  section  and  the  angle  of  attack.  It  changes  in  par- 
ticular the  absolute  angle  of  attack,  that  is,  the  angle  of 
attack  measured  from  the  position  of  zero  lift.  This  angle 
can  be  computed  with  flap  sections  by  means  of  ordinary 
wing  section  theory,  at  least  for  small  displacements  of  the 
flap,  representing  small  cambers  for  which  the  theory  is 
made. 

Without  any  computation  it  can  at  once  be  concluded 
from  the  theory  that  the  change  of  the  absolute  angle  of 
attack  is  independent  of  its  original  value  and  of  the  orig- 
inal shape  of  the  mean  camber  line.  The  flap  effect  de- 
pends on  the  flap  size  and  the  flap  displacement  only,  and 
is  the  same  for  straight  fixed  surfaces,  as  well  as  for  con- 
ventionally curved  ones.  The  action  of  ailerons  and  of 
elevators  is  therefore  similar.  This  follows  from  the 
principle  that  the  deflecting  effects  of  all  elements  of  the 
wing  sections  can  be  added.  The  change  of  the  air  de- 
flection is  equal  to  the  deflection  produced  by  the  change 
of  the  shape  or  position.  The  change  of  the  absolute  angle 
of  attack  can  therefore  be  written  in  the  form 
A°ca  =  KQ 

where  Q  represents . the  angle  of  displacement  of  the  flap 
and  K  is  a  quantity  depending  on  the  ratio  of  the  flap 
chord  t  to  the  entire  chord  c.  The  theoretical  computations 
give  a  value  for  K  that  can  be  approximated  for  small 
chord  ratios  t/c  by  K  =  3V~t7c  or,  following  Diehl,  by 
yK=  1.90  —  0.57  t/c.  It  should  be  noticed  that  this  rela- 
tion is  entirely  independent  of  the  aspect  ratio  and  of  the 
aerodynamic  induction.  K  is  the  ratio  of  the  equivalent 
angle  of  attack  to  the  flap  displacement;  the  resultant  lift 
coefficient  is  again  decreased  from  its  theoretical  value  ac- 
cording to  the  aspect  ratio. 

The  two  approximate  equations  for  K  show  that  the 
flaps  are  comparatively  more  effective  when  they  are  small. 
This  too  was  to  be  expected  from  theory,  because  the  wing 
elements  are  comparatively  most  effective  near  the  trailing 
edge.  The  effect  of  turning  the  flaps  is  always  smaller  than 
that  of  turning  the  entire  airfoil  by  the  same  angle.  Per 
unit  area  of  the  flap,  however,  the  effect  is  always  greater 
in  the  case  of  the  elevators.  For  very  small  flap  chords 
theoretically  it  approaches  infinite,  but  practically  it  will 


hardly  ever  be  larger  than  two.  The  fixed  area  in  front  of 
the  flap  then  doubles  the  lift  produced  by  turning  the  flap 
down. 

With  large  angles  of  deflection,  the  lift  realized  becomes 
smaller  than  given  by  the  use  of  the  foregoing  expressions 
for  the  absolute  angle  of  attack.  The  difference  is  taken 
care  of  approximately  by  subtracting  a  term  from  the 
theoretical  K  proportional  to  the  chord  ratio  and  to  the 
displacement  angle  Q.  Diehl  proposes  0.014  Q  t/c  for  this 
term.  The  approximate  expression  for  the  ratio  of  the 
change  of  the  absolute  angle  of  attack  of  the  entire  airfoil 
combination  to  the  change  of  the  displacement  of  the  flap 
is  then 

K,  =  K  —  0.014Q0 

or 

K,  =  1.90  —  0.51  t/c  —  0.014Q0 
The  center  of  pressure  of  the  lift  produced  by  turning 
the  flap  down  is  also  in  keeping  with  the  ordinary  theory. 
It  is  largely  in  front  of  the  flap,  in  the  fixed  portion,  or 
stabilizer.  The  action  of  the  flap  is  therefore  seen  to  be 
indirect.  The  turning  down  of  the  flap  causes  a  lift  chiefly 
in  front  of  it,  acting  on  the  fixed  surface.  The  flap  affects 
the  airflow  but  it  does  not  take  the  lift,  or  most  of  it,  itself : 
It  causes  lift,  but  does  not  lift  itself.  This  is  an  advantage, 
because  the  hinge  moments  of  the  flaps  become  much  smaller 
in  consequence  of  it.  The  flaps  and  their  hinges  would 
have  to  be  made  very  heavy  if  they  were  to  take  all  the 
lift  they  produce.  The  control  forces  would  become  ex- 
cessive. Even  as  it  is,  the  control  forces  become  generally 
too  large,  and  the  hinge  moments  have  to  be  reduced  by 
balancing.  The  flaps  are  modified ;  they  are  made  to  hang 
over  and  to  extend  ahead  of  the  hinge  line  in  different 
ways.  Simple  overhang  is  shown  in  the  sketches  fig.  1  and 
2. 

Another  method  of  accomplishing  a  similar  effect  is 
shown  in  fig.  3  where  the  balanced  portion  extends  to  the 
front  of  the  hinge  line  along  the  entire  span.  A  relatively 
modern  way  of  improving  the  last  arrangement  refers  to 
the  special  wing  section  used,  somewhat  like  fig.  4.  This 
Friese  type  balance  is  chiefly  used  for  ailerons.  The  drag 
of  the  aileron  turned  up  is  increased  and  the  flight  proper- 
ties of  the  airplane  improved  thereby. 

It  is  also  possible,  and  found  in  practice,  to  balance  a 
flap  by  separate  balancing  airfoils,  as  in  fig.  5,  or  less  fre- 
quently, as  in  fig.  6. 

The  balance  of  the  rudder  can  be  computed  approximately 
by  assuming  a  constant  pressure  to  act  at  20  per  cent  of 
(Continued  on  page  97) 
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HISTORY  and  COMMERCIAL  VALUE 

of  the 

AIRPLANE  LAUNCHING  CATAPULT 

By  R.  W.  CuthiU  and  H.  S.  Hinchman 


DEVELOPMENT  of  the  mod-  ~  velopment  ot  the  airplane  launch-  C0Llrse  so  as  tQ  head  ;nto  the  wind 

ern  catapult  has  been  almost  ™S   catapult,   as   perfected   in   the  Thjs   maneuver  might  have  serious 

contemporaneous  with  the  ad-  United  Sftates'  a"d  cons'ders  the  P<»-  consequences  for  ships  in  battle  for- 

»  «      ■    ,               tut         1  or>^  sibihty  of  its  application  as  an  adjunct  .  ^       ,        , ,  , 

vent  of  the  airplane^  On  May  6,  1896  to  commercial  aviation.  Necessity  is  mation,  and  would  at  least  cause  delay. 

Professor  Samuel  P.  Langley  launched  the  forerunner  of  invention,  and,  in  However,  the  Navy  Department  real- 

a  thirty-six-pound  automatically  con-  the  authors'  opinion,  the  need  to  have  'zed  the  imperative  necessity  of  hav- 

trolled  airplane  from  a  barge  on  the  air  transportation  facilities  as  con-  ing  airplanes  with  the  fleets,  both  for 

Potomac  River  near  Quantico,  but  the  veniently  located  as  railroad  and  bus  offense  and  defense,  particularly  for 

man-carrying   plane    which   he   built  stations  will  ultimately  result  in  pro-  scouting  and  bombing.    In  fact,  the 

later   was   never   successfully   flown  viding  air  depots  right  in  the  business  very  existence  and  practical  value  of 

until   many   years   after   his   death.  centers  of  all  large  cities.    As  soon  all  naval  vessels  began  to  be  questioned 

Hiram  Maxim,  the  machine-gun  in-  as  air  transportation  is  accepted  as  wnen  the  formidable  possibilities  of  an 

ventor,  built  a  three-man  plane  which  being  fafe  a"d  reIlab,e>  there        be  aerial  bombing  attack  were  realized. 

.  ',               ,    r  ,          j     i  an  insistent  demand  for  air  terminals  m,  °  . 

traveled  at  wonderful  speed  along  a  „Hltt„  „ac„  „„   .  „f                 „„  The  experiments  were  therefore  con- 

.      ...              i      -i      i.  i  i  within  easy  reach  of  prospective  pas-  ,  r ..        .  ... 

pair  of  widely  spaced  rails,  but  he  gengers    Thege  facilities  will  be  ab.  tmued  with  a  view  to  developing  meth- 

never   ventured   to   take   it   off   the  solutely  necessary  for  those  who  can  ods  of  operating  airplanes  from  ships, 

ground.    In  the  meantime,  the  Wright  afford  to  travel  to  and  from  business  Ultimately,    in   the    Naval   Bill  for 

brothers  were  developing  their  idea  of  by  air  and  live  within  a  suburban  191 1-1912,  there  was  included  the  first 

a  flying  machine,  and  in  December,  area  extending  to  a  radius  of  a  hun-  appropriation   of   $25,000   for  aero- 

1903,   Orville  Wright  actually   sue-  dred  and  fifty  miles  from  the  centers  nautical  development  work.  As  prog- 

ceeded  in  launching  a  man-carrying  of  our  large  cities.  ress  was  made,  larger  appropriations 

plane  by  means  of  a  catapulting  device  were  obtained  each  successive  year, 
at  the  old  Kitty  Hawk  shot  tower.  Captain  Washington  I.  Chambers, 

His  plane  was  equipped  with  a  gasoline  motor  and  pro-  who  was  assigned  to  naval  aviation  development  duty, 
peller,  and  additional  momentum  was  attained  by  running    conceived  the  idea  of  using  a  catapult  to  launch  airplanes 

down  an  inclined  monorail.  Two  side  rails  stabilized  the  at  flying  speed  from  a  ship's  deck.  He  was  assisted  by 
plane  against  lateral  movements.    By  means  of  a  trigger    Lieutenant  T.  G.  Ellyson,  who  was  the  Navy's  first  avia- 

release  the  plane  started  off  under  the  double  acceleration    tor,  and  Captain  H.  C.  Richardson,  who  is  now  vice-presi 


of  its  engine  power  and  gravity. 

From  these  crude  experiments 
were  developed  airplanes  of  suf- 
ficient tactical  value  for  both  the 
Army  and  Navy.  This  was  very 
evident  a  few  years  later  during 
the  World  War.  In  November 
of  1911,  Eugene  Ely  succeed  in 
flying  a  landplane  from  a  tem- 
porary platform  constructed  on 
the  forward  deck  of  the  U.  S.  S. 
Birmingham,  which  was  stationed 
at  Hampton  Roads,  Virginia. 
This  appears  to  have  been  the 
first  demonstration  of  the  ability 
of  an  airplane  to  fly  from  the 
deck  of  a  ship.  It  is  always 
necessary,  however,  to  distin- 
guish between  what  is  possible 
as  a  stunt  and  what  can  be 
adopted  as  regular  practice.  In 
flying  off  a  deck  it  is  usually  nec- 
essary for  a  ship  to  change  its 


Type  of  catapult  used  by  Philip  of  Macedon  at  the 
siege  of  Byzantium  in  the  year  340 


dent  of  the  Great  Lakes  Aircraft 
Corporation,  and  several  other 
naval  officers  and  civilian  per- 
sonnel. There  was  no  such  thing 
as  a  modern  catapult,  and  the 
ancient  variety  was  absolutely 
useless.  No  data  or  formulas  of 
even  the  most  empirical  nature 
were  available  as  a  basis  for  the 
design,  and  one  guess  seemed  as 
good  as  another.  In  this  dilem- 
ma, it  was  finally  decided  to  take 
the  bull  by  the  horns,  use  the 
known  weight  and  stalling  speed 
of  a  given  plane,  and  adopt  lib- 
eral assumptions  for  all  unknown 
quantities. 

Among  the  many  decisions  to 
be  made  was  first  the  choice  of 
power  to  be  used.  As  compressed 
air  up  to  2,000  pounds  per  square 
inch  was  available  on  most  naval 
vessels,  this  power  was  decided 
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to  be  the  most  practicable  and  economical  to  use.  The 
next  and  most  difficult  problem  was  to  decide  at  what 
rate  the  human  body  could  be  accelerated  without  injury 
or  loss  of  functions.  This  was  necessary  in  order  to  keep 
the  length  of  the  catapult  to  a  minimum,  in  order  not  to 
occupy  too  much  deck  space.  Scientific  information  avail- 
able indicated  that  an  acceleration  of  5g.  (5  x  32.16  = 
160.8  feet  per  second)  was  possible  without  physical  in- 
capacitation, but  finally  it  was  computed  that  an  accelera- 
tion of  2.5g  or  eighty  feet  per  second  would  be  sufficient, 
and  could  be  attained  on  a  catapult  of  permissible  dimen- 
sions. 

In  due  course  this  catapult  was  designed  and  completed. 
It  consisted  of  a  structural  steel  frame  supporting  two 
steel  tracks,  along  which  a  small  wooden  carriage  was 
pulled  by  means  of  wire  rope  actuated  by  an  air  engine. 
The  airplane  was  supported  on  this  carriage  and  was  auto- 
matically released  at  the  end  of  the  run. 

As  might  have  been  expected  with  something  which 
had  never  been  attempted  before,  this  catapult  was  not  at 
first  very  satisfactory.  However,  numerous  tests  were 
conducted,  mistakes  corrected,  improvements  developed, 
and  much  valuable  data  accumulated.  During  these  experi- 
ments only  dummy  loads  were  shot  from  the  catapult,  but 
after  everything  seemed  to  be  working  smoothly,  it  was 
decided  to  make  some  live  shots.  Lieutenant  Ellyson  made 
two  trial  flights  and  earned  the  credit  of  being  the  first 
man  to  be  launched  in  a  plane  from  a  catapult.  This  aus- 
picious event  inaugurated  a  new  development  in  naval 
operations. 

A  shortage  of  funds,  and  to  some  extent,  a  lack  of 
appreciation  of  its  possibilities,  prevented  further  catapult 
development  until  1915,  in  the  early  days  of  the  World 
War.  About  this  time  a  larger  catapult  of  superior  design 
was  constructed  under  the  supervision  of  Captain  H.  C. 
Richardson  and  installed  on  the  U.  S.  S.  North  Carolina. 
Shortly  afterward  it  was  removed  and  replaced  by  another 
catapult  incorporating  some  more  improvements.  From 
this  catapult  many  successful  launchings  were  made.  Fol- 
lowing in  close  succession,  catapults  were  installed  on  the 
cruisers  Huntington  and  Seattle. 

When  the  United  States  entered  the  World  War,  guns 
were  considered  of  more  importance  than  catapults,  and 
orders  were  issued  to  remove  them  from  all  ships  to  which 


Vought  plane  ready  for  launching  at  sea 


Vonght  seaplane  leaving  the  catapult  on  a  battleship 


they  had  been  assigned.  During  the  period  from  1917  to 
1918,  catapults  were  completely  eclipsed  by  the  paramount 
problems  of  these  critical  years  of  the  war. 

Shortly  after  peace  had  been  declared,  Lieutenant 
William  M.  Fellers,  a  Naval  Officer  of  considerable  me- 
chanical inventive  ability,  was  assigned  to  engineering  duty 
in  charge  of  catapult  design  and  construction  at  the  Naval 
Aircraft  Factory,  Philadelphia.  The  first  project  to  be 
undertaken  was  a  specially  designed  catapult  suitable  for 
installation  on  the  U.  S.  S.  Langley,  which  ship  was  the 
Navy's  first  aircraft  carrier  equipped  with  a  flying-off 
deck.  This  necessitated  considerable  engineering  ingenuity 
because  one  of  the  new  requirements  specified  that  the 
launching  car  which  supported  the  plane  be  stopped  at  the 
end  of  the  accelerated  run.  On  all  previous  catapults  this 
car  had  been  shot  overboard  and  retrieved  by  an  attached 
cable;  but  to  stop  within  four  or  five  feet  without  damage 
a  heavy  car  traveling  at  sixty  miles  per  hour  would  be  an 
accomplishment  never  before  contemplated.  After  many 
computations  and  experiments,  a  suitable  brake  for  stop- 
ping the  car  was  developed.  The  catapult  itself  in  due 
course  was  designed,  and  two  of  them  were  manufactured 
and  built  into  the  ship's  structure.  These  catapults  con- 
tinued in  active  operation  for  many  years;  in  fact,  one 
of  them  is  still  in  usable  condition  today. 

The  next  conception  was  the  turntable  type  of  catapult. 
This  departure  permitted  the  catapult  to  be  trained  in  any 
direction  into  the  wind  independent  of  the  course  of  the 
ship,  and  facilitated  airplane  operation  without  interference 
with  other  naval  maneuvers. 

During  the  next  ten  years,  catapults  were  developed  un- 
der the  personal  supervision  of  Lieutenants  Carl  B. 
Harper,  Lisle  J.  Maxson  and  Lucien  M.  Grant.  In  addi- 
tion to  compressed  air,  gunpowder  and  electricity  were 
employed  as  motive  power,  and  the  efficiency  and  capacity 
of  the  catapults  were  greatly  increased. 

Catapults  are  now  regular  equipment  on  all  battleships, 
cruisers  and  carriers,  and  the  efficiency  of  the  Fleet  is 
thus  greatly  increased. 

Foreign  nations  have  followed  the  United  States'  lead 
and  developed  various  types  of  catapults  for  both  land- 
and  seaplanes.  Great  Britain,  Germany,  France,  Italy 
and  Russia  are  using  catapults  for  either  military  or  com' 
mercial  purposes. 


42 


Aero  Digest 


7 


Fig.  3.    IKagram  illustrating  taxi  run  on  a  flying  field 

Since  catapults  have  been  accepted  as  permanent  equip- 
ment on  naval  vessels,  their  commercial  possibilities  have 
begun  to  attract  serious  attention.  Ship-to-shore  service 
from  Atlantic  liners  would  save  about  a  day's  time  in  the 
length  of  the  voyage  and  would  considerably  speed  up  the 
trans-Atlantic  mail  service  By  using  catapults  and  am- 
phibion  planes,  communication  could  be  maintained  be- 
tween ships  and  many  places  along  the  South  American 
and  African  coasts  where  harbor  facilities  are  not  available 
or  where  business  does  not  yet  warrant  a  steamship  to 
stop.  These  amphibion  planes  could  take  passengers,  ex- 
press packages  and  mail  ashore  and  return  to  the  ship  with 
a  similar  payload  without  delaying  the  ship  in  any  way. 

The  large  number  of  people  who  travel  by  air  for  busi- 
ness and  pleasure  indicates  that 
the  public  is  becoming  more  air- 
minded.  During  1930,  accord- 
ing to  Department  of  Commerce 
statistics,  over  375,000  people 
traveled  on  regularly  scheduled 
airlines  financed  and  operated 
in  the  United  States.  In  1931, 
an  increase  to  500,000  passen- 
gers is  estimated.  Several  mil- 
lion pounds  of  mail  and  freight 
were  also  carried. 

Aircraft  operation  is  a  stead- 
ily expanding  business,  repre- 
senting millions  of  dollars  in  investments.    Profits  have 
not  entirely  met  all  expectations,  but  these  are  sure  to  be 
realized  by  efficient  business  methods  and  the  return  of 
more  prosperous  times. 

The  French  and  Germans  are  promoting  ship  to  shore 
air  transportation  by  installing  catapults  on  their  trans- 
Atlantic  liners.  The  French  liner  lie  de  France  and  the 
German  liners  Euro  pa  and  Bremen  are  equipped  with  cata- 
pults for  regular  mail  and  passenger  service  from  ship  to 
shore.  The  catapults  and  airplane  handling  equipment  on 
these  ships  are  permanently  incorporated  in  their  construc- 
tion and  were  included  in  the  shipbuilder's  design.  This 
indicates  that  the  operating  company  had  considerable  con- 
fidence in  catapults  to  consider  them  both  a  necessary  and 
a  profitable  investment.  Great  Britain  is  building  a  large 
transport  liner  which  will  have  a  catapult  as 
standard  equipment. 

The  plans  of  the  new  passenger  liners  spon- 
sored by  the  United  States  Shipping  Board  do 
not  at  present  include  catapult  equipment;  but 
the  necessary  accommodation  should  be  reserved 
so  that  they  can  be  easily  installed  later.  Before 
these  ships  are  completed  it  may  be  necessary, 
in  order  to  meet  foreign  competition  and  Gov- 
ernment mail  contracts,  to  incorporate  specially 
designed  catapults.     This  would  permit  these 


ships  to  coordinate  the  air  and  marine  mail  trans- 
portation independent  of  railroad  or  other  car- 
riers. Any  necessary  customs  regulations  can  be 
complied  with  as  easily  at  an  airport  as  at  a  sea- 
port. When  the  Graf  Zeppelin  landed  at  Lake- 
hurst,  the  Customs  officials  attended  to  their  du- 
ties with  regular  formality. 

There  are  no  financial  statements  available 
relative  to  the  costs  and  profits  of  the  German 
and  French  ship-to-shore  service.     With  mail 
contracts  and  efficient  operation,  however,  this 
service  should  be  quite  profitable.    Contracts  and  patron- 
age will  not  be  lacking  where  the  service  satisfactorily 
meets  requirements. 

Late  in  1927,  rather  hurried  preparations  were  made  for 
inaugurating  ship-to-shore  airplane  service  from  vessels  of 
the  United  States  lines.  Arrangements  were  made  to 
utilize  catapults  and  all  other  necessary  equipment  from 
the  Navy  Department,  but  the  whole  scheme  was  abandoned. 
They  did,  however,  succeed  in  equipping  the  Leviathan 
with  a  temporary  platform  from  which,  in  August  of  that 
year,  Clarence  Chamberlain  made  the  first  successful  flight 
from  a  passenger  ship  to  the  shore.  This,  of  course,  did 
not  prove  anything  new,  as  a  similar  stunt  had  been  per- 
formed before  from  the  deck  of  a  battleship  by  Eugene  Ely. 

In  the  summer  of  1928,  the 
French  commenced  their  ex- 
perimental ship-to-shore  service 
from  the  Atlantic  liner  lie  de 
France.  Several  successful 
flights  were  made  without  seri- 
ous consequences,  although  one 
of  the  seaplanes  made  a  forced 
landing  in  the  English  Channel 
and  was  towed  to  port.  The 
following  year  the  Germans  in- 
augurated a  similar  service  on 
the  North  German  Lloyd  Line. 
If  regular  ship-to-shore  ser- 
vice were  put  into  operation  for  several  months,  and  used 
especially  for  air  mail  and  express  delivery,  it  would  soon 
attract  public  attention.  Then  it  could  gradually  be  ex- 
tended to  include  passenger  service  as  is  now  being  done 
by  the  German  lines.  Anything  which  will  speed  up  the 
activities  of  our  daily  life  is  acceptable  and  desirable,  but 
to  be  a  permanent  success  "Safety  First"  must  be  its  sine 
qua  non. 

The  continuous  improvements  in  airplane  design  are  im- 
portant factors  contributing  to  the  feasibility  of  ship-to- 
shore  service.  The  trend  toward  all-metal  construction  for 
seaplanes  increases  strength  and  seaworthiness  without 
much  increase  in  weight. 

Then,  again,  the  more  powerful  and  lighter  air-cooled 
engines  have  greatly  increased  the  flying  range  and  speed 


Proposed  Philadelphia  Custom  House  with  roof  de 
signed  to  be  used  as  a  landing  field 


Fig.  2.    Short  run  required  from  an  airport  catapult 
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of  airplanes.  If  a  plane, 
flying  at  150  miles  per 
hour,  was  catapulted  from 
a  ship  600  miles  from  port, 
it  could  easily  land  its  pas- 
sengers a  day  before  the 
ship  docked;  and,  at  the 
landing  field,  there  would 
be  other  planes  by  which 
the  journey  could  be  con- 
tinued without  delay. 

In  fact,  it  may  be  stated 
with  assurance  that  the  time 
has  arrived  for  organizing 
ship  to  shore  service  on  a 
business  basis.  Exclusive  of  operating  expenses,  the  com- 
plete outfit  could  be  installed  on  a  passenger  ship  at  a  cost 
of  approximately  $75,000.  This  equipment  would  consist 
of  a  6,000-pound  seaplane,  a  sixty-five  foot  catapult,  and  a 
1,200-pound  capacity  air-compressor.  The  only  trained 
personnel  required  would  be  the  pilot  and  the  catapult 
operator  and  even  the  latter  could  be  dispensed  with  by 
providing  an  automatic  release.  All  other  work  could  be 
performed  by  members  of  the  ship's  crew  accustomed  to 
operating  deck  machinery. 

There  is  another  field  for  catapult  operation  which  has 
not  received  the  consideration  it  is  entitled  to,  and  that  is 
operation  from  large  buildings  and  small  flying  fields. 

The  new  aircraft  carriers  being  authorized  by  the  Gov- 
ernment will  be  much  smaller  than  the  U.  S.  S.  Saratoga 
and  the  U.  S.  S.  Lexington  because  it  has  been  found  that 
the  100-by-900-foot  decks  of  these  ships  are  larger  than 
necessary  for  taking  off  or  for  making  a  safe  landing. 
Therefore,  it  seems  evident  that  if  all  airplanes  were  pro- 
vided with  wheel-brakes  (ultimately  this  will  be  compul- 
sory) and  if  flying  fields  were  equipped  with  arresting  gear 
and  catapults,  there  would  be  no  necessity  for  finding  large 
tracts  of  level  ground  for  flying  fields;  a  space  about  two 
city  blocks  square  would  be  sufficient. 

A  flying  field  can  be  dangerous  if  the  entire  surface  is 
not  kept  in  good  condition.  Besides  the  discomforts  of 
traveling  over  a  rough  or  dusty  field,  there  are  always  the 
attendant  dangers  of  traversing  muddy,  sandy,  and  uneven 
ground  at  high  speed.  These  dangers  could  be  avoided 
by  having  a  small,  smoothly  surfaced  field  equipped  with 
hydraulic  arresting  gear  and  catapults.  All  rough  riding 
would  be  eliminated  because  the  catapult  would  launch  the 
plane  into  the  air  with  one  strong,  steady  push,  and  the 
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arresting  mechanism  would 
gradually  bring  it  to  a  stop 
by  regulated  retardation. 

The  Department  of  Com- 
merce's requirement  for  a 
first  class  airport  specifies 
four  runways  500  feet  wide 
by  2,500  feet  long,  provid- 
ing   eight    directions  of 
flight.     This   is  indicated 
by  the  heavy  lines  on  Fig. 
1.   The  total  flying  field 
area  would  be  160  acres. 
Unimproved  ground  adja- 
cent to  large  cities  is  cheap 
at  from  $500  to  $1,000  per  acre.    Therefore,  without  any 
improvements,  this  field  would  cost  between  $80,000  and 
$160,000. 

By  limiting  the  initial  cost,  the  carrying  charges  would 
be  comparatively  smaller.  This  can  be  accomplished  by 
using  a  thirty-three-acre  flying  field  about  1,200  feet 
square,  as  shown  by  dotted  lines  in  Fig.  1,  smoothly  sur- 
faced all  over,  and  with  the  height  of  adjacent  buildings 
controlled  by  zoning.  A  circular  or  rectangular  building 
located  at  the  center  of  this  field  could  house  all  the  fly- 
ing field  activities,  such  as  general  offices,  waiting  rooms, 
restaurant,  catapult  air-compressor  room,  shipping  depart- 
ment, and  pneumatic  tube  station  for  despatching  mail  and 
express  packages  to  the  central  city  offices.  This  opera- 
tion building  should  be  approached  by  an  underground 
vehicular  and  pedestrian  passage,  and  it  would  be  better 
still  if  it  could  be  located  over  a  rapid  transit  subway 
station,  thus  providing  transportation  to  the  business  dis- 
trict for  airway  commuters.  The  roof  of  this  building 
would  be  used  as  a  catapult  platform  for  despatching  air- 
planes. One  or  more  catapults  could  be  installed  as  nec- 
essary, and  the  airplanes  would  be  raised  to  the  catapult 
deck  by  elevator.    See  Fig.  2. 

Airplanes  arriving  at  this  Tom  Thumb  field  would  land 
in  any  direction,  heading  into  the  wind  and  passing  to  the 
right  of  the  operation  building  if  it  is  necessary  to  travel 
that  far  before  being  stopped  by  the  brakes.  Planes  with- 
out brakes  should  have  trailing  hooks  to  engage  the  hy- 
draulic arresting  gear  provided  over  a  central  section  of 
the  field.  Arresting  gear,  however,  will  only  be  a  tem- 
porary requirement  until  airplane  brake  equipment  is  com- 
pulsory. All  these  small  fields  should  be  of  a  standardized 
design,  and  as  nearly  identical  as  possible,  so  that  all  regu- 
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lar  pilots  would  soon  become  adept  at  using  them.  Suit- 
able barriers,  such  as  used  on  the  carriers,  should  be  erected 
around  the  field  to  stop,  without  serious  damage,  any  plane 
which  failed  to  come  to  a  stop  within  the  space  provided. 

This  type  of  field  could  be  economically  flood-lighted 
from  a  tower  on  the  central  building.  A  beacon  light  from 
the  same  tower  would  serve  as  a  guide  for  night  fliers 
and  there  is  no  reason  why  the  beacon  lights  should  not 
be  of  different  colors  to  identify  the  various  fields  in  the 
same  locality.  In  the  daytime  this  tower  would  display 
the  various  weather  and  wind  signals  necessary  for  the 
fliers'  information. 

Coming  back  to  the  question  of  operating  airplanes  from 
the  roofs  of  large  buildings  and  keeping  within  the  bounds 
of  what  at  present  seems  practicable,  the  first  consideration 
should  be  the  safety  of  the  public  in  the  adjacent  streets 
and  buildings.  Therefore,  airplanes  should  not  be  oper- 
ated from  the  roofs  of  high  buildings  over  nearby  smaller 
buildings  or  over  traffic  thoroughfares.  The  most  suitable 
buildings  would  be  those  situ- 
ated near  open  fields,  parks, 
water-fronts  and  cemetaries. 
The  roofs  of  railroad  and 
marine  terminals  could  be 
made  into  convenient  airway 
stations,  as  the  area  available 
is  usually  more  than  sufficient. 
The  equipment  of  such  a  roof 
station  would  duplicate  as  far 
as  necessary  the  proposed 
small  field  already  described. 
It  is  recommended  that  the 
roofs  of  the  new  post  offices, 
such  as  the  one  being  built  at 
Philadelphia,  be  suitably 
equipped  with  catapults  and 
arresting  gear  for  the  opera- 
tion of  air  mail  planes. 

The  principal  consideration 
determining  the  size  of  flying 
fields  is  the  length  of  run  re- 
quired by  a  plane  before  it 
leaves  the  ground  and  its 
angle  of  climb.  Take  an  aver- 
age plane  weighing  approximately  4800  pounds  with  an 
angle  of  climb  of  six  degrees  and  thirty  minutes.  If  it 
takes  off  from  the  ground  as  shown  in  Figure  3,  it  will 
travel  800  feet  before  it  begins  to  rise.  Assuming  that 
the  effect  of  the  wind  is  negligible,  this  plane  will  have 
attained  an  altitude  of  about  forty-five  feet  when  it  crosses 
the  boundary  of  a  1,200-foot  field.  If  this  same  plane 
were  launched  from  a  catapult  located  on  top  of  a  hangar 
thirty  feet  high  or  on  an  administration  building,  as  shown 
on  Figure  2,  it  would  have  to  travel  only  a  total  distance 
of  about  200  feet  to  attain  the  same  altitude. 

The  public  has  had  very  few  opportunities  to  become 
familiar  with  catapults ;  in  fact,  many  people  have  no  idea 
what  they  are.  Even  Graham  MacNamee  has  humorously 
remarked  that  when  he  first  heard  of  catapults  he  thought 
they  were  some  kind  of  fruit  like  a  cantaloupe.  When 
catapults  become  better  known,  however,  their  many  ad- 
vantages will  be  more  fully  appreciated,,  and  they  will  be 
accepted  as  a  necessary  adjunct  to  every  well-equipped 
flying  field.    It  deserves  the  serious  consideration  of  all 


Fig. 


airplane  operating  companies  conducted  on  a  sound  and 
profitable  basis. 

If  catapults  had  been  adopted  for  commercial  use  sev- 
eral years  ago  the  excessive  size  of  present  day  airports 
could  have  been  avoided  and  the  expenditure  of  milliona 
of  dollars  of  useful  funds  avoided.  Probably  most  cities 
could  have  had  their  airports  much  more  conveniently 
located,  instead  of  five  to  fifteen  miles  away,  as  most  of 
them  are  at  present. 

Ship-to-shore  service  should  also  have  been  inaugurated 
several  years  ago.  But  better  late  than  never.  The  handling 
of  airplanes  at  sea  is  a  little  more  difficult.  Naval  vessels 
use  a  special  airplane  crane  for  lifting  planes,  but  an 
ordinary  cargo  boom  and  deck  winch  are  quite  serviceable. 
The  same  crane  or  boom  is  used  to  lift  the  plane  from  the 
water  back  on  board  ship  when  necessary. 

A  question  that  is  frequently  asked  by  those  who  have 
just  witnesed  a  catapult  launching  is  whether  the  stresses 
to  which  a  plane  is  subjected  when  being  catapulted  neces- 
sitate extensive  reinforcing 
and  cause  any  appreciable  in- 
crease in  weight.  The  only 
parts  necessary  to  strengthen 
are  in  the  locality  of  the  three 
fittings  which  support  the 
plane  on  the  car,  and  the  dif- 
erence  in  weight  is  unimpor- 
tant. The  regular  factors  of 
safety  used  in  airplane  design 
are  ample  for  all  catapulting 
stresses.  In  fact,  the  stresses 
to  which  is  a  plane  is  sub- 
jected wh^i  stunting  are 
much  more  severe  than  when  it 
is  catapulated.  During  diving 
starts  with  engine  wide  open, 
or  in  a  tight  spiral,  planes  fre- 
quently attain  an  acceleration 
equivalent  to  four  times  that 
of  gravity,  whereas  a  catapult 
launching  is  only  about  two 
times  gravity. 

The  catapult  itself,  of 
course,  is  the  most  important 
item  of  equipment,  as  successful  operation  depends  ulti- 
mately on  its  absolute  dependability.  Catapults  can  be 
manufactured  for  from  $15,000  to  $25,000,  according  to 
launching  capacity,  quality  of  materials,  workmanship,  in- 
spection standards,  specification  requirements  and  miscel- 
laneous equipment.  But,  regardless  of  all  these  important 
considerations,  catapults  must  be  designed  by  engineers 
sufficiently  conversant  with  such  mechanisms  as  to  insure 
their  safe  and  efficient  operation  without  the  wasting  of 
time  and  money  on  experimental  development.  Success 
or  failure  depends  entirely  on  the  proper  proportions  and 
physical  properties  of  metallic  structure  and  the  syn- 
chronization of  mechanical  movements.  Everything  must 
occur  in  coordinated  sequence.  Although  the  complete 
operation  culminates  in  the  twinkling  of  an  eye,  a  slow 
motion  picture  reveals  a  complete  cycle  of  operations  under 
perfect  control. 

A  mechanic  of  average  experience  is  fully  qualified  to 
operate  and  care  for  a  catapult.    Only  ordinary  cleaning, 
(Continued  on  page  98) 
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FOUR   MILLION    cubic   yards  of 
dirt,  rock,  mud  and  gravel. 
Three  and  one-half  million  dol- 
lars. 

Six  hundred  and  ninety  acres. 

Big  figures,  those,  that  spell  the  vic- 
tory of  money,  brains  and  labor  over  nat- 
ural obstacles  that  have  been  conquered 
in  building  the  new  Pittsburgh,  Pa., 
City-County  Airport  and  insuring  Pitts- 
burgh's future  in  aviation. 

Men  have  literally  moved  mountains 
and  filled  valleys  to  give  actual  sub- 
stance to  the  seven-year-old  dream  of  an 
airport  that  nationally-known  fliers  and 
engineers  have  said  will  be  second  to 
none  in  the  entire  country. 

Brains,  brawn  and  money  have  labored 
there  side  by  side  wresting  the  huge, 
level  area  from  the  grasp  of  nature  so 
that  Pittsburgh  would  be  able  to  assume 
her  rightful  place  as  a  national  aviation 
center.  And  man  and  his  machines, 
working  day  and  night,  summer  and 
winter,  have  been  victorious. 

The  almost  super-human  task  that  has 
been  done  was  evident  to  the  visitors  at 
the  airport  opening  ceremonies  Septem- 
ber 11th.  Among  other  "items"  at  the 
new  port,  they  found : 

Actual  flying  field  area  of  approximate- 
ly 484,000  square  yards,  all  hard  sur- 
faced, the  equivalent  of  nearly  50  miles 
of  18  foot  highway. 

Paved  area  other  than  flying  area,  50,- 
000  square  yards. 

A  gasoline  storage  and  distribution 
system  that  includes  four  15,000-gallon 
underground  tanks  supplying  fuel  through 
pipe  lines  to  eight  fueling  pits  located 
at  salient  points  about  the  field. 

A  drainage  plan  involving  the  place- 
ment of  approximately  7,000  feet  of  con- 
ci  ete  troughs  and  9,000  feet  of  corru- 
gated metal  drain  pipes. 

An  administration  building,  nearing 
completion  and  scheduled  to  be  com- 
pleted about  October  1st. 

A  huge  hangar,  conforming  in  design 
to  the  administration  building,  including 
an  open  area  approximately  113  by  1,05 
/  feet. 

An  auxiliary  building,  designed  to  ac- 
commodate all  facilities  auxiliary  to  oper- 
ation of  the  port  and  buildings. 

Three  public  rest  rooms,  an  oil  house 
and  a  gasoline  pump  house. 

The  administration  building,  planned 
after  a  comprehensive  study  by  County 
Commissioners  and  engineers  of  the  Pub- 
lic Works  Department,  is  said  to  be 
unique  in  airport  building  construction. 
It  is  of  structural  steel  with  brick  ex- 
terior walls,  mounted  on  concrete  foun- 
dations and  especially  designed  for  the 
purpose  for  which  it  is  to  be  employed. 


By 

Charles  P.  Johnson 

Actually  it  is  a  close  approximation  of 
a  railroad  terminal,  although  necessarily 
on  a  smaller  scale.  The  first  floor,  slight- 
ly above  the  field  level,  includes  a  large 
vestibule  and  waiting  room,  ticket  of- 
fices, mail  rooms,  rest  rooms,  hospital 
rooms,  offices  and  baggage  rooms. 

On  the  second  floor  are  the  offices  of 
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Manager  Carl  W.  Forcier  and  his  as- 
sistants, radio  room,  five  other  office 
rooms,  dormitories  for  men  and  women 
pilots,  weather  bureau  room  and  press 
room. 

Mounted  above  the  second  floor  on 
the  roof  is  a  control  tower,  so  arranged 
that  its  operator  can  see  in  all  directions. 
It  is  from  this  room  that  men  skilled  in 
their  particular  fields  will  direct  incom- 
ing and  outgoing  traffic  and  operate  by 
button  or  switch  the  port  lighting  system 
and  other  electrical  equipment.  The 
building  includes  11,600  square  feet  of 
floor  space. 

Unseen  by  the  throng  that  attended  the 
opening  ceremonies,  except  in  results 
finally  obtained,  were  the  seven  years  of 
planning,  studying,  building  that  have 
resulted  in  the  port  as  it  stands. 

Early  1924,  Joseph  G.  Armstrong, 
chairman  of  the  Board  of  County  Com- 
missioners, awakened  to  the  need  of  such 
an   airport,    realizing   the   benefit  that 


would  accrue  to  the  district  through 
aviation  development.  Such  an  under- 
taking as  has  now  been  completed  was 
dreamed  of  at  that  time,  but  it  took  the 
passage  of  the  years  and  the  rapid  growth 
of  aviation  to  stress  the  actual  need  of  a 
large,  complete  airport. 

Rodgers  Airport,  near  Aspinwall,  was 
chosen  as  adequate  to  the  purpose  at 
that  time,  and  was  completed  in  June, 
1925.  The  site  did  not  by  any  means 
meet  the  original  requirements,  but  it 
was  accepted  with  the  idea  of  develop- 
ing a  preliminary  airport  so  that  con- 
ditions surrounding  the  construction 
might  be  helpful  in  the  greater  plan  that 
all  knew  would  have  to  be  undertaken 
later. 

Rodgers  Airport  today,  headquarters 
of  several  commercial  aviation  concerns 
and  of  military  flying  in  the  district,  will 
be  retained  as  an  auxiliary  or  emergency 
landing  field,  fitting  in  closely  with  the 
Commissioners'  idea  of  district  develop- 
ment and  serving  its  purpose  as  a  valu- 
able adjunct  to  the  new  port. 

The  Commissioners'  original  idea  of 
constructing  an  airport  that  would  be 
equal  to  any  in  the  country  and  to  the 
best  European  ports  was  not  allowed  to 
lapse.  As  the  years  passed,  the  idea  was 
enlarged  upon.  An  organization  was  pre- 
pared under  the  Department  of  Public 
Works  to  study  the  airport  situation  as 
it  affected  the  district,  the  state  and  the 
country. 

Various  sites  in  the  district  were  con- 
sidered and  studied.  The  economic  con- 
sideration of  cut  and  fill,  elevation,  ac- 
cessibility, highways,  rail  transportation, 
future  expansion,  all  tended  to  make  the 
already  intricate  problem  more  complex. 
Cooperation  with  the  works  department 
in  this  task  were  the  County  Planning 
Commission,  officials  of  the  U.  S.  Depart- 
ment of  Commerce,  the  Pittsburgh  Cham- 
merce  and  the  Aero  Club  of  Pittsburgh. 

In  June  of  1928  county  citizens  voted 
$1,500,000  for  the  purpose  of  acquiring 
by  lease,  purchase  or  condemnation  pro- 
ceedings land  within  the  county  limits,, 
for  the  purpose  of  establishing  an  air- 
port. Late  in  July  of  that  year  Walter 
O.  Snyder,  Jr.,  of  the  Aeronautics 
Branch,  Department  of  Commerce,  went 
to  Pittsburgh  at  the  request  of  A.  E. 
Braun  of  the  Chamber  of  Commerce  Air- 
port Committee,  and  studied  nine  differ- 
ent sites.  He  reported  favorably  on  the 
Lebanon  Church  Road  site.  Later  A.  P. 
Taliafero,  Jr.,  of  the  Aeronautics  Branch 
reported  that,  in  his  opinion  also,  that 
site  offered  the  best  possibilities.  The 
County  Planning  Commission  and  the 
Chamber  of  Commerce  likewise  recom- 
mended it. 
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Commissioners  approved  the  site  Octo- 
ber 8.  1922,  and  the  project  was  placed 
in  the  hands  of  engineers  of  the  County 
Department  of  Public  Works.  All  of  the 
study  plans  were  prepared,  to  enable  act- 
ual preparation  of  contract  plans,  speci- 
fication, advertising  the  work  for  pro- 
posals, and  finally  actual  letting  of  the 
contracts.  The  plan  was  developed  and 
built  into  a  relief  model,  primarily  for 
the  guidance  of  engineers  and  education 
of  the  public. 

The  many  phases  of  engineering  and 
construction  involved  included  grading 
and  surfacing  of  the  flying  field  area 
and  other  area,  construction  of  storm 
water  drainage  systems,  erection  of 
buildings,  construction  of  underground 
conduit  system,  installation  of  water,  gas 
and  electric  service  to  the  port,  extension 
of  the  water  mains  from  McKeesport 
Boulevard  to  the  eastern  boundary,  con- 
struction of  storm  sewers,  installation  of 
gasoline  storage  and  distribution  system, 
of  lighting  and  other  electrical  work, 
sanitary  sewers  and  septic  tanks,  field 
markers ;  installation  of  telephone  and 
telegraph  service,  and  of  power  and  light 
cables  from  Lebanon  Church  Road  to  the 
administration  building. 

Provisions  had  to  be  made  for  a  fire 
alarm  and  call  system,  telephone  ex- 
change, radio  and  public  address  system, 
and  for  equipping  and  furnishing  the 
buildings.  Property  acquisitions,  as  of 
June  1st,  totalled  more  than  690  acres. 

The  contract  for  grading  and  drainage, 
involving  an  almost  unbelievable  amount 
of  work  because  of  topographical  con- 
ditions, was  awarded  to  the  Vang  Con- 
struction Company  July  12,  1929,  and 
was  finished  in  August,  1930,  with  the 
exception  of  a  small  area  delayed  by 


legal  proceedings  until  February,  1931. 
The  grading  contract  established  more 
than  250  acres  of  level  land  at  an  eleva- 
tion of  1,250  feet,  of  which  area  more 
than  150  acres  is  being  developed  for 
flying  field  and  the  rest  for  commercial 
and  parking  purposes. 

The  contract  involved  destruction  of 
the  tops  of  three  hills  and  leveling  of 
the  valleys,  so  that  all  told  more  than 
650  acres  of  the  available  property  has 
been  established.  In  the  immediate  vicin- 
ity 350  to  400  more  acres  could  be  ac- 
quired in  the  event  future  development 
proved  it  necessary. 

Of  especial  interest,  although  not  ap- 
parent to  the  casual  observer,  is  the  gas- 
oline storage  and  distribution  system. 
This  part  of  the  airport  equipment  em- 
braces a  complete  system  for  distribution 
of  both  auto  and  aviation  gasoline,  al- 
lowing the  county  to  purchase  fuel  in  car- 
load lots  and  by  means  of  pumps  and 
pipe  lines  store  this  gasoline  in  four  15,- 
000-gallon  tanks.  From  the  storage  tanks 
fuel  is  conveyed  to  eight  fueling  pits, 
which  are  of  the  latest  design. 

The  contract  for  lighting  the  airport 
and  installing  miscellaneous  electrical 
equipment  embraced  installation  of  flood 
lights,  boundary  lights,  obstruction  lights 
and  other  lighting  equipment  to  conform 
to  standards  set  by  the  Aeronautics 
Branch,  Department  of  Commerce,  and 
the  State  Aeronautics  Commission.  The 
contract  includes  the  extension  of  power 
and  lighting  facilities  to  airport  buildings. 

A  large  rotating  beacon  and  a  flash 
code  beacon  will  be  located  at  the  foot 
of  the  control  tower.  Three  banks  of  in- 
candescent flood  lights  will  illuminate 
the  flying  area  by  night.  Cone-type 
boundary  lights  surround  the  field.  Two 


illuminated  wind  cones  and  an  illuminated 
wind  "T"  will  enable  night  fliers  to  land 
correctly.  A  large  electrical  sight  read- 
ing "Pittsburgh"  spelled  in  neon  letters, 
is  to  be  installed.  Projector  lights  will 
play  on  all  buildings.  Obstacle  lights 
prescribed  by  the  Commerce  Department 
will  help  airmen  in  spotting  those  build- 
ings from  the  air. 

The  drainage  system  includes  concrete 
troughs  flush  with  the  flying  field  sur- 
face, so  placed  as  to  quickly  collect  and 
remove  storm  water.  Openings  of  the 
troughs  are  covered  with  malleable  cast 
iron  gratings,  especially  designed  for  the 
purpose.  The  various  troughs  are  con- 
nected with  surface  corrugated  metal 
drain  pipes  which  will  collect  and  dis- 
tribute the  surface  water  into  natural 
drainage  outlets.  In  addition  to  concrete 
troughs  and  metal  drain  pipes,  terra 
cotta  conduits  have  been  installed  to 
carry  wires  of  the  lighting  system. 

The  entire  flying  area  is  paved  with 
penetrating  macadam  surface  consisting 
of  layers  of  slag  from  six  to  eight  inches 
in  thickness,  completely  rolled  and  bound 
with  a  tar  or  asphaltic  material.  The  top 
coat  consists  of  the  same  asphaltic  ma- 
terial on  stone  chips,  providing  a  surface 
hard  enough  and  yet  resiliant  enough  to 
permit  the  safe  landing  of  planes  on  the 
entire  area  and  eliminating  dust  and  mud 

A  gigantic  job  it  has  been.  Out  in  the 
middle  west  where  the  country  is  flat  the 
job  could  have  been  done  for  a  fraction 
of  the  cost  of  the  local  airport.  But  not 
in  the  Pittsburgh  district.  However, 
nature  has  been  beaten  by  brains,  brawn 
and  dollars  supplied  by  the  citizens  of 
Allegheny  County  and  Pittsburgh  to  in- 
sure their  district's  taking  its  rightful 
place  in  aviation. 


ipleted  field  at  Pittsburgh,  where  men  moved  mountains  to  make  an  airport 
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Make  your  engine 
more  efficient 

with  STANAVO 


—get  more  power 


and 


use  less  gas! 
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Look  at  the  chart  above — a  graphic 
record  of  independent  experimental 
tests  made  by  a  leading  aviation  engine 
manufacturer.  The  curve  at  the  right  was 
made  using  an  automobile-type  gasoline 
— octane  number  65.  The  engine  used 
.58  lbs.  of  fuel  per  brake  horsepower- 
hour.  The  cylinder  temperature  ran 
dangerously  high,   550°  Fahrenheit! 

Look  at  the  curve  farthest  to  the  left, 
made  in  the  same  engine  with  a  fuel  of 
82  octane  number.  The  engine  in  this 
case  used  only  .51  lbs.  of  fuel  per  horse- 
power-hour. The  cylinder  temperatures 
were  never  more  than  410°  Fahrenheit. 


That's  quite  a  difference — worth 
considering  when  you  buy  gasoline — 
worth  money  in  actual  fuel  saved.  It's 
worth  money  also  in  lower  maintenance 
costs  for  lower  cylinder  temperatures 
mean  smoother  operation,  better  lubri- 
cation, and  longer  engine  life. 

That's  why  Stanavo  lays  such  stress 
on  knock  rating.  Wherever  you  buy  any 
grade  of  Stanavo  Aviation  Gasoline  it 
is  of  uniform  high  quality. 

The  manufacturer  of  your  engine  has 
approved  Stanavo  products.  He  can  tell 
you  the  grade  of  fuel  to  use,  or  the 
Stanavo  distributor  will  be  glad  to  con- 
sult with  you. 

The  Stanavo  Specification  Board  has  adopted  the 
Army  and  Navy  practice  of  testing  aviation  juels  at 
300°  F.  jacket  temperature  in  the  Ethyl  Gasoline 
Corporation  Series  30  engine  at  600  r.p.m.  and  15" 
spark  advance.  As  anti-knock  value  decreases  with 
increased  cylinder  temperatures,  this  is  a  more 
exacting  test  for  aviation  fuels  than  the  standard 
adopted  by  the  S.  A.  E.  for  automotive  fuels  where 
the  jacket  temperature  is  212°  F. 


STANAVO 

AVIATION  GASOLINE 
AND  ENGINE  OIL 


STANAVO    SPECIFICATION  BOARD, 

Organized  and  Maintained  by 


Standard  Oil  Company  of  California 
225  Bush  St..  Sao  Francisco 


Standard  Oil  Company  (Indiana) 
910  So.  Michigan  Ave.,  Chicago 


Standard  Oil  Company  of  New 
26  Broadway,  New  York  City 
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CURRENT  AIRPORT  AND  AIRWAY  FACTS 


Pan  American  Adds  Link  to  Close  Gap  in 

South  American  Circle 
■\X7"ITH  the  recent  inauguration  by 
Pan-American  Airways  of  air  ser- 
vice down  the  Atlantic  coast  the  last  ma- 
jor gap  in  the  circle  of  American  air- 
lines around  South  America  was  closed. 

On  October  25,  Pan-American  Air- 
ways made  the  first  flight  on  the  route 
from  Rio  de  Janeiro  to  Montevideo  and 
to  Buenos  Aires,  Argentina,  completing  a 
system  which  links  to  United  States  all 
but  two  countries  of  the  Western  Hemi- 
sphere. 

This  service  marks  the  first  entry  of 
American  lines  into  the  large  commercial 
cities  of  Brazil,  which  have  been  served 
for  some  time  by  European  airlines. 

From  Miami  the  service  links  Cuba, 
Haiti,  the  Dominican  Republic,  Porto 
Rico,  the  Virgin  Islands,  British  West 
Indies,  Trinidad,  the  three  Guianas,  Bra- 
zil, Uruguay.  Service  along  the  Pacific 
Coast  has  been  operated  by  Pan-Ameri- 
can Airways  for  several  years. 

The  7,500-mile  route  from  Miami  to 
Buenos  Aires  will  be  flown  with  flying 


boats  which  accommodate  twenty  pas- 
sengers, 1,000  pounds  of  mail  and  a  crew 
of  four. 

Interline  Air  Express  Arrangement  Is 
Announced  by  Three  Airlines 

HP  HE  first  interline  air  express  ar- 
rangement to  be  effected  in  this  coun- 
try was  recently  announced  jointly — 
Transcontinental  &  Western  Air,  Inc., 
Pennsylvania  Airlines,  Inc.  and  United 
States  Airways,  Inc. 

Through  this  new  arrangement,  which 
went  into  effect  November  16,  Pennsyl- 
vania Airlines  and  United  States  Air- 
ways will  handle  through  air  express 
shipments  to  and  from  connecting  points 
on  the  entire  system  of  Transcontinental 
&  Western  Air,  Inc.,  providing  air  ex- 
press service  to  Akron  and  Cleveland, 
Ohio;  Washington,  D.  C. ;  Topeka,  Sa- 
lina  and  Goodland,  Kansas ;  and  Denver, 
Colorado. 

Store  door  pick-up  and  delivery  service 
will  be  offered  in  all  cities  by  Postal  Tel- 
egraph Company  and  is  included  in  the 
air  express  rates. 

Transcontinental  &  Western  Air,  Inc., 


has  also  arranged  with  Greyhound  Bus 
Lines  a  combination  air-bus  service  on  a 
nation-wide  basis  for  both  passenger  and 
express. 

Century  Air  Lines  Inaugurates  Express 
Service  Handled  by  Personnel 
£ENTURY  AIR  LINES,  a  division  of 
the  Cord  Corporation,  operating  be- 
tween Chicago,  Detroit,  Toledo,  Cleve- 
land, St.  Louis,  and  intermediate  points, 
has  opened  a  new  express  service,  a  sup- 
plement to  the  regular  passenger  service, 
in  which  only  Century  express  employees 
handle  shipments  during  their  entire  rout- 
ing from  shipper  to  consignee. 

E.  A.  T.  Opens  Route  Between  Atlanta, 
Augusta  and  Savannah 

A  NEW  air  passenger  route  between 
Atlanta,  Augusta,  Charleston  and 
Savannah  was  put  into  operation  on  No- 
vember 20  by  Eastern  Air  Transport, 
Inc.  The  new  route  is  an  important  con- 
nection between  the  two  trunk  lines  of 
the  Eastern  Air  Transport  system,  one 
of  which  extends  northward  from  At- 
lanta to  Richmond  and  the  other  from 
Florida  points  northward  to  Richmond, 
where  they  join  and  extend  to  New  York 
(Continued  on  following  page) 


Department  of  Commerce  airways  map  of  the  United  States  as  of  August  1,  altered  to  show  changes  up  to  November  15. 
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Copt.  Frank  M.  Hawks 


71^000  record-breaking  miles 
without  an  overhaul 


EUROPEAN  FLIGHTS 


THE  aviation  industry  will 
readily  appreciate  that  the 
TEXACO  13  might  be  accurately 
termed  a  "flying  laboratory." 

Few  planes,  or  motors,  have 
been  tested  under  such  severe  con- 
ditions. Continuously  flying  at  un- 
precedented speeds  on  two  conti- 
nents, Captain  Hawks  has  focused 
the  attention  of  the  world,  lay  and 
professional,  on  the  advantages  of 
speed.  Those  who  know,  realize  the 
demands  occasioned  by  over  71,000 
miles  of  flying  at  such  record- 
breaking  speeds. 

Texaco  Lubricants 


Texaco  A 
clusively, 


ation  Gasoline,  ex 
v  ere  used  on  the* 


flights.  So  well  did  they  perform 
that  even  after  71,000  record-break- 
ing miles  no  engine  overhaul  was 
necessary. 

It  is  a  tribute  to  Captain  Hawks 
for  his  wonderful  handling  of  the 
ship,  to  the  high  quaUty  of  the 
Texaco  Products  and  to  the  bright 
Whirlwind  motor,  which  functioned 
so  perfectly  throughout  the  flights. 

Texaco  Aviation  Products  are 
used  exclusively  at  foremost  avia- 
tion schools  and  flying  bases,  and 
are  available  at  principal  airports 
throughout  the  country.  Write 
£q  »   The  Texas  Company. 

THE  TEXAS  COMPANY 
135  East  42nd  Street,  New  York 


AMERICAN  FLIGHTS 


Chicago  to  New  York 
Detroit  to  New  York 
Boston  to  New  York 
Philadelphia  to 


II.  The  Texas  Cotnpan. 


TEXACO  AIRPLANE  OILS  •  TEXACO  AVIATION  GASOLINE 
TEXACO  AERODIESEL  FUEL     •     TEXACO  MARFAK  GREASES 

TEXACO    ASPH  ALT    PRODUCTS    FOR  runways,  hangar  floors  and  aprons,  and  dust  laying 
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LIGHTING  SYSTEM  AT 
PORT  COLUMBUS 

DORT  COLUMBUS,  Columbus,  Ohio, 
recently  placed  in  operation  a  new 
system  of  runaway  lights  which  marks  a 
significant  advance  in  airport  lighting  de- 
velopment. 

A  row  of  Westinghouse  marker  lights 
has  been  placed  along  each  side  of  the 
two  long  runaways  with  the  top  of  each 
lens  flush  with  the  surface  of  the  field. 


The  light  is  directed  upward 
and  marks  out  to  the  incom- 
ing pilot  two  clearly  defined 
pathways  on  which  he  may 
alight  at  night  and  on  dark 
winter  days  with  perfect 
safety. 

The  operation  of  the  new 
system  is  extremely  simple. 
The  incoming  pilot  is  guided 
to  Port  Columbus  by  the 
standard  airport  beacon. 
The  limits  of  the  airdrome 
and  surrounding  obstacles 
■are  indicated  by  the  boun- 
dary and  obstruction  lights.  As  he  arrives 
over  the  field,  a  master  twelve-million 
candlepower  light  is  turned  on  to  show 
that  the  field  is  free  of  obstacles,  such  as 
ships  that  have  previously  landed,  but 
which  have  not  yet  cleared  the  field. 
The  floodlight  is  then  turned  off  and  the 
seventy-seven  runway  lights  turned  on, 
indicating  the  definite  location  of  the  hard 
surface  channels,  as  well  as  the  exact  true 
elevation  of  the  ground.  Both  runways 
will  be  lighted  at  the  same  time. 


(Continued  from  preceding  page) 
and  the  North. 

Also  the  new  service  will  form  an  im- 
portant junction  in  Atlanta  with  planes 
of  the  American  Airways  to  Cleveland, 
Cincinnati,  Nashville  and  the  Southwest. 

Eastern  Air  Transport  Reduces  Fares  by 
Fourteen  Per  Cent 

C  WEEPING  reductions  in  air  passen- 
ger  rates  averaging  14  per  cent  in 
one-way  fares  and  25  per  cent  in  round 
trips  have  been  announced  by  the  Eastern 
Air  Transport  system.  The  cut  affects 
each  of  the  twenty-two  cities  between 
New  York,  Washington,  Atlanta,  Jack- 
sonville and  Miami  served  by  this  air- 
line and  between  New  York  and  Atlantic 
City. 

Department  of  Commerce  Establishes 
New  Airport  Rating  Higher  Than  A-I-A 

A  NEW  airport  rating,  higher  than  the 
A-I-A  designation,  has  been  estab- 
lished by  the  Department  of  Commerce 
and  will  be  designated  by  the  symbol 
A-T-A.  This  gives  the  department  five 
ratings  instead  of  the  former  four. 

The  new  rating  applies  only  to  the 
size  of  the  runways  on  the  field.  The  T 
rating  requires  a  landing  area  of  3,500 
feet,  with  approaches  from  which  a  ten- 
to-one  guide  or  climb  is  possible. 

Seaplane  airports  desiring  a  T  rating 
must  have  an  effective  landing  area  large 
enough  to  permit  a  5,500-foot  run  in  all 
directions  and  be  situated  to  provide 
clear  approaches. 

United  Air  Lines  Publishes  Logs  for 
Air  Travelers 

TJ  NITED  AIR  LINES  has  just  pub- 
lished very  distinctive,  colored  air 
logs  for  its  New  York-Chicago,  Chicago- 
San  Francisco,  Chicago-Dallas  and  Seat- 
tle-San Diego  routes  for  distribution  to 
passengers.  These  air  logs  are  some- 
what similar  to  those  which  have  been 
used  by  certain  leading  European  lines, 
and  have  proved  of  much  interest  to  air 
travellers. 

Pan  American  Passenger  List  Leads  in 
First  Nine  Months  of  1931 

IV/fARKING  it  the  heaviest  carrier  of 
passengers  of  all  the  United  States 
air  mail  lines,  and  setting  a  new  record 
with  the  largest  number  of  passengers 
carried  by  any  international  airline  in  the 
world,  the  Pan-American  Airways  Sys- 
tem carried  a  total  of  31,202  passengers 
over  the  international  routes  in  the  first 
nine  months  of  this  year. 

Averaging  better  than  100  passengers 
a  day  over  the  international  airways,  the 
figures  represent  a  substantial  increase 
over  the  same  period  of  last  year.  Like- 
wise, a  new  high  mark  was  set  with 
9,300,728  passenger  miles  flown  during 
the  nine  months,  a  gain  of  approximately 
500.000  miles  over  comparable  figures  of 
a  year  ago. 


ATLANTIC  FLIGHTS 

(Continued  from  page  37) 

Harbor  Grace  to  Bickse,  near  Budapest, 
in  26:12:00.  They  left  New  York 
July  13. 

105.  July  25.  Hugh  Herndon,  Jr., 
and  Clyde  Pangborn  in  the  Miss  Veedol 
( Bellanca-P.  &  W.  420  cabin  land  mono- 
plane) from  New  York.  Their  gas  load 
was  dumped  in  the  course  of  take-off  and 
flight  postponed. 

106.  July  25.  Russell  Boardman  and 
John  Polando  in  the  Cape  Cod  (Bellanca- 
Wright  300  cabin  land  monoplane)  from 
Floyd  Bennett  Field,  New  York.  They 
dumped  their  fuel  a  few  minutes  after 
take-off  for  Istanbul  and  flight  postponed. 

107.  July  28-9.  Russell  Boardman 
and  John  Polando  in  the  Cape  Cod 
(Bellanca-Wright  300  cabin  land  mono- 
plane) from  Floyd  Bennett  Field,  New 
York,  to  Istanbul,  Turkey.  WORLD 
AIR  LINE  DISTANCE  RECORD. 

108.  July  28-9.  Hugh  Herndon,  Jr., 
and  Clyde  Pangborn  in  the  Miss 
Veedol  (Bellanca-P.  &  W.-420  cabin  land 
monoplane)  from  Floyd  Bennett  Field, 
New  York,  to  Moylgrove,  Pembrokeshire, 
Wales,  in  32:00:00. 

The  Cape  Cod,  Veedol  flights  were  the 
55th  and  56th  completed  air  crossings 
and  the  44th  and  45th  non-stop. 

109.  July  27.  Parker  D.  Cramer  and 
Oliver  Pacquette  took  off  from  Detroit, 
Mich.,  on  a  flight  to  Denmark  in  Diesel- 
powered  Bellanca  equipped  with  seaplane 
floats.    Lost  at  sea. 

110.  Aug.  9-17.  Capt.  W.  Von  Gronau, 


Edward  Zimmer,  Fritz  Albrecht  and 
Franz  Hack  (Dornier  Wal  flying  boat) 
on  flight  from  Germany  to  the  United 
States.  Landed  in  Iceland,  Greenland, 
Labrador  and  Canada.  Arrived  at  Chi- 
cago, Sept.  2. 

111.  Aug.  19-Sept.  7.  Edwin  L.  Pres- 
ton and  Robert  H.  Collignon  (Stinson 
Junior  monoplane,  Packard  Diesel),  at- 
tempted flight  from  Detroit,  Mich.,  to 
Copenhagen,  Denmark,  to  search  for 
Cramer  and  Pacquette  and  chart  a  north- 
ern mail  route  to  Europe.    Turned  back. 

112,  113.  Aug.  30-Sept.  7.  The  airship 
Graf  Zeppelin,  with  Dr.  Hugo  Eckener 
in  command,  made  a  commercial  round 
trip  flight  from  Friedrichshafen,  Ger- 
many, to  Pernambuco,  Brazil,  carrying 
mail  and  passengers. 

114.  Sept.  12.  Willy  Rody,  Christian 
Johanssen,  and  Fernando  Viega  (Junkers 
monoplane  W.  35)  took  off  at  Juncal  do 
Sol  near  Lisbon  for  New  York.  Flight 
began  from  Berlin,  Aug.  22.  Forced  down 
eight  miles  off  Newfoundland;  picked  up 
by  the  Norwegian  motorship  Belmoira. 

115,  116.  Sept.  18-29.  The  airship 
Graf  Zeppelin,  under  command  of  Capt. 
Ernst  Lehmann,  made  a  commercial  round 
trip  flight  from  Friedrichshafen,  Ger- 
many, to  Pernambuco,  Brazil,  carrying 
passengers,  mail,  and  a  crew  of  forty- 
three. 

117,  118.  Oct.  17-28.  The  airship 
Graf  Zeppelin,  commanded  by  Capt. 
Ernst  Lehmann,  made  a  round  trip  flight 
from  Friedrichshafen,  Germany,  to  Per- 
nambuco, Brazil,  carrying  seventeen  pas- 
sengers on  the  westbound  trip. 
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From  New  York  to  San  Francisco - 

4g£  72,000 

take-offs  and 
landings  a 

year/ 


FIFTEEN  million  air  miles  .  .  . 
175,000  passengers  .  .  .  72,000 
take-offs  and  landings  each  year! 
That's  the  record  of  Transcontinental 
and  Western  Air,  Inc.,  since  its  in- 
ception five  years  ago. 

Its  fleet  of  fifty  big  cross-country 
planes  travels  through  all  kinds  of 
weather.  No  two  landing  fields  are 
ever  just  alike. 


Certainly  this  company  is  qualified, 
with  its  wealth  of  flying  experience, 


to  comment  authoritatively  on  the 
subject  of  airplane  tire  performance. 

Says  Mr.  Jack  Frye,  Vice-President 
of  Operations,  "The  selection  of  tire 
equipment  for  an  exacting  service 
such  as  ours  is  a  matter  of  paramount 
importance.  TWA  can't  afford  to 
take  chances.  Nothing 
short  of  the  best  will 
do." 

Whether  yours  is  a 
light  speed  plane  or 
heavy-laden  transport, 


Goodrich 


you,  too,  will  find  an  extra  margin  of 
safety,  comfort  and  dependability  in 
Goodrich  Low  Pressure  Tires. 

Goodrich  Low  Pressure  Tires  can  be  easily 
and  quickly  installed  on  any  plane,  with  or 
without  brakes.  For  further  information, 
phone  your  nearest  Goodrich  Distributor 
or  write  to  the  Aeronautical  Division  of 
The  B.  F.  Goodrich 
RubberCo.  (Est.  1870), 
Akron,  Ohio,  and  Los 
Angeles,  California. 


A  Goodrich  Silvertown 
"off  duty,"  as  seen  from 
the  window  of  a  giant 
Transcontinental  and 
Western  Air,  Inc., Ford 
tri-motor  plane  in 
flight. 


♦H*-  RUBBER    FOB  AIRPLANES 

Another  B.  F.  Goodrich  Rubber  Product—  over  40  rubber  articles  for  airplanes.  Silvertown  Tires  . .  Stream- 
line Windshields  .  .  Tail  Wheels  .  .  Hose  .  .  Tubing  .  .  Engine  Mounts  .  .  Crash  Pads  .  .  Accessories. 
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Chronology  of  Some  of  the  Important  Aeronautical  Events  of  1931 


JANUARY 

(Brazil.)  Ten  Savoia-Marchetti  flying 
boats  of  the  Italian  Air  Service  under  the 
command  of  General  Italo  Balbo,  completed 
at  Natal  a  formation  flight  of  1,875  miles 
across  the  South  Atlantic  from  Bolama, 
Africa  in  18  hours  and  46  minutes.  (Jan.  6.) 

(New  Zealand.)  A  record-breaking  flight 
of  1,200  miles  from  Australia  across  the 
Tasman  Sea  to  Wellington,  N.  Z.,  was  com- 
pleted in  12  hours  and  15  minutes  by  Guy 
Menzies  in  the  Southern  Cross,  Jr.  (Jan.  7.) 

The  Third  Annual  Miami  Ail-American 
Air  Races  and  Navy  Field  Dedication  were 
held  at  the  Miami  Municipal  Airport, 
Miami,  Fla.   (Jan.  8-10). 

A  new  world's  refueling  endurance  rec- 
ord for  women  of  122  hours  and  20  minutes 
was  established  by  Misses  Bobbie  Trout  and 
Edna  May  Cooper  at  Los  Angeles,  Calif. 
(Jan.  9.) 

FEBRUARY 

Reductions  in  air  passenger  transport 
fares  of  from  eight  to  forty  per  cent  over  its 
airlines  connecting  the  United  States  with 
twenty-eight  Latin-American  countries,  were 
announced  by  Pan  American  Airways. 
(Feb.  11). 

(Panama.)  The  annual  winter  maneuvers 
of  the  U.  S.  Fleet  started  in  the  waters  off 
Panama.  Aircraft  carriers  and  planes  and 
the  airship  Los  Angeles  participated.  (Feb. 

12). 

MARCH 

(Algeria.)  Two  French  pilots,  Lucien 
Bossoutrot  and  Aime  Rossi  broke  the 
world's  distance  and  duration  records  for 
flight  in  a  closed  circuit  by  remaining  in 
the  air  without  refueling  for  seventy-five 
hours  and  twenty-three  minutes  during 
which  they  covered  5,468  miles.  The  flight 
was  made  at  Oran.   (March  1.) 

Appropriations  totaling  more  than  $100,- 
000,000  were  made  for  military,  naval  and 
commercial  aviation.    (March  4.) 

World's  altitude  record  for  women  of 
28,743  feet  was  established  by  Miss  Ruth 
Nichols  in  a  Lockheed  Vega  monoplane, 
taking  off  and  landing  at  Newark  Airport, 
Newark,  N.  J.    (March  5.) 

(Egypt.)  The  first  plane  took  off  from 
Cairo  for  Mwanza,  Central  Africa,  inaugu- 
rating the  North  African  division  of  Im- 
perial Airways'  projected  London-Cape 
Town  Airline.    (March  6.) 

(France.)  Pilots  Regimensi  and  Lalouette 
landed  at  Le  Bourget  Airport  after  having 
broken  the  world's  distance  and  duration 
records  for  planes  carrying  a  useful  load  of 
2,000    kilograms.    They   set  a  new  dura- 


tion record  of  seventeen  hours  and  three 
minutes,  a  distance  record  of  2,678.6  kilo- 
meters and  an  international  speed  record 
for  the  distance  and  the  load  of  157.99  kilo- 
meters per  hour.  (March  10.) 

(Hawaii.)  A  three-day  aerial  war  game, 
in  which  the  Air  Corps  and  anti-aircraft 
units  in  Hawaii  participated,  closed  with 
a  successful  defense  of  Honolulu  by  the 
Eighteenth  Pursuit  Group.  (March  11-13.) 

(Germany.)  A  rocket  containing  scien- 
tific apparatus  was  successfully  shot  in  the 
air  during  tests  conducted  near  Bremen  by 
Karl  Poggensee.   (March  13.) 

(Panama  Canal  Zone.)  A  heavy  field-gun 
battery  composed  of  four  75-millimeter  guns 
was  transported  by  aircraft  from  France 
Field  to  Rio  Hato,  in  an  experiment  con- 
ducted by  the  Air  Corps  to  test  the  prac- 
ticability of  transporting  artillery  for  the 
purpose  of  Canal  defense.   (March  20.) 

(France.)  Seven  world's  records  for  speed, 
distance  and  duration  for  planes  carrying 
2,000  kilograms  (4,400  pounds)  over  a 
closed  circuit  were  established  by  Joseph 
Lebrix  and  Marcel  Doret.  They  set  new 
records  for  endurance  with  loads  of  500, 
1,000  and  2,000  kilograms;  for  distance  with 
the  same  loads  and  a  speed  record  for  a 
distance  of  2,000  kilometers  carrying  a 
weight  of  2,000  kilograms.  They  traveled 
approximately  4,021  kilometers  (2,513  miles) 
on  the  flight.   (March  24.) 

The  Third  National  Airport  Conference 
was  held  at  the  Mayo  Hotel,  Tulsa,  Okla. 
(March  25-27.) 

APRIL 

(France.)  Jean  Mermoz  and  Antoine 
Pillard,  French  pilots,  broke  the  world's 
non-refueling  record  for  endurance  flying 
in  a  closed  circuit,  covering  more  than 
5,679  miles  in  59  hours  and  14  minutes. 
(April  2.) 

(South  Africa.)  A  new  record  of  six 
days  and  ten  hours  for  a  flight  from  London 
to  Cape  Town  was  completed  by  Lieut.- 
Comdr.  Glenn  Kidston  in  his  American- 
built  Lockheed  Vega  monoplane.   (April  6.) 

(France.)  Two  French  pilots,  Froton 
and  Lavergne,  set  new  records  for  duration 
and  distance  over  a  closed  circuit  for  light 
two-place  planes,  flying  for  29  hours,  38 
minutes  and  45  seconds,  covering  2,153 
miles.  Their  flight  was  made  from  the 
Istres  flying  field  near  Marseilles.  (April  9.) 

(Australia.)  C.  W.  Scott  broke  Wing 
Commander  Charles  Kingsford-Smith's 
record  for  a  flight  from  England  to  Aus- 


tralia, setting  a  new  mark  of  nine  days,  four 
hours  and  eleven  minutes.  He  landed  at 
Port  Darwin  on  the  last  lap  of  the  flight 
from  Sumatra.   (April  10.) 

The  International  Aircraft  Show  was 
held  in  the  large  hangar  at  the  Detroit  City 
Airport,  Detroit,  Mich.,  sponsored  by  the 
Aeronautical  Chamber  of  Commerce  and 
the  Aircraft  Bureau,  Detroit  Board  of 
Commerce.  (April  11-19.) 

Ruth  Nichols  established  a  new  interna- 
tional speed  record  for  women  of  210.685 
miles  per  hour  on  a  flight  over  a  three- 
kilometer  course  at  Grosse  He  Airport, 
Detroit,  Mich.,  breaking  the  former  record 
of  181.157  miles  per  hour  set  by  Amelia 
Earhart.   (April  13.) 

(England.)  Capt.  Frank  M.  Hawks, 
American  pilot,  set  a  new  record  for  a 
London-Rome  flight.  Using  the  Travel  Air 
Mystery  S  monoplane  Texaco  13,  Captain 
Hawks  flew  the  900  miles  from  London  to 
Rome  in  five  hours  and  26  minutes.  The 
former  record  was  12.5  hours.    (April  22.) 

MAY 

(Germany.)  A  new  world's  distance  glid- 
ing record  of  165  miles  was  claimed  by  Pilot 
Groenhoff  of  the  Rhoen-Rossiten  Society 
after  a  flight  from  Munich,  Bavaria,  to 
Kaaden,  Czechoslovakia.   (May  5.) 

Award  of  the  Daniel  Guggenheim  Gold 
Medal  for  notable  achievement  in  aeronau- 
tics to  Dr.  Frederick  William  Lancaster  of 
Birmingham,  England,  for  his  contribution 
to  "the  fundamental  theory  of  aerodyna- 
mics," was  announced.   (May  9.) 

(Mexico.)  The  Aeronautical,  Industrial 
and  Commercial  Exposition  was  held  at 
Valbuena  Field,  Mexico  City.  (May  15-21.) 

(Sweden.)  The  International  Aero  Exhi- 
bition was  held  at  Stockholm.    (May  15-31.) 

New  York  City  was  "attacked"  and 
"defended"  by  air  in  a  demonstration  staged 
by  the  Army  Air  Corps  as  part  of  the  an- 
nual field  exercises.  There  were  672  planes 
participating  in  the  aerial  "battle"  and 
parade.    (May  23.) 

(Canada.)  Capt.  John  D.  Parkinson 
reached  an  altitude  of  22,000  feet  on  a  flight 
at  Montreal,  exceeding  by  2,000  feet  the 
Canadian  altitude  record  which  he  estab- 
lished two  years  ago.    (May  26.) 

(Germany.)  A  new  world's  altitude  rec- 
ord of  52,480  feet  was  established  by  Pro- 
fessor Auguste  Piccard  and  Dr.  Charles 
Kipfer  in  a  hydrogen  balloon  with  an  air- 
tight gondola  *of  aluminum.  Eighteen  hours 
and  thirteen  minutes  after  taking  off  from 
Augsburg,  Germany,  they  landed  on  a  gla- 
(Continued  on  following  page) 
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United  Air  Lines  Fly  35,000,000  Miles 

with  STROMBERG  C  arburetors 


T  TNITED  Air  Lines  is  the  largest  air 
system  in  the  world.  They  recently 
completed  35,000,000  miles  of  com- 
mercial flying;  15,000,000  of  them  at 
night.  The  latter  figure  represents  five 
times  as  much  night  flying  as  in  all 
the  nations  of  Europe  combined. 
The  United  fleet  is  powered  by  Wasp 
and  Hornet  engines, 
each  one  equipped  with 
a  Stromberg  Carburetor. 
You'd  expect  it— only  the 
best  can  stand  United  Air 
Line  operating  conditions; 


from  sea  level  to  ix,ooo  feet;  and  at 
temperatures  ranging  from  400  below 
to  uoc  above. 

Stromberg  Carburetors  are  standard 
equipment  on  95%  of  all  the  planes 
flying  in  the  United  States  today. 
Reasons :  Easier  starting,  smoother 
idling,  more  economical;  at  all  speeds, 
more  power. 
Stromberg  engineers  with 
2.2.  years  carburetion  expe- 
rience will  gladly  coope- 
rate in  working  out  your 
carburetion  problems. 


Otromberg  Carburetors 


BEND  IX.  STROJVLBER.G  UHETOR.  COMPAJVY 

«  SUBSIDIARY    OF    BENDIX    AVIATION  CORPORATION" 

701    BENDIX    DRIVE    -    SOUTH    BEND,  INDIANA 
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cier  above  Ober  Gurgl,  Oetz  Valley,  in  the 
Tyrolian  Alps.   (May  27.) 

A  new  world's  non-refueling  endurance 
record  of  eighty-four  hours  and  thirty-three 
minutes  was  established  at  Jacksonville 
Beach,  Fla.,  by  Walter  Lees  and  Frederick 
Brossy  in  a  Diesel-powered  Bellanca  mono- 
plane.  (May  28.) 

A  pilotless  monoplane  was  successfully 
flown  by  radio  control  from  another  plane  at 
the  municipal  airport,  Houston,  Texas. 
(May  31.) 

JUNE 

(France.)  Lieutenants  Paris  and  Gonord 
established  new  world's  seaplane  records 
for  distance  and  continued  flight  over  a  cir- 
cuit of  115  miles  at  Arcachon.  They  covered 
3,230  miles  in  thirty-six  hours,  forty-eight 
minutes  and  forty-four  seconds.   (June  5.) 

(France.)  The  French  pilots  Joseph  Le- 
brix  and  Marcel  Doret  established  a  new 
world's  closed  circuit  distance  record  of 
10,500  kilometers  (approximately  6,500 
miles)  on  a  flight  of  seventy  hours  and  ten 
minutes,  terminated  at  Marignane.  (June 
10.) 

(Denmark.)  Flying  the  Bellanca  mono- 
plane Liberty,  Otto  Hillig  and  Holger 
Hoiriis  landed  at  Copenhagen,  completing  a 
flight  from  Hasbrouck  Heights,  N.  J.,  via 
St.  John's  and  Harbor  Grace,  Newfoundland, 
and  Krefeld  and  Bremen,  Germany.  On 
the  flight,  which  began  June  19,  they  crossed 
the  Atlantic  from  Harbor  Grace  to  Krefeld 
in  approximately  thirty-two  hours.  (June 
26.) 

JULY 

Wiley  Post  and  Harold  Gatty  in  the 
Lockheed  Vega  Winnie  Mae  completed  a 
world  flight  around  the  Northern  Hemis- 
phere from  New  York  to  New  York.  They 
covered  a  total  distance  of  15,474  miles  in 
a  total  elapsed  time  of  eight  days,  fifteen 
hours  and  fifty-one  minutes,  or  a  flying  time 
of  four  days  and  ten  hours.   (July  1.) 

(Hungary.)  Capt.  George  Endres  and 
Alexander  Magyar  in  the  Justice  for 
Hungary,  Lockheed  monoplane,  flew  from 
Harbor  Grace  to  Beckse,  near  Budapest. 
(July  15-16.) 

With  ten  planes  competing,  the  National 
Air  Tour  for  the  Ford  Reliability  Trophy 
completed  at  Detroit,  Mich.,  a  4,858-mile 
flight  at  speeds  averaging  from  64  miles  per 
hour  to  143  miles  per  hour.  Awarded  on  a 
point-score  basis,  the  trophy  went  to  Harry 
L.  Russell,  last  year's  winner,  who  piloted 
a  trimotor  Ford  with  three  Wright  engines. 
L.  R.  Bayles,  in  a  Granville  Bee  Gee  won 
the  Great  Lakes  Trophy  for  light  planes. 
(July  25.) 

(England.)  Although  extremely  difficult 
weather  was  encountered,  twenty  pilots  out 


of  forty  starting  completed  the  annual  982.5- 
mile  King's  Cup  Air  Race  around  Britain 
and  unusually  high  speed's  were  attained  by 
the  winners.  Flying  officer  E.  C.  T.  Ed- 
wards, R.A.F.,  placed  first  with  an  average 
speed  of  117.8  miles  per  hour  in  a  Black- 
burn "Bluebird"  biplane.    (July  25.) 

(Germany.)  The  International  Soaring 
Meet,  participated  in  by  more  than  ten 
countries,  was  held  at  Wasserkuppe.  (July 
28-August  10.) 

Colonel  Charles  A.  Lindbergh  left  North 
Beach  Airport,  Queens,  N.  Y.,  on  a  flight 
to  Japan,  via  Canada,  Alaska  and  Siberia. 
He  was  accompanied  by  Mrs.  Lindbergh 
and  flew  a  Lockheed  Sirius  monoplane 
equipped  with  seaplane  floats.    (July  29.) 

(Germany.)  Carrying  a  party  of  scien- 
tists, Graf  Zeppelin  returned  to  Germany, 
completing  a  seven-day  cruise  to  the  Arctic 
for  the  purpose  of  exploring  the  Far  North 
from  the  air.   (July  30.) 

(Turkey.)  Boardman  and  Polando 
landed  at  Istanbul  on  a  flight  from  New 
York,  establishing  a  new  world's  long  dis- 
tance record  of  4,986  miles  in  forty-nine 
hours  and  nineteen  minutes,  exceeding  the 
former  record  of  4,912.7  miles  set  by  Dieu- 
donne  Coste  from  Paris  to  Manchuria  two 
years  ago.    (July  30.) 

AUGUST 

For  the  second  successive  year,  Albert  E. 
Hastings  won  the  Edward  S.  Evans  Trophy 
for  the  American  championship  in  gliding 
at  the  National  Gliding  and  Soaring  Con- 
test, held  at  Elmira,  N.  Y.  Among  his 
accomplishments  at  the  meet  was  a  dura- 
tion flight  of  seven  hours  and  thirty  min- 
utes.   (August  2-16.) 

(Japan.)  Miss  Amy  Johnson  landed  at 
the  Tachikawa  Airdrome,  completing  a 
flight  in  easy  stages  from  London  in  ten 
and  one-half  days.   (Aug.  6.) 

(England.)  J.  A.  Mollison  landed  at 
Pevensey  Bay  on  a  10,000-mile  flight  from 
Australia  in  eight  days,  twenty  hours  and 
nineteen  minutes,  bettering  by  approximately 
two  days  the  former  record  of  ten  days  and 
twenty-three  hours  established  recently  by 
C.  W.  Scott.  (August  6.) 

The  German  flying  boat  Do.X  landed  in 
New  York  harbor,  completing  a  flight  from 
Lake  Constance,  Switzerland,  via  Holland, 
England,  France,  Spain,  Portugal,  Canary 
Islands,  the  West  African  coast,  South 
America  and  northward  along  the  Atlantic 
Coast.    (August  27.) 

(Italy.)  A  total  of  894  aircraft  began 
maneuvers  of  the  Italian  Air  Force  over  a 
period  of  several  days  to  test  Italy's  air 
defense  and  the  use  of  planes  in  mass  for- 
mations independent  of  the  navy  and  army. 
(August  28.) 


The  Eleventh  Annual  National  Air  Races 
were  held  at  Cleveland  Airport,  Cleveland, 
Ohio.   (August  29-Sept.  7.) 


SEPTEMBER 

Under  the  command  of  Capt.  W.  Von 
Gronau,  the  Groenland-Wal,  twin-motored 
airplane,  completed  at  Chicago,  111.,  a 
4,000-mile  flight  from  Westemland,  Ger- 
many, via  Iceland,  Greenland,  Labrador  and 
Canada.    (Sept.  1.) 

(England.)  Without  competition  from 
other  nations,  Great  Britain  won  perma- 
nent possession  of  the  Schneider  Trophy 
with  a  new  record  for  the  race  in  a  speed 
test  at  Calshot  when  Flight  Lieutenant  J. 
N.  Boothman  attained  an  average  speed  of 
340.08  miles  per  hour  over  the  triangular 
course.  The  first  two  laps,  covered  at  an 
average  speed  of  342.9  miles  per  hour,  made 
a  new  record  for  100  kilometers.  Flight 
Lieutenant  G.  H.  Stainforth  broke  the 
world's  record  on  the  three-kilometer 
straightaway  course  with  an  average  speed 
of  379  miles  per  hour.   (Sept.  13.) 

(England.)  Using  a  new  fuel  and  an  en- 
gine built  solely  for  the  test,  Flight  Lieuten- 
ant G.  H.  Stainforth  established  a  new 
world's  seaplane  speed  record  of  408.8  miles 
per  hour  average  in  five  runs  over  a  three- 
kilometer  course  on  the  Solent  in  a  Super- 
marine  S6B  seaplane.  His  fastest  lap  was 
415.2  miles  per  hour.   (Sept.  29.) 


OCTOBER 

Clyde  Pangborn  and  Hugh  Herndon,  Jr., 
landed  at  Floyd  Bennett  Field,  Brooklyn, 
N.  Y.,  completing  a  'round-the-world  flight 
which  started  at  the  field  more  than  two 
months  previously.  In  the  course  of  the 
flight  they  completed  the  first  non-stop  aerial 
crossing  of  the  Pacific  from  Japan  to  the 
United  States.   (Oct.  17.) 

The  airship  Graf  Zeppelin,  commanded  by 
Capt.  Ernst  Lehmann,  made  a  round  trip 
flight  from  Friedrichshafen,  Germany,  to 
Pernambuco,  Brazil,  the  third  such  trip  dur- 
ing the  summer.   (Oct.  17-28.) 

A  flight  of  approximately  2,500  miles 
from  Ottawa,  Canada,  to  Mexico  City, 
Mexico,  was  completed  by  Major  James  H. 
Doolittle  in  a  total  flying  time  of  eleven 
hours  and  forty-five  minutes  at  an  average 
flying  speed  of  212.7  miles  per  hour.  Total 
elapsed  time  was  twelve  hours  and  thirty- 
six  minutes,  stops  for  refueling  being  made 
en  route  at  Washington,  D.  C,  Birmingham, 
Ala.,  and  Corpus  Christi,  Texas.  (Oct.  20.) 


NOVEMBER 

A  brief  resume  of  the  events  occurring 
during  November  will  be  found  on  page  77 
of  this  issue. 
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OUND  


IN  the  making  of  various  types  of  transportation  equipment,  sound- 
ness of  structural  pans  has  always  been  a  leading  consideration. 
Wherever  seamless  tubing  has  been  a  part  of  such  equipment,  the 
service  has  usually  been  exacting.  In  recent  years  the  uncompromis- 
ing requirements  of  aircraft  design  have  imposed  still  greater  demands 
upon  tubing,  now  generally  used  for  the  fusilage  construction. 

In  the  manufacture  of  NATIONAL-SHELBY  Aircraft  Tubing,  all 
the  accumulated  knowledge  and  experience  of  the  largest  manufac- 
turer of  tubular  products  in  the  world  are  concentrated  on  the  one 
object — reliability.  Every  foot  is  subjected  to  the  most  rigid  inspec- 
tions and  tests  and  is  both  physically  and  chemically  made  to  conform 
to  United  States  Army  and  United  States  Navy  Specifications. 

Structurally  sound — you  know  that  in  advance  when  you  specify 
NATIONAL-SHELBY  Aircraft  Tubing!  Available  at  important 
supply  centers  in  all  parts  of  the  United  States.  Ask  for  descriptive 
literature  on — 

America's  Preferred  Aircraft  Tubing 
NATIONAL  TUBE  COMPANY      Pittsburgh,  Pa. 


YOU  KNOW 


THAT  IN 


ADVANCE 


Subsidiary  of  United 


States  Steel  Cotporation 


NATIONAL- SHELBY  AIRCRAFT  TUBING 


.  
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RECENT  AERO  PATENTS 


THE  following  patents  of  interest  to 
readers  of  Aero  Digest  recently  were 
issued  from  the  United  States  Patent 
Office.  Copies  thereof  may  be  obtained  from 
R.  E.  Burnham,  patent  and  trade-mark  at- 
torney, 1343  H  Street,  N.W.,  Washington, 
D.  C,  at  the  rate  of  20c  each.  State  patent 
number  and  inventor's  name  when  ordering. 

Rotary  wing  for  aeroplanes.  Frederick 
Wander,  jr.,  New  York,  N.  Y.  (1,825,493.) 

Brake  control  for  aircraft  landing  wheels. 
Walter  J.  Carr,  Saginaw,  Mich.,  assignor  of 
y2  to  Paramount  Aircraft  Corp.  and  V2 
to  George  C.  Willcox,  same  place.  (1,825,- 
577.) 

Airplane.  Antonio  Cernuda,  Habana, 
Cuba.  (1,825,578.) 

Flying  boat.  Otho  W.  Johnson,  Baltimore, 
Md.  (1,825,592.) 

Airplane  control.  Charles  Wald,  Freeport, 
N.  Y.  (1,825,609.) 

Shoe  for  aeroplane  brakes.  John  B. 
Cautley,  South  Bend,  Ind.,  assignor  to 
Bendix  Brake  Co.  (1,825,653) 

Propeller  with  variable  pitch.  Marius 
Barbarou,  Paris,  France.  (1,825,768) 

Airplane,  Augustus  M.  Henry,  Brook- 
lyn, N.  Y.  (1,825,762) 

Cowl  muffler  for  airplane  engines.  Ash- 
ley C.  Hewitt,  Essex  Falls,  N.  J.,  as- 
signor to  Engineering  Development  As- 
sociates, Plainfield,  N.  J.  (1,825,794) 

Propeller.  Horace  Hull,  Denver,  Colo. 
(1,825,868) 

Variable  pitch  propeller.  William  A. 
Matthey,  Kansas  City,  Mo.  (1,825,881) 

Gyroscopic  system  for  controlling  di- 
rigible craft.  Philip  A.  Cooke,  Farn- 
borough,  England.  (1,825,994) 

Gyroscopic  control  system  for  dirigible 
craft.  Frederick  W.  Meredith,  Farn- 
borough,  England.  (1,826,013) 

Airplane.  Amel  B.  Broluska,  Detroit, 
Mich.  (1,826,048) 

Aircraft.  Albert  S.  James,  Eureka, 
Calif.  (1,826,076) 

Parachute.  Josef  Hammerle,  New 
York,  N.  Y.  (1,826,245) 

Aircraft  parachute.  Frank  Loske, 
Brooklyn,  N.  Y.  (1,826,556) 

Stabilizing  device  for  aircraft.  Bela 
Kiss,  New  York,  N.  Y.  (1,826,938) 

Propeller.  Walter  H.  Sargent,  Maiden, 
Mass.  (1,826,957) 

Wind  intensity  and  direction  trans- 
mitter and  indicator.  Joseph  S.  Jones, 
Brooklyn,  N.  Y.,  assignor  to  Chas.  Cory 
Corp.,  New  York,  N.  Y.  (1,827,151) 

Airplane  construction.  Heraclio  Al- 
faro,  East  Cleveland,  Ohio.  (1,827,181) 

Control  apparatus.  Gail  Borden,  2d, 
and  Eric  Carlton,  New  York,  N.  Y. 
(1,827,185) 

Landing  gear.  Boris  V.  Korvin-Krou- 
kovsky,  Beechhurst,  N.  Y.,  assignor  to 
Edo  Aircraft  Corp,  College  Point,  N.  Y. 
(1,827,242) 


Airplane.  Robert  S.  Moore,  Silver 
Spring,  Md.  (1,827,253) 

Airplane.  Heraclio  Alfaro,  East  Cleve- 
land, Ohio.  (1,827,276) 

Wing  or  plane  for  aircraft.  Edmund 
B.  Cairns,  New  York,  N.  Y.,  assignor 
to  Cairns  Development  Co.,  Wilmington, 
Del.  (1,827,281) 

Means  for  controlling  aircraft,  subma- 
rines and  like  totally-immersed  craft  or 
structures.  Albert  P.  Thurston,  London, 
England.  (1,827,304) 

Airplane.  John  D.  Rauch,  Lima,  Ohio. 
(1,827,438) 

Airplane.  John  Squiers,  Detroit,  Mich. 
(1,827,441) 

Airplane.  Erwin  Studer,  Chicago,  111. 
(1,827,548) 

Airplane  parachute  flare.  Thurman  L. 
and  Harry  W.  Hoehn,  Lancaster,  Pa. 
(1,827,580) 

Aircraft.  Frank  D.  Williams,  Los  An- 
geles, Calif.  (1,827,771) 

Airplane.  Randolph  F.  Hall,  Ithaca,  N. 
Y.  (1,827,845) 

Airplane  control  device.  McClellan 
Davis,  Portland,  Oreg.  (1,827,933) 

Airplane.  Clafa  B.  O'Connor,  San 
Francisco,  Calif.  (1,827,953) 

Glider.  Henry  E.  Kingsley,  Chicago, 
111.  (1,827,987) 

Aircraft.  Walter  J.  Cline  and  Martin 
F.  Wagner,  San  Diego,  Calif.  (1,828,026) 

Aircraft  navigation  light.  Charles  H. 
Colvin,  Brooklyn,  N.  Y.,  assignor  to  Pio- 
neer Instrument  Co.  (1,828,097) 

Wing  brake  for  aeroplanes.  Frank  Su- 
chofsky,  Hoboken,  N.  J.  (1,828,161) 

Aircraft.  Joseph  W.  Gwinn,  Jr.,  Buf- 
falo, N.  Y.  (1,828,184) 

Aircraft.  Isaac  M.  Laddon,  Buffalo, 
N.  Y.,  assignor  to  Consolidated  Aircraft 
Corp.,  same  place.  (1,828,192) 

Device  for  taking  up  and  setting  down 
aircraft,  on  or  from  platforms  such  as 
ships  or  landing  stages.  Woldemar  Ki- 
wull,  Riga,  Latvia.  (1,828,251) 

Aircraft  control  mechanism.  Paul  Mai- 
wurm,  San  Diego,  Calif.  (1,828,253) 

Variable  pitch  propeller.  Wallace  R. 
Turnbull,  Rothesay,  N.  B.,  Canada. 
(1,828,303) 

Dirigible  helicopter.  Young  Ho  Koun, 
New  York,  N.  Y.  (1,828,607) 

Ice  removing  system  (for  aircraft). 
Swan  E.  Norton,  Rockford,  111.  (1,828,- 
613) 

Braking  apparatus  for  aircraft.  Mich- 
ael Bergeron,  Paris,  France.  (1,828,641) 

Collapsible  hull  for  light  boats,  floats 
for  aircraft,  and  the  like.  Richard  J.  H. 
Hudson,  London,  England.  (1,828,805) 

Compass-course  and  ground-speed  indi- 
cator. Robert  E.  Kennedy,  Los  Angeles, 
Calif.  (1,828,807) 

Flying  machine.  Sandor  Rosenberg 
and  Jacob  Hochman,  Brooklyn,  N.  Y. 
(1,828,819) 
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Aerial  delivery  device.  Roy  Fisher, 
Montebello,  Calif.  (1,828,928) 

Airplane.  Francis  F.  Parker,  Los  Ga- 
tos,  Calif.  (1,828,981) 

Aircraft  propelling  means.  Joseph  B. 
Shainline,  Norristown,  Pa.  (1,829,064) 

Aircraft.  John  Bayerlein,  Maspeth,  and 
Anton  A.  Seiler,  New  York,  N.  Y. 
(1,829,080) 

Inverted  stick  control.  Flavius  E. 
Loudy,  Akron,  Ohio.  (1,829,098) 

Aerial  camera  mount.  Carl  Hyden. 
Dayton,  Ohio.  (1,829,142) 

Flying  machine.  Francis  D.  Healy, 
Newark,  N.  J.  (1,829,350) 

Airplane.  Joseph  Rothschild,  Buffalo, 
N.  Y.  (1,829,372) 

Propeller.  Robert  R.  Gobereau  and 
Lucien  E.  Maujole,  Paris,  France.  (1,- 
829,  443. 

Method  and  device  for  establishing 
communication  between  aircraft  in  flight 
and  the  ground.  Constantin  Chilowsky, 
Paris,  France.  (1,829,474) 

Landing  wheel.  William  Brown,  Irv- 
ington,  N.  J.  (1,829,500) 

Hangar  for  dirigibles.  Charles  J.  Car- 
lotti,  New  York,  N.  Y.  (1,829,503) 

Hangar.  Charles  J.  Carlotti,  New 
York,  N.  Y.  (1,829,504) 

Automatically-opening  parachute.  Sam- 
uel H.  Knight,  Lancaster,  Pa.,  assignor 
to  Follmer,  Clogg  &  Co.  (1,829,561) 

Device  for  continuously  recording  the 
path  of  flight  of  aircraft.  Reinhard  Hu- 
gershoff,  Dresden,  Germany.  (1,829,594) 

Flying  machine.  David  K.  Jette,  Mid- 
skog,  Sweden.  (1,829,595) 

Safety  attachment  for  airplanes.  John 
F.  O'Malley,  Flushing,  N.  Y.  (1,829,607) 

Airplane.  Edward  A.  Stalker,  Ann  Ar- 
bor, Mich.  (1,829,616) 


DRILLING  MACHINE 

A  SPECIAL  machine  for  drilling  and 
counterboring  several  different 
size  radial  holes  in  a  drop  forged  steel 
part  was  recently  developed  by  the  Ex- 
Cell-0  Aircraft  &  Tool  Corporation. 
The  part  to  be  drilled  had  thirteen  holes 
unevenly  distributed  around  the  periph- 
ery with  the  depth  and  size  varying. 

In  the  complete  machine  the  heads  and 
fixture  are  located  in  the  center,  the  fix- 
ture in  the  exact  center  with  the  multiple 
drill  heads  mounted  on  either  side.  The 
head  at  each  side  is  full  ball  bearing  and 
direct-motor  driven. 

The  heads  are  mounted  vertically  on 
the  slides  of  a  specially  designed  two- 
way  hydraulic  feed  machine  while  the 
fixture  is  mounted  on  the  bed  of  the  ma- 
chine proper.  The  motors  driving  the 
multiple  head  are  mounted  in  the  slides 
supporting  the  multiple  heads.  The  heads 
are  approximately  six  feet  in  diameter. 

The  part  to  be  drilled  is  located  in  the 
fixture  by  a  three-point  bearing  and  is 
clamped  by  means  of  an  equalizing  tog- 
gle operated  by  a  spanner. 
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GERMAN 
TRANSPORT 
AIRPLANES 

(Part  VI) 

{Continued  from  the  November  issue) 

Edwin  P.  A.  Heinze 


THE  Dornier  Wal  and  Superwal 
have  the  same  wing-  span  but  slight- 
ly different  areas,  the  twin-engine 
plane  having  1,539  square  feet  and  the 
four-engined,  1,475  square  feet.  The 
wings  have  two  steel  girder  spars  of  the 
type  described  and  a  span  of  93.8  feet, 
while  the  overall  length  of  the  hull  is 
80.7  feet.  The  attached  wing  sections 
each  have  a  length  of  44  feet  and  a  chord 
of  17  feet.  They  differ  from  those  of  the 
Wal  in  that  the  nose  and  trailing  edges 
are  detachable.  The  wings  have  duralu- 
min skin  with  the  exception  of  the  trail- 
ing edge  attachment,  which  is  fabric 
covered. 

The  Superwal  planes  have  two  cabins, 
one  for  eleven  to  twelve  passengers  in 
front  of  the  wing  and  just  behind  the  col- 
lision bulkhead;  the  other  for  eight  pas- 
sengers at  the  rear,  the  space  inside  the 
hull  being  divided  from  bow  to  stern  as 
follows :  collision  room,  large  cabin,  a 
longitudinally  divided  room  with  the 
cockpit  on  the  port  side  and  the  wireless 
room  on  the  starboard  side,  the  tank- 
room  and  the  second  cabin. 


Twin-engined  Do.J  "Wal"  Seapl 


The  twin-engined  Superwal  is  gener- 
ally supplied  with  geared  Packard  en- 
gines of  800  horse  power  output,  each 
directly  accessible  through  a  manhole  in 
the  wing.  This  ship  is  capable  of  a  maxi- 
mum speed  of  120  miles  per  hour,  while 
its  cruising  speed  is  103  miles  per  hour 
and  watering  speed,  66  miles  per  hour. 
It  weighs  empty  with  all  equipment,  1,760 
pounds  and  will  take  a  load  of  7,960 
pounds,  so  that  the  gross  flying  weight 
amounts  to  25,610  pounds,  resulting  in  a 
wing  loading  of  16.6  pounds  per  square 
foot  and  a  power  loading  of  16  pounds 
per  horse  power. 

The  four-engined  Superwal  is  equipped 
either  with  geared  Jupiter  or  Hornet  en- 
gines and  weighs  net  19,930  pounds,  hav- 
ing a  loading  capacity  of  10,600  pounds, 
and,  therefore,  a  total  weight  of  30,530 


pounds.  With  500-horse  power  Hornet 
engines,  the  power  loading  is  15.2  pounds 
per  horse  power,  and  the  wing  load- 
ing is  20.7  pounds  per  square  foot.  This 
ship  has  a  considerably  higher  speed  than 
the  twin-engined  Superwal,  its  maximum 
speed  being  137  miles  per  hour,  cruising 
speed,  118  miles  per  hour  arid  watering 
speed,  70  miles  per  hour. 

The  empennage  of  both  Superwals  is 
constructed  along  the  same  lines  as  the 
Wal.  In  addition  to  twenty  passengers 
they  carry  a  crew  of  four  persons ;  two 
pilots,  a  mechanic  and  a  wireless  opera- 
tor. The  two  nacelles  of  the  four-engined 
Superwal  are  accessible  through  a  creep- 
way  in  the  wing.  The  fuel  tanks  in  their 
special  compartment  of  the  hull  are  eight 
in  number,  four  on  the  floor  and  four 
suspended  from  the  ceiling.  They  hold 
a  total  of  1,000  gallons. 

The  New  Wal 

The  old  Wal  has,  of  course,  been  im- 
proved in  many  details  in  the  course  of 
years,  but  until  recently  a  thorough  over- 
haul of  the  design  by  Dornier  had  not 
been  effected.  As  previously  mentioned 
the  Wal  was  and  still  is  being  built  main- 
ly in  Italy  and  by  the  other  subsidiary 
companies.  The  parent  company,  how- 
ever, has  decided  to  take  up  manufacture 
of  a  flying  boat  of  this  size,  and  it  was 
natural  it  should  want  to  take  full  ad- 
vantage of  the  experience  gained  with 
the  larger  and  later  vessels  since  the  de- 
sign of  the  Wal  was  completed.  Thus, 
what  virtually  is  a  new  Wal,  the  Do. I, 
has  been  evolved.  This  is  not  in  any  way 
a  radical  departure  from  the  former  de- 
sign. In  fact  only  relatively  few  altera- 
tions have  been  made,  mostly  in  the  mat- 


Do.S  seaplane  with  four  engines 


Dornier  Do.K  land  plane  with  four  engines 
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The  22-passenger  Do.S  with  four  Hispano  Suiza  640  h.p.  engines 


ter  of  simplifying  and  improving  the 
aerodynamic  and  the  hydrodynamic  qual- 
ities. The  new  ship  has  a  sharper  prow 
and  is  2.5  feet  longer  than  the  old  Wal, 
measuring  59.5  feet.  The  span  of  the 
main  wing  has  been  increased  to  76.1 
feet,  the  lifting  surface  now  amounting 
to  1,184  square  feet.  The  cabin  accom- 
modates fourteen  instead  of  ten  passen- 
gers and  the  net  weight  of  the  plane  fully 
equipped  is  10,850  pounds.  The  normal 
load  capacity  is  4,550  pounds  and  the 
maximum  load,  6,750  pounds.  This  makes 
the  full  flying  weight  15,400  pounds  and 
17,600  pounds,  respectively,  with  a  cor- 
responding wing  loading  of  16.4  pounds 
per  square  foot  and  13  pounds  per  square 
foot  and  a  power  loading  of  12.8  pounds 
per  horse  power  and  14.7  pounds  per 
horse  power.  The  BMW  VI  engines  are 
used,  giving  the  ship  a  maximum  speed 
of  138  miles  per  hour,  a  normal  cruising 
speed  of  112  miles  per  hour  and  a  water- 
ing speed  of  68.5  miles  per  hour. 

Dornier  Dolphin  III 

A  relatively  little  known  but  very  at- 
tractive Dornier  flying  boat  is  the  single- 
engined  Delphin  for  nine  passengers  and 
a  crew  of  two.  This  is  the  only  single- 
engined  ship  the  company  builds  and  it 
is  especially  suitable  for  service  on  large 
lakes  and  rivers. 

In  appearance  the  Delphin  is  rather 
different  from  the  other  Dornier  craft, 


the  sides  of  the  hull  being  drawn  high 
up  to  the  wing  with  a  low  bow  projecting 
in  front.  The  engine  nacelle  is  located 
on  top  of  the  forward  end  of  the  cabin 
where  the  pilots  are  seated.  The  wing 
is  constructed  in  three  parts  with  end  sec- 
tions 29.8  feet  in  length  fitted  to  the  cen- 
tral section  and  braced  against  the  hull 
by  two  struts  on  each  side.  The  wing- 
has  two  steel  spars,  duralumin  ribs  and 
duralumin  skin,  no  part  of  it  being  fabric 
covered.  The  empennage  is  similar  to 
that  on  the  other  Dornier  flying  boats 
but,  whereas  the  ailerons  and  elevators 
are  balanced  by  small  compensating  sur- 
faces, the  rudder  is  balanced  by  the  top 
part  projecting  out  in  front  of  the  pivot 
line.  The  hull  has  the  same  kind  of  step 
bottom  as  all  Dornier  ships. 

The  span  of  the  wing  is  64.3  feet  and 
the  lifting  surface,  646  square  feet.  The 
hull  measures  47  feet  in  length  and  the 
weight  of  the  ship  completely  equipped 
is  6,270  pounds,  while  the  load  capacity 
is  1,870  pounds,  of  which  945  pounds  are 
required  by  fuel  and  crew  so  that  925 
pounds  remain  as  payload.  The  full  fly- 
ing weight  being  8,140  pounds,  the  wing 
loading  amounts  to  12.6  pounds  per 
square  foot.  The  Delphin  is  powered 
with  a  BMW  VI  engine  of  600  horse 
power  output  so  that  the  power  loading 
amounts  to  13.53  pounds  per  horse  power. 
The  maximum  speed  is  121  miles  per 
hour,  cruising  speed,  103  miles  per  hour 
and  watering  speed,  59  miles  per  hour. 


Dornier  Do.S  Flying  Boat 

The  experience  gained  with  the  Do.X 
naturally  has  reflected  on  new  designs. 
Consequently,  the  new  Do.S,  a  flying 
boat  slightly  larger  than  the  Superwal, 
is  practically  a  small  replica  of  the  giant 
plane.  It  has  three  duralumin  spars  and 
two  decks,  the  upper  of  which  has  the 
form  of  a  streamlined  superstructure  on 
the  hull  integral  with  the  center  section 
of  the  wing.  The  upper  deck  is  exclusively 
reserved  for  the  crew  and  has  in  front 
a  partially  open  cockpit.  The  room  be- 
hind the  latter  has  separate  compart- 
ments for  the  wireless  operator  and  the 
engineer.  Two  nacelles  with  four  water- 
cooled  Hispano  Suiza  motors  of  640 
horse  power  maximum  output  each  are 
supported  on  struts  above  the  wing  and 
are  joined  at  the  top  by  a  narrow  airfoil 
having  approximately  one  third  the  span 
of  the  main  plane,  the  same  as  the  stub 
wings  on  the  hull.  The  cabin  has  22 
comfortable  seats. 

The  span  of  the  main  wing  is  101.7 
feet,  the  chord,  19  feet  and  the  lifting 
area,  2,250  square  feet,  while  the  overall 
length  of  the  hull  is  84.4  feet.  The  wing 
is  fabric  covered,  and  its  attached  sec- 
tions are  braced  by  one  faired  strut  on 
each  side,  connecting  the  central  spar 
through  the  stub  wing  with  the  hull.  In 
addition,  wire  bracing  is  employed  and 
two  perpendicular  struts  on  each  side 
join  the  fixed  middle  section  of  the  main 
wing  with  the  stub  wings.  The  Do.S 
weighs  with  equipment  23,100  pounds  and 
has  a  loading  capacity  of  12,100  pounds 
of  which  4,840  pounds  are  payload.  The 
gross  flying  weight  amounting  to  35,200 
pounds,  the  wing  loading  is  15.65  pounds 
per  square  foot  and  the  power  loading, 
13.75  pounds  per  horse  power.  The  max- 
imum speed  is  127  miles  per  hour,  cruis- 
ing speed,  106  miles  per  hour  and  water- 
ing speed,  59  miles  per  hour. 

Dornier  Merkur  Land  Plane 

The  Dornier  Company  for  many  years 
past  has  built  a  successful  type  of  land- 
plane,  many  of  which  are  operating  in 
the  services  of  the  Luft  Hansa.  The 
wing  construction  is  identical  with  that 
of  the  older  flying  boats,  the  wing  having 
two  steel  spars  and  being  built  in  three 
sections.  Duralumin  ribs  of  the  box 
type  are  used  and  the  covering  consists 
of  duralumin  sheet,  which  is  strengthened 
by  pressed-in  ridges.  Each  end  section 
of  the  wing  is  braced  against  the  lower 
edge  of  the  fuselage  by  two  faired  struts. 
The  central  section  is  supported  on  struts 
a  short  distance  above  the  fuselage,  the 
cockpit  with  dual  control  being  located 
beneath  the  leading  edge. 

The  fuselage  is  constructed  entirely  of 
duralumin  with  transverse  frames,  to 
which  smooth  duralumin  panels  are  at- 
tached. These  are  reinforced  in  the  man- 
ner described  at  the  beginning,  additional 
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strength  being  obtained  by  a  number  of 
horizontal  formers  riveted  on  the  out- 
side. A  single  geared  BMW  VI  engine 
of  500-600  horse  power  output  is  installed 
in  the  nose.  The  fuel  tank  holding  150 
gallons  is  located  in  the  center  wing 
section. 

The  empennage  is  erected  on  top  of 
the  fuselage  tail,  the  stabilizer  being  flush 
with  the  fuselage  top.  Strut  bracing  is 
not  employed.  The  stabilizer  and  rudder 
fin  have  steel  spars,  duralumin  ribs  and 
corrugated  duralumin  covering,  while  the 
elevator  and  rudder  have  fabric  covering. 
The  undercarriage  is  of  the  split  axle 
type,  the  shock  absorber  struts  being 
hinged  to  the  lower  edge  of  the  fuselage. 
The  tail  is  supported  by  a  skid. 

The  wing  has  a  span  of  64.3  feet  and 
a  lifting  area  of  667  square  feet.  The 
fuselage  has  a  length  of  42  feet  and  con- 
tains a  luggage  space  beneath  the  en- 
gine and  cockpit.  Behind  the  latter  is 
a  cabin  for  from  six  to  eight  passengers, 
a  luggage  room  and  a  lavatory.  The  in- 
terior being  free  from  struts  and  con- 
structional projections  of  any  kind,  the 
cabin  has  a  neat  and  airy  appearance.  It 
is  ten  feet  in  length,  4.9  feet  wide  and 
5.8  feet  high.  The  Merkur  weighs  with 
equipment  4,840  pounds  and  will  take  a 
load  of  3,080  pounds.  The  total  flying 
weight  amounting  to  7,920  pounds,  the 
wing  loading  is  11.9  pounds  per  square 
foot  and  the  power  loading,  13.2  pounds 
per  horse  power.  The  maximum  speed 
is  118  miles  per 'hour  and  the  cruising 
and  landing  speeds,  respectively,  are  103 
and  57  miles  per  hour. 

Dornier  Do.K 

This  landplane,  the  latest  addition  to 
the  range  of  Dornier  models,  is  now  un- 
dergoing approbation  tests.  The  design 
is  entirely  different  from  any  other  pre- 
vious Dornier  model.  The  machine  has 
a  fuselage  of  oval  section  covered  with 
fabric,  a  cantilever  wing  and  four  en- 
gines, arranged  two  in  a  nacelle  and  sus- 
pended from  the  wing  on  both  sides  of 
the  fuselage.  There  are  a  cabin  for  ten 
passengers,  an  enclosed  cockpit  for  two 
pilots  and  two  luggage  compartments. 
The  plane  was  built  for  relatively  fast 
travel  over  rough  country  where  emer- 
gency landings  are  precarious. 

In  this  machine  wide  use  is  made  of 
channel  section  duralumin.  The  wing, 
which  has  a  span  of  82  feet,  has  three 
duralumin  spars.  Its  leading  edge  sweeps 
back  to  the  straight  trailing  edge  and 
thus  has  the  shape  of  a  bow  under  ten- 
sion. The  maximum  chord  measures 
13.78  feet  and  the  lifting  surface  amounts 
t<4  977  square  feet.  Each  spar  consists 
of  two  long  channels  joined  by  uprights 
and  diagonals  also  of  channel  section, 
riveted  in  place. 

Between  the  main  ribs  the  spars  are 
braced  by  crossed  wires  top  and  bottom. 
The  greatest  thickness  of  the  wing  is 
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27.5  inches,  relatively  thin  for  a  canti- 
lever wing  of  this  size,  accomplished  by 
using  three  instead  of  the  usual  two  spars. 

Ailerons  are  each  supported  by  four 
hinges  secured  to  the  rear  wing  spar. 
They  are  operated  by  a  rod  protruding 
from  the  top  surface  of  the  wing  and 
pivoted  to  a  horn  on  the  ailerons.  Other- 
wise the  whole  control  system,  including 
that  of  the  tail,  consists  of  cables,  pul- 
leys and  bell  cranks.  Ailerons  are  built 
in  a  manner  similar  to  the  construction 
of  the  wings. 

The  fuselage  has  a  supporting  frame 
of  steel  tubes,  the  ends  of  which  are 
pressed  together  and  slotted  to  permit 
gusset  plates  to  be  pressed  in,  by  means 
of  which  the  connections  are  effected 
with  the  aid  of  bolts.  Fore  and  aft  of  the 
cabin  space  the  steel  tube  frame  is  braced 
with  wire,  while  the  cabin  section  has 
diagonal  tubes.  Over  this  rectangular 
system  of  steel  tubes  is  slipped  and  se- 
cured a  forming  frame  consisting  entire- 
ly of  channel  section  duralumin.  The 
frame  is  very  simple;  it  is  built  up  of  a 
large  number  of  hoops,  secured  on  the 
outside  by  numerous  longerons,  all  joints 
being  riveted.  The  forward  end  of  the 
fuselage  is  covered  by  a  large  duralumin 
cap  hinged  at  the  top  to  give  access  to  a 
spacious  luggage  hold.  Behind  this  is 
the  pilots'  cabin,  having  a  roof  super- 
structure with  sliding  panels  over  the 
seats. 

Following  the  pilots'  cabin  is  the  pas- 
senger cabin  with  a  lobby  aft  of  it,  which 
has  an  entrance  on  the  left  side  and  op- 


posite it  a  lavatory.  Further  aft  is  an- 
other luggage  hold. 

The  empennage  has  a  duralumin  frame- 
work and  is  fabric  covered.  Elevator 
surfaces  are  balanced  by  the  typical  small 
planes  evolved  by  Dornier,  mounted  a 
few  inches  above  the  stabilizer. 

Four  Walter  "Castor"  engines  of  240 
horsepower  each  are  employed.  Their 
nacelles  are  suspended  by  two  faired 
struts  from  the  wing,  lateral  support  be- 
ing given  by  two  further  struts  connect- 
ing them  with  the  fuselage.  The  front 
engines  drive  four-bladed  tractor  propel- 
lers and  the  rear  ones,  two-bladed  pusher 
propellers  of  wood.  Engine  control  rods 
are  located  within  the  struts  and  fuel 
tanks  are  situated  inside  the  wing  be- 
tween the  fuselage  and  engines. 

The  machine  weighs  empty  (with 
equipment)  8,800  pounds  and  is  capable 
of  taking  a  load  of  4,400  pounds,  so  its 
full  flying  weight  amounts  to  13,200 
pounds.  With  this  weight,  test  flights 
have  been  carried  out  which  have  shown 
the  plane  to  possess  excellent  flying  qual- 
ities. Its  maximum  speed  is  137  miles 
per  hour.  It  will  travel  normally  at  125 
miles  per  hour  and  land  about  50  miles 
per  hour.  The  ceiling  is  20,700  feel  and 
with  one  engine  dead  the  plane  will  still 
climb  to  12,800  feet.  Even  with  two  en- 
gines not  working  it  can  climb  at  the 
rate  of  75  feet  per  minute  at  an  altitude 
of  more  than  3,000  feet.  The  wing  load- 
ing is  13.5  pounds  per  square  foot  while 
the  power  loading  amounts  to  11  pounds 
per  horsepower. 


Newly  developed  Dornier  Do.K  land  plane  with  four  240-horsepower  engines 
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STAINLESS  STEEL  AIRPLANE 


TEST  flights  were  recently  com- 
pleted on  an  amphibion  employing 
a  new  type  of  metal  construction. 
Designed  by  the  American  Aeronautical 
Corporation  (a  subsidiary  of  the  Dayton 
Airplane  Engine  Company),  this  new 
amphibion,  the  Savoia-Marchetti  model 
BB-1,  is  of  "shot  welded"  stainless  steel. 
It  was  built  after  several  years  of  re- 
search and  experiment  by  the  metallur- 
gists and  welding  technicians  of  the  Ed- 
ward G.  Budd  Manufacturing  Company, 
in  collaboration  with  the  American  Aero- 
nautical Corporation  aeronautical  engi- 
neers, under  the  direction  of  Enea  Bossi, 
who  acquired,  more  than  twenty  years 
ago,  flying  license  number  two  of  the 
Italian  government. 

The  model  BB-1  amphibion  is  a  four- 
seater biplane  of  the  tractor  type.  It 
has  dual  side-by-side  seating — pilot  and 
passenger  in  the  front  cockpit  and  two 
passengers  in  the  rear  cockpit. 

Aside  from  the  complete  change  from 
wood  to  stainless  steel  construction,  this 
model  closely  follows  the  lines  of  its 
predecessor,  the  S-31.  However,  there 
are  the  following  improvements  embodied 
in  the  BB-1  over  the  previous  model — 
it  has  a  wider  hull ;  seating  capacity 
four  instead  of  three;  oversized  balloon 
tires;  larger  control  surfaces;  Frise  type 
ailerons;  steerable  tail  wheel  which  acts 
as  a  water  rudder;  adjustable  stabilizer 
effect  obtained  by  moving  strut  surfaces 
of  stabilizer;  fuel  tanks  in  the  upper 
wings  and  gravity  type  fuel  system. 

The  hull  possesses  good  taxiing  as  well 
as  aerodynamic  qualities.  The  vertical 
fin  is  integral  with  the  hull.  Re-enforc- 
ing members  run  crosswise  throughout 
the  hull  and  particular  attention  has  been 
given  to  the  area  extending  from  the 
bow  to  the  step  which  is  usually  sub- 
jected to  the  greatest  strain.  Longitud- 
inal stringers  are  applied  to  the  cross 


members,  giving  the  desired  lines  to  the 
hull  and  permitting  flat  sheets  of  steel 
to  be  spot  welded  thereon.  This  not 
only  provides  the  hull  with  an  excellent 
streamlining  but  adds  to  its  strength, 
durability  and  sturdiness.  No  protective 
paint  is  required  although  it  can  be  ap- 
plied if  so  desired.  The  ship's  standard 
color  is  its  natural  finish  which  is  com- 
parable to  chromium. 

Wings  are  of  the  conventional  type, 
constructed  with  two  spars,  drag  wires 
and  compression  ribs;  upper  wing  com- 
pression ribs  are  continued  over  the  spars 
to  carry  aileron  hinges.  Leading  edges 
of  wings  are  covered  with  a  thin  sheet  of 
steel.  Covering  is  linen,  doped  and 
sprayed  to  the  specified  color.  Inspec- 
tion doors  are  provided.  Two  fuel  tanks 
are  located  between  the  upper  wing  spars, 
one  at  the  inner  end  of  each  panel.  As 
the  entire  framework  is  of  metal,  the 
plane  requires  no  bonding  to  permit  the 
use  of  radio.  Cables  for  navigation  lights 
are  installed. 

Wing  floats  are  bolted  to  the  lower 
wing  at  four  points,  leaving  no  gap  be- 
tween the  floats  and  the  wing. 

The  BB-1  is  powered  with  a  Kinner 
210  horsepower  five-cylinder  radial  air- 
cooled  engine  equipped  with  an  electric 
starter.  The  engine  mounting  ring  is 
detachable  from  the  main  mount  so  that 
other  engines  may  be  installed  if  desired. 
The  engine  nacelle  is  streamlined  by 
easily  removable  cowling  attached  di- 
rectly beneath  the  wings. 

Fuel  lines  from  the  two  gravity  gas 
tanks  lead  into  a  filter  from  which  one 
line  leads  to  the  carburetor.  Each  tank 
has  a  capacity  of  twenty-two  gallons. 
The  gas  gauge  protrudes  from  the  lower 
side  of  the  left  wing  and  is  easily  vis- 
ible from  the  pilot's  seat.  The  oil  tank 
mounted  behind  the  engine  has  a  capacity 
of  five  and  one-half  gallons. 


The  pilot's  cockpit  is  fitted  with  dual 
controls  and  provides  for  excellent  vis- 
ibility, easy  access  and  exit.  The  instru- 
ment board  comprises  a  complete  set  of 
instruments  grouped  in  a  most  readable 
arrangement.  The  throttle  is  located  in 
the  center  of  the  instrument  board  and 
the  adjustable  stabilizer  control  below 
the  dashboard.  The  amphibion  gear  re- 
quires no  effort  to  operate.  Upholstery 
is  of  leather  with  sufficient  padding  to 
insure  comfortable  reclining  seating  ar- 
rangements. The  passengers'  cockpit 
has  foot  rests  and  the  quarters  are  roomy 
and  comfortable. 

Horizontal  surfaces  are  controlled  by 
a  stick  and  the  rudder  and  tail  wheel 
are  controlled  by  a  cross  bar.  The  tail 
wheel  is  equipped  with  a  spring  mount. 
The  wheel  also  acts  as  a  rudder  during 
water  taxiing.  The  front  stabilizer  struts 
carry  two  streamlined  surfaces  which  are 
adjustable  in  flight  to  any  difference  of 
balance  caused  by  variable  weights  or 
uneven  distribution.  These  streamline 
braces  are  controlled  in  the  pilot's  cock- 
pit by  a  worm  gear  which  is  equipped 
with  a  dial  showing  the  angle  at  which 
these  struts  face  the  wind.  The  elevator 
is  controlled  by  two  cables  to  the  rear  of 
the  hull  where  they  connect  with  a  lever 
actuating  a  push  and  pull  rod.  There  is 
a  door  at  this  point  for  lubrication  and 
inspection  purposes. 

The  simple  retracting  landing  gear  can 
be  raised  or  lowered  in  one  second  from 
either  of  the  front  seats.  Oversize  tires 
and  rubber  shock  cord,  together  with  a 
long  travel  on  the  landing  gear,  smooth 
out  the  roughest  landings. 

With  the  standard  model  of  the  BB-1, 
the  following  instruments  and  accessories 
are  installed;  magnetic  compass,  tacho- 
meter, air  speed  indicator,  altimeter,  oil 
pressure  gauge,  lateral  inclinometer, 
throttle  lever,  priming  device,  electric 
starter  button,  fuse  box  on  dashboard, 
navigation  and  anchor  light  switches. 
Exide  12- volt  battery. 

Specifications 

Wing  span  34  feet  1  inch 

Length  overall  25  feet  8  inches 

Height  overall  10  feet  3  inches 

Wing  area  (incl.  ailerons)  .  .292.4  sq.  ft. 

Weight  empty  1749  pounds 

Gross  load  2650  pounds 

Maximum  load  3300  pounds 

Wing  loading  9.1  per  square  foot 

Power  loading  12.7  per  horsepower 

Maximum  speed  118  miles  per  hour 

Cruising  speed  100  miles  per  hour 

Minimum  speed  55  miles  per  hour 

Climb,  with  2,650  pounds  760  feet 

Climb,  with  pilot  alone  1250  feet 

Maximum  ceiling  24,000  feet 

Take-off  with  2,650  pounds..  14  seconds 
Take-off  with  3,300  pounds.. 30  seconds 
Take-off,  pilot  alone,  no  wind.  .6  seconds 
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with  LAND  PLANE  PERFORMANCE 

The  10-12  place  Douglas  Amphibion  issues  a  challenge  to  land  plane  performance  and  economy. 
The  twin  300  h.p.  engines  carry  a  payload  of  1845  pounds  with  a  power  loading  of  14.2  pounds 
per  horsepower.  The  Army  rates  its  speed  at  146  m.p.h.  And  in  actual  transport  service  these  ships 
are  operating  for  42^  cents  per  mile  gross.  To  this  outstanding  performance  the  Douglas  Amphib- 
ion adds  a  plus  value  of  quality  construction  that  guarantees  more  continuous  hours  of  service  per 
dollar  invested... and  less  depreciation  write-off.  Douglas  Aircraft  Co.,  Inc.,  Santa  Monica,  California 

ntpkibion-,  custom  hallt  61/  J@T DOUGLAS 
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TAKE-OFF  MEASUREMENTS 

Take-Off  and  Landing  of  Aircraft,  D.  Rolinson. 
(British)  Aeronautical  Research  Committee — Re- 
ports and  Memoranda  No.  1406,  (Ae.  527),  June. 
1931,  25  pp.,  26  figs. 

HP  HE  results  of  experiments  made  with  a 
modified  panoramic  camera  designed  at 
the  Royal  Aircraft  Establishment  for  meas- 
uring the  take-off  of  airplanes  are  described. 
Runs  of  seven  aircraft,  four  biplanes  and 
three  monoplanes  were  included.  Lift  and 
drag  coefficients  were  calculated  from  the 
results  obtained  with  the  film  records,  and 
the  Wapiti  and  the  Virginia,  full-scale  de- 
termination of  the  coefficients  were  made  at 
a  height  of  2,500  feet  for  comparative  pur- 
poses. 

It  was  definitely  established  that  an  air- 
plane could  take-off  and  land  at  a  speed 
much  below  that  appropriate  to  the  in- 
cidence obtaining,  and  that  the  lift  coefficient 
for  an  airplane  near  the  ground  is  much 
higher  than  would  be  expected  for  the  same 
incidence  in  free  air  and  steady  flight.  It 
was  possible  to  obtain  the  distance  neces- 
sary for  a  landing  or  take-off  to  be  effected 
when  a  given  height  had  to  be  cleared.  It 
was  also  shown  that  it  was  within  the  power 
of  the  pilot  to  modify  this  considerably. 

The  New  Take-Off  Measuring  System  of  the 
DVL-Zeiss  (Die  neue  Stratmesskammer  System 
D.V.L.-Zeiss),  O.  Lacmann.  Zeitschrift  fuer 
Flugtechnik  und  Motorluftschiffahrt,  Vol.  22.  No. 
13,  July  14,  1931,  pp.  401-405,  9  figs. 

A  SYSTEM  developed  by  the  Deutschen 
**  Versuchsanstalt  fuer  Luftfahrt  for 
measuring  the  take-off  and  landing  of  air- 
planes, especially  in  making  standard  tests, 
is  discussed  in  detail.  The  design  of  the 
1927  model  of  the  take-off  measuring  camera 
is  taken  up  and  reasons  given  for  the  alter- 
ations proposed  for  the  new  model.  The 
firm  of  Carl  Zeiss  manufactured  both  de- 
vices. The  weight  of  the  new  model  is  de- 
creased by  44  per  cent  and  the  cost  by  two- 
thirds  of  that  of  the  previous  model.  The 
focal  distance  is  increased  from  25  to  40 
centimeters. 

AIRSHIPS 

The  Theory  of.  Elasticity  of  Rigid  Airships 
(Elastizitatstheorie  des  starren  Luftschiffs) ,  H. 
Miiller,  and  E.  Seydel.  Luftfahrtforschung,  Vol.  9, 
No.  2,  August  25,  1931,  pp.  57-84,  67  figs. 

OR  the  static  calculation  of  the  sup- 
A  porting  frame  of  rigid  airships,  the 
authors  develop  a  method  for  the  load  acting 
in  the  average  longitudinal  plane  of  the  ship. 
The  determination  of  the  rod  stresses  first 
render  this  method  practical  by  the  use  of 
simplified  assumptions,  and  these  approxi- 
mate values  are  then  improved  by  consider- 
ing the  actual  cross-section  ratios. 

Calculations  are  given  for  single  and  three 
elastic  cylindrical  cellules  between  flat  stable 
rings,  for  single  conical  cellules  between 
flat  rings,  and  for  three  elastical  conical 
cellules  fastened  to  a  flat  stable  ring.  The 
investigation  of  an  intermediate  ring,  not 
braced  in  its  flat  surface,  and  possessing  no 
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struts,  was  accomplished  under  the  hypo- 
thesis that  both  the  adjacent  rings  are  rigid 
and  remain  flat  with  elastic  deformation. 

Report  of  the  Deutschen  Versuchsanstalt 
fuer  Luftfahrt. 

Tests  on  Biplane  Fins  on  a  Model  of  the  R-101 
Hull.  R.  Jones.  (British)  Aeronautical  Research 
Committee — Reports  and  Memoranda  No.  1379. 
(Ae.  504).  October.  1930,  13  pp.,  3  figs. 
"TP  HE  experiments  described  were  carried 
out  at  the  request  of  the  Royal  Airship 
Works  at  Cardington,  in  order  to  examine 
the  feasibility  of  fitting  airships  with  biplane 
fins  constructed  on  the  lines  of  airplane 
wings  instead  of  with  fins  of  the  orthodox 
type.  It  was  hoped  that  such  fins  would 
result  in  a  saving  of  tail-structure  weight, 
but  it  was  realized  that  this  could  only  be 
done  provided  that  sufficient  stability  could 
be  attained  with  fins  of  such  a  size  that 
standard  methods  for  the  construction  of 
airplane  wings  could  be  utilized.  Biplane 
fins  of  R.A.F.-27  section  were  fitted  to  an 
existing  model  of  the  R-101  hull  and  com- 
pared with  fins  3  of  Reports  and  Memo- 
randa No.  1168. 

The  permissible  area  of  the  biplane  fins 
was  much  less  than  that  of  the  standard 
fins  that  the  stability  of  the  model  was  re- 
duced. Introducing  turbulence  at  the  nose 
of  the  model  appeared  to  decrease  fin  effi- 
ciency, but  improved  the  stability  of  the 
bare  hull.  The  lateral  force  curves  on  the 
biplane  fins  were  different  in  form  from 
those  on  the  standard  fins  and  appeared 
more  sensitive.  Results  show  that  it  would 
not  be  advisable  to  construct  biplane  fins  of 
this  type  on  full  scale  unless  they  could  be 
made  larger. 

VIBRATION  TESTS  ON  SPARS 

Dynamic  Fracture  Tests  on  Airplane  Frame- 
work (Dynamische  Bruchversuche  mit  Flugzeug- 
bauteilen),  H.  Hertel.  Zeitschrift  fuer  Flugtechnik 
und  Motorluftschiffahrt,  Vol.  22,  Nos.  15  and  16, 
August  14  and  28,  1931,  pp.  465-474  and  489-502, 
44  figs. 

HTESTING  devices  and  procedures  devel- 
•*•  oped  by  the  Deutschen  Versuchsanstalt 
fuer  Luftfahrt  for  testing  the  vibration 
strength  of  airplane  spars,  with  and  without 
static  loads,  are  described.  Ten  metal  spars 
and  spar  parts,  consisting  of  welded  and 
riveted  steel  spars,  steel  spar  framework, 
and  duralumin  spar  framework,  as  well  as 
two  wooden  spars,  were  tested  up  to  frac- 
ture. The  wooden  spars  displayed  no  re- 
duction in  the  durability  of  the  spar  flange, 
compared  with  that  of  the  working  materials 
on  the  test  stand.  The  durability  for  the 
metal  spar,  on  the  contrary,  amounted  to 
only  a  fraction  of  the  value  expected  from 
the  durability  points  of  the  working  ma- 
terials, because  a  local  tension  increase  ap- 
peared which  amounted  to  a  multiple  of  the 
average  tension  fixed  in  the  calculation. 


The  good  results  obtained  with  wooden 
spars  were  at  the  fixed  cross-sectional 
parts,  and  stress  arrangements  and  glued 
joints  were  satisfactorily  reduced  for  the 
working  material.  The  unsatisfactory  re- 
sults with  metal  spars  are  shown  in  the 
detrimental  increase  of  tension  at  the  rough 
cross-sectional  parts  (butt  straps  and 
gusset  plates),  in  the  single  and  double 
rivetting,  and  in  the  detrimental  effect  of 
machining  on  the  properties  of  the  working 
materials  used  in  construction. 

JAPANESE  RESEARCH 

The  Japanese  Research  Institute.  Aircraft  En- 
gineering, Vol.  3,  No.  32,  October,  1931,  pp. 
241-243,  8  figs. 

HE  aeronautical  laboratory  which  was 
recently  opened  at  the  Tokio  Imperial 
University  is  described.  In  addition  to  the 
new  laboratory,  the  Aeronautical  Research 
Institute  is  using  the  discarded  Wammuya 
railroad  tunnel  which  gives  a  straight  run 
of  800  yards  in  air  which  is  not  subject  to 
atmospheric  disturbances.  An  experimental 
carriage  is  operated  on  the  rails,  carrying 
models  for  resistance  measurements  and 
full-scale  propellers.  Photographic  investi- 
gations into  vortex  motions  are  also  con- 
ducted in  the  tunnel.  The  functions  and 
equipment  of  the  chemistry,  metallurgy, 
material,  physics,  instrument,  physiology, 
wind-tunnel,  airplane,  and  engine  depart- 
ments of  the  Institute  are  outlined. 

FRENCH  YEARBOOK  OF 
AERONAUTICS 

The  Aeronautical  Year  1930-1931  (L'Annee 
aeronautique),  L.  Hirschauer  and  C.  Dollfus. 
Dunod.  Editor.  422  pp.,  many  figures  and  maps. 

A  S  usual  this  review  of  world  aero- 
nautics,  published  under  the  auspices 
of  the  Societe  du  Carburateur  Zenith,  starts 
off  with  illustrations  and  specifications  of 
new  airplanes,  gliders,  helicopters  and  en- 
gines, and  tables  giving  the  main  specifica- 
tions of  equipment  previously  described.  It 
is  interesting  to  note,  in  comparison  with, 
last  year's  review,  that  while  the  number 
of  new  airplanes  increased  to  32,  the  number 
of  engines  decreased  to  12.  The  outline 
followed  in  this  review  is  much  the  same  as 
last  year's.  The  largest  part  is  the  second 
which  covers  the  record-breaking  flights, 
races  and  meetings.  Under  the  heading  of 
aeronautic  industry,  the  third  part  is  devoted 
to  the  aeronautical  exhibitions  in  New  York, 
St.  Louis,  Cincinnati,  Detroit  and  Paris. 

The  fourth  section  of  the  review  discusses 
the  official  organizations  controlling  aero- 
nautical affairs  in  fourteen  countries  as  well 
as  in  France.  In  the  fifth  section  commer- 
cial aviation  in  33  countries  is  reviewed  with 
statistical  data  comparing  the  traffic  of  pre- 
vious years  with  that  of  the  present.  The 
last  section  contains  the  addresses  of  aero- 
nautical companies,  clubs,  and  of  publishers 
of  aeronautical  literature.  An  appendix  is 
included  containing  an  article  entitled  "Sport 
Flying  and  Carburetion." 
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GERMAN  RESEARCH 

The  1931  Yearbook  of  the  Deutschen  Versuch- 
sanstalt  fuer  Inftfahrt,  W.  Hoff,  Editor.  R.  Olden- 
bourg,  Munich,  publisher.    745  pp.,  1391  figs. 

1C*  IFTY-NINE  aeronautical  research  re- 
ports  issued  by  the  Deutschen  Ver- 
suchsanstalt  fuer  Lutfahrt  during  the  period 
from  April,  1930,  to  April,  1931,  are  given 
in  this  yearbook  with  a  general  discussion  of 
the  activities  of  the  organization  for  the  year. 
Progress  made  by  the  aerodynamic,  static, 
engine  material,  aerial  navigation,  electrical 
engineering  and  radio,  and  flight  divisions  is 
outlined.  The  majority  of  the  reports  have 
been  abstracted  in  preceding  issues  of  Aero 
DigeSt  from  Zeitschrift  fuer  Flugtechnik 
und  Motorluftschiffahrt,  and  Lutfahrtfors- 
chung.  The  aerodynamic  and  static  reports 
not  previously  abstracted  deal  with  the  sub- 
jects of  ventilation  for  engine  test  stands, 
trains  driven  by  propellers,  refrigeration  ap- 
paratus of  the  DVL,  load  assumptions, 
stresses  on  airplane  wings  in  squalls, 
strength  of  turnbuckles,  long  bolts  in  wooden 
structures,  buckling  of  airplane  connecting 
rods,  shearing  of  corrugated  plates,  and 
four-flange  trellises. 

The  engine  reports  include  jet  drive  for 
airplanes,  especially  exhaust-gas  jet-drive, 
superchargers,  torsional  oscillation  in  tandem 
engines,  and  the  DVL  torsiograph.  Among 
the  material  reports  are  treated  such  sub- 
jects as  welded  steel  tube  production,  static 
and  dynamic  properties  of  light  metals,  cor- 
rosion test  process,  surface  protection  of 
rolled  aluminum  alloys  against  corrosion, 
influence  of  sodium  chloride  on  corrosion, 
corrosion  tests  of  wires,  tests  and  test  stand 
for  airplane  fuels.  Aerial  photography, 
navigating  instruments,  radiotelephony  and 
telegraphy,  and  airplane  stability  are  also 
among  the  subjects  taken  up  in  the  reports. 

THE  CAUSES  OF  PROPELLER 
VIBRATION 

The  Vibration  Phenomena  in  Propellers  (Uber 
die  Schwingungsercheinungen  an  Luftscrauben),  F. 

?wald.  Zeitschrift  fur  Flugtechnik  und  Motor- 
.„itschiffahrt.  Vol.  22,  No.  12,  June  29.  1931,  pp. 
369-374,  3  figs. 

*TP  HIS  report  of  the  Deutschen  Versuchs- 
■  anstalt  fur  Luftfahrt  discusses  the  phe- 
nomena of  propeller  vibration  along  lines 
similar  to  those  followed  in  the  previous 
report  abstracted  from  Luftfahrtforschung 
in  the  September,  1930,  issue  of  AERO 
DIGEST.  In  this  case,  however,  the  sub- 
ject is  dealt  with  in  a  more  general  way 
and  the  present  knowledge  concerning  the 
vibration  phenomena  is  reviewed  without 
original  calculations.  The  author  explains 
combined  trosion  and  bending  vibrations,  the 
resonance  between  them  and  the  excitation, 
vibrations  at  large  angles  of  attack,  and 
the  influence  of  camber  upon  vibration. 

In  dealing  with  forced  vibrations,  he  con- 
siders them  due  to  the  irregular  operation 
of  the  engines,  the  burbling  of  the  vortex 
fiear  the  propeller  blades  which  brings  about 
the  periodic  variation  of  the  air  reaction. 
Snd  the  periodically  varying  feed  of  the 
blades  caused  by  the  irregularity  of  the 
stream  in  the  propeller  disk  area. 


"FREE  WHEEL"  PROPELLER 

The  "Free  Wheel"  Paulhan-Pillard  Propeller  for 
the  Improvement  of  Flight  with  Engine  not  Operat- 
ing (L'helice  "roue-libre"  Paulhan-Pillard  pour 
l'amehoration  du  vol  avec  moteur  arrete),  M.  PU- 
lard.  L'Aeronautique,  Vol.  13,  No.  146,  July,  1931, 
pp.  245-252,  23  figs.,  2  tables. 

HP  HE  inventor  describes  how  he  came  to 
realize  the  possibilities  of  the  "free 
wheel"  type  of  propeller  in  flight  when  the 
engine  stops  operating,  and  explains  the 
theory  involved  which  is  based  on  the  form- 
ulas of  Drzewiecki.  He  takes  up  the  objec- 
tions made  to  the  Type  A  hub,  describes 
the  Type  B  hub  with  rachets,  and  illustrates 
the  Type  C  hub  now  designed  for  wooden 
propellers,  the  Chauviere  and  Ratier  dura- 
lumin propellers,  and  the  Paulhan-Pillard 
hollow  steel  propellers. 

Barograms  obtained  in  flight  tests  with 
the  Type  C  hub  on  the  military  seaplane 
Cams  with  two  500-hp.  tandem  engines  are 
illustrated.  Referring  to  them,  the  author 
points  out  the  gain  in  pay  load  or  ceiling 
obtained  by  the  use  of  the  "free  wheel" 
device. 

AERODYNAMICS 

Aerodynamic  Actions  Parallel  to  the  Motion  on 
a  Plain  Wing  Animated  by  a  Uniform  Translatory 
Motion  and  by  an  Oscillating  Motion,  (Azioni 
aerodinamichi  parallele  al  movimento  su  di  un'ala 
piana  animata  da  moto  traslatorio  uniforme  e  da 
moto  oscillatorio),  L.  Poggi.  Aerotecnica,  Vol.  11, 
Nos.  6  and  7,  June-July,  1931,  pp.  767-779,  4  figs. 

\X7HILE  developing  some  formulas  also 
V "  established  by  Glauert,  the  author 
calculates  the  average  value  for  the  com- 
ponent along  the  directions  of  the  motion  of 
aerodynamic  action  acting  on  an  indefinite 
plain  wing  endowed  with  a  uniform  transla- 
tory motion  and  with  an  oscillating  motion 
around  a  point  on  the  chord  of  its  pro- 
longation. 

The  data  is  then  further  elaborated  so  that 
some  populsive  forces  of  the  order  of  magni- 
tude of  the  wing  drag  may  be  obtained  in 
practice,  but  at  the  expense  of  the  power 
necessary  to  put  the  wing  in  oscillation. 
This  power  is  calculated  according  to  the 
studies  of  Glauert,  and  from  a  comparison 
of  this  power  and  that  of  the  propulsion,  the 
efficiency  is  obtained  with  satisfactory  re- 
sults. 

The  Variation  of  Velocity  in  the  Neighborhood  of 
the  Throat  of  a  Constriction  in  a  Wind  Tunnel, 
T.  E.  Stanton.  (British)  Aeronautical  Research 
Committee — Reports  and  Memoranda  No.  1388 
(Ae.  510).  May,  1930,  3  pp.,  2  figs. 

D  EFERENCE  is  made  to  Reports  and 
Memoranda  No.  1381  in  which  G.  I. 
Taylor  discussed  the  effect  of  the  convex 
surface  of  a  body,  immersed  in  a  stream  of 
air,  in  raising  the  velocity  in  its  neighbor- 
hood and,  from  approximate  solutions,  cal- 
culated the  probable  distribution  of  velocity 
in  the  neighborhood  of  a  surface  of  given 
curvature.  As  the  problem  is  closely  related 
to  that  of  the  flow  of  air  through  a  con- 
striction in  a  parallel  pipe  in  which  the 
velocity  distribution  can  be  measured  with 
fair  accuracy,  the  experiments  reported  in 
the  present  report  were  made  to  find  the 
extent  to  which  Professor  Taylor's  solution 
applies  to  the  three-dimensional  case  in 
practice. 

The  constriction  used  consisted  of  a  sleeve. 


2.8  inches  in  length,  inserted  in  a  3.07-inch 
diameter  parallel  channel,  and  had  a  longi- 
tudinal section  consisting  of  two  circular 
arcs  of  6.6-inch  radius  distant  2.77  inches 
apart.  Observations  reported  by  Professor 
Taylor  in  Reports  an  Memoranda  No.  1382 
are  also  checked. 

Some  Cases  of.  Flow  of  Compressible  Fluids, 
G.  I.  Taylor.  (British)  Aeronautical  Research  Com- 
mittee— Reports  and  Memoranda  No.  1382, 
(Ae.  507),  February,  1931,  16  pp.,  5  figs. 

HE  author  refers  to  previous  reports  in 
which  he  showed  that  when  a  body 
moved  through  air  at  a  speed  less  than,  but 
comparable  with,  that  of  sound,  irrotational 
motion  ceased  to  be  possible  as  soon  as  the 
speed  of  the  body  relative  to  still  air  at- 
tained some  definite  value  which  was  always 
less  than  that  of  sound,  but  depended  on  the 
shape  of  the  body.  The  essential  difference 
between  two  cases  was  that  in  the  first  the 
velocity  had  a  maximum  value  in  the  con- 
striction, so  that  the  pressure  gradient  was 
at  right  angles  to  the  surface  at  the  point 
of  minimum  pressure,  whereas  in  the  second, 
the  speed  increased  and  the  pressure  de- 
creased continuously  along  all  stream  lines. 

The  hypothesis  that  this  is  the  condition 
which  differentiates  between  cases  where  the 
speed  of  sound  may  be  attained  and  ex- 
ceeded in  a  regular  manner  and  cases  where 
the  speed  of  sound  is  the  maximum  which 
can  be  attained  in  irrotational  motion,  is 
tested  in  the  present  report.  It  is  proved 
to  be  untrue  by  finding  cases  in  which  the 
speed  of  sound  is  attained  and  exceeed  in  a 
regular  manner  in  the  region  where  velocity 
of  flow  is  a  maximum.  The  analysis  leads 
to  the  prediction  that  a  rapid  thickening  of 
the  boundary  layer  might  occur  when  the 
speed  of  sound  is  attained,  this  hypothesis 
fitting  in  with  existing  experimental  knowl- 
edge. 

RACING  ENGINES 

The  Rolls  Royce  Racing  Engine.  Aircraft  Engi- 
neering. Vol.  3,  No.  32,  October,  1931,  pp.  244-246, 
8  figs. 

A  DESCRIPTION  of  the  experimental 
and  development  work  involved  in  the 
evolution  of  the  Rolls  Royce  engines  for 
racing  airplanes  is  given  with  details  of  the 
testing  apparatus  that  was  required.  The 
S.1S9S  seaplane  with  a  specially  boosted  R 
engine,  said  to  develop  2,600  horsepower, 
recently  made  a  new  World's  speed  record 
of  408.8  miles  per  hour  over  a  3-kilometer 
course.  The  trouble  experienced  in  getting 
the  exhaust  gases  out  of  the  test  house  is 
discussed,  and  reference  is  made  to  a  special 
fan  to  produce  400  miles  per  hour  for 
testing  purposes. 

The  entirely  new  type  of  connecting  rod 
developed  is  described  as  well  as  the  very 
considerable  modifications  effected  in  the 
crankshaft  and  crankcase  to  withstand  the 
terrific  loads.  The  means  taken  to  reduce 
the  oil  consumption  and  the  difficulties  ex- 
perienced with  spark  plugs  and  magnetos 
are  related.  It  is  explained  that  due  to  the 
short  life  of  the  engines,  forged  aluminum 
was  used  to  replace  bronze  and  steel  in 
many  parts. 

(Continued  on  following  page) 
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ENGINE  COOLING 

Suggestions  for  the  Cooling  of  Engines  by  the 
Circulation  of  Water  (Suggestions  pour  le  refroidis- 
sement  des  moteurs  par  circulation  d'eau),  Sales. 
L'Aeronautique,  Vol.  13,  No.  149,  October,  1931, 
pp.  353-354,  5  figs. 

•TP  HE  author  discusses  various  methods  of 
cooling  airplane  engines  and  points  out 
the  necessity  for  an  arrangement  by  which 
the  pilot  can  regulate  the  cooling  of  the  en- 
gine himself.  He  describes  the  mounting, 
regulation,  and  handling  of  a  shunt  which 
would  branch  out  between  the  collector 
feeding  the  radiator  and  the  suction  pump. 
He  considers  that  this  arrangement  would 
permit  the  pilot  to  divert  to  the  radiator  the 
exact  quantity  of  water  required  to  keep  the 
engine  at  the  best  temperature  for  efficient 
operation. 

WIND  TUNNELS  IN  ENGLAND 

The  Compressed  Air-Wind  Tunnel  of  the  Na- 
tional Physical  Laboratory,  E.  E.  Relf-.  Engineer- 
ing, Vol.  132,  No.  3429,  October  2,  1931,  pp. 
428-433,  5  figs.,  2  tables 

D  EASONS  which  led  the  National  Phy- 
sical  Laboratory  to  build  a  compressed- 
air  wind  tunnel  are  discussed  and  the  design 
and  method  of  constructing  the  tunnel  are 
described  in  detail.  The  selection  of  meas- 
uring instruments  which  would  meet  the 
unusual  conditions  of  the  wind  tunnel  is 
also  taken  up.  The  author  relates  how 
McKinnon  Wood  adapted  the  Goettingen 
return-flow  type  of  tunnel  to  one  which 
economized  on  space  to  the  utmost  by  trans- 


forming the  return  duct  into  an  annular 
return  surrounding  the  jet. 

He  gives  the  results  of  tests  carried  out 
to  see  whether  the  diameter  of  the  jet  could 
be  increased  within  the  same  limiting  di- 
ameter of  the  outer  shell,  and  describes  an 
investigation  to  determine  the  correct  design 
of  an  airscrew  to  circulate  the  air  in  the 
tunnel.  He  also  refers  to  a  type  of  balance 
controlled  from  outside  the  tunnel  in  such  a 
way  that  it  would  indicate  at  any  moment 
to  an  outside  observer  the  forces  acting  on 
the  model,  and  to  a  manometer  for  measur- 
ing the  pressures  in  the  tunnel. 

Paper  presented  before  the  British  Asso- 
ciation. 


Aeronautical  Research  Committee — Reports  and 
Memoranda  No.  1355  (Ae.  486),  April,  1928,  22 
pp.,  14  figs. 

TP  HE  report  discusses  experiments  con- 
*■  ducted  at  the  National  Physical  Lab- 
oratory on  a  model  of  a  compressed-air 
tunnel,  now  being  erected  there,  in  order 
to  examine  the  uniformity  of  the  flow  of 
air  in  a  suggested  design,  and  to  obtain  an 
estimate  of  the  power  required  to  produce 
air  currents  of  particular  speeds.  Part  I 
deals  with  experiments  on  a  model  in  which 
the  outer  shell  was  9  feet  long,  while  Part 
II  describes  the  work  carried  out  on  the 
shortened  model.  It  was  found  that  the 
latter  model  could  be  adopted  without  any 


detrimental  effects  and  the  the  jet  could  De 
increased  from  1  to  1.345  feet,  without  in- 
creasing the  diameter  of  the  shell.  The 
power  factor  was  improved  on  the  short 
model  to  1.95,  a  new  airscrew  being  re- 
sponsible for  an  increase  from  1.5  to  1.7. 
The  experiments  gave  an  adequate  indica- 
tion of  the  lines  along  which  the  static 
pressure  gradient  could  be  altered  in  the 
full-scale  tunnel  if  necessary. 

New  Wind  Tunnels  of  the  Royal  Aircraft  Estab- 
lishment, R.  McKinnon  Wood.  Engineering,  Vol. 
132,  No.  3433,  October  30,  1931,  pp.  563-565,  1  fig. 

T  MPROVEMENTS  which  are  being  made 
A  to  the  wind-tunnel  equipment  of  the 
Royal  Aircraft  Establishment  are  discussed. 
The  open-jet  return  circuit  tunnel  is  being 
introduced  in  replacement  of  the  National 
Physical  Laboratory  type  of  tunnel  on  ac- 
count of  the  greater  facility  of  access  and 
observation,  the  much  reduced  power  con- 
sumption, and  the  smaller  space  occupied, 
the  last  two  factors  permitting  an  increase 
in  the  scale  of  test  which  can  be  made  in  a 
given  building.  A  tunnel  of  this  type  is  to 
be  built  large  enough  to  allow  the  speed  and 
accuracy  and  analytical  scope  of  the  wind- 
tunnel  method  to  be  applied  to  actual  full- 
sized  aircraft.  A  new  use  of  the  wind  tun- 
nel is  being  introduced  in  the  testing  of 
model  airplanes  in  free  spins. 

Paper  presented  before  the  British  Asso- 
ciation. 
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HUNDREDS  of  EDO  Floats  are  in  service  today, 
among  them  the  first  models  which  EDO 
designed  and  manufactured  in  1926.  This  record  is 
practical  proof  that  EDO  all-metal  floats,  with  their 
trim,  staunch  construction,  ease  of  maintenance  and 
years  of  service,  have  abundantly  met  the  require- 
ments of  airplane  manufacturers,  transport  operators 
and  private  owners.  EDO  Float  installations,  inter- 
changeable with  wheel  landing  gear,  are  licensed 
for  use  in  the  United  States  or  Canada  on  more  than 
40  distinct  types  of  land  planes — more  than  all 
other  makes  of  floats  combined. 

In  EDO  experience  and  engineering  skill,  aircraft 
Tianufacturers  have  at  their  prompt  service  a  safe 
and  sure  means  of  solving  all  problems  of  float  and 
flying  boat  hull  design  and  construction.  A  letter 
will  bring  full  particulars.  Address,  EDO  Aircraft 
Corporation,  610  Second  Street,  College  Point, 
Long  Island,  N.  Y. 

NOTE  THESE  POINTS  OF  EDO  FLOATS 

All  metal  construction.    Automatic    retracting     Flat  decks  for  ease  of 
water  rudders.  taking  on  loads. 

Anodically  treated  Patented  fluted  bot-  Wide  sterns  for  per- 

against  corrosion.  toms  for  quick  take-off.  feet  taxying. 

Will  not  swell,  shrink  Heavy  keels,  shallow  Easy  to  install  and 

absorb  water.         sterns  for  beaching.  overhaul. 


NICH@LAS-BEAZL.EY 

NB-R 
RUBBER  SOLED 
WATERPROOF  MOCCASINS 

A  Special  Waterproof  Moccasin  with  rubber  sole, 
genuine  leather  upper  and  heavy  sheep  skin  lining. 
Especially  attractive  in  mud  and  snow,  insuring  dry 
warmth.    Per  Pair,  $7.50. 


SPECIAL  PRICES  ON 
WINTER  FLYING  COMFORTS 

Army-Navy  No.  I  Flying  Suit,  heavy  sheep  lining. 
The  essence  of  comfort.  Last  year's  price 
$75.00   $55.00 

Army-Navy  No.  2  Flying  Suit,  electrified  lamb 

skin  lined.    Last  year's  price  $90.00   55.00 

N-B  Commercial  No.  5  Flying  Suit,  black  man- 
churian  fur  lined.    Last  year's  price  $48.00.  .  36.00 

N-B  Commercial  No.  4  Flying  Suit,  heavy  blanket 
lined,  full  zipper.    Last  year's  price  $20.00..  18.50 

U.  S.  Navy  Model  Flying  Boot,  sewed  on  shoe 
sole,  laced  front,  zipper  back,  wool  lined.  .  .  .  14.50 

N-B  No.  12  Moccasin,  genuine  russet  leather, 
heavy  sheep  lined,  zipper  front,  very  com- 
fortable   9.50 

No.  94  Scully  Helmet,  especially  high  grade  with 
beaverized  lamb  lining,  exclusive  Windtite 
feature    7.00 

No.  1498  Scully  Face  Mask,  covers  full  face, 
chamois  lined,  removable  mouthpiece,  real 
protection    4.00 

No.  1496  Scully  Half  Face  Mask,  made  of  finest 
imported  leather,  double  thickness,  excellent 
quality   3.50 

Special  Bargain  Reclaimed  Face  Mask,  covers 

half  the  face,  comfortable  leather,  War  Surplus  .50 

Oil  Immersion  Heater  made  by  General  Electric 
Co.,  most  satisfactory  for  pre-heating  oil  in 
any  tank    15.00 

Everything  For  Your  Flying  Comfort 

NICHOLAS-BEAZLEY  AIRPLANE  CO.,  INC. 
HOME  OFFICE 
English  at  North  Street,  Marshall,  Missouri 

WESTERN  BRANCH 
3769  Broadway  Place,  Los  Angeles,  Calif. 

N ICH®  LAS-BE  AZLEY 
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Approved  Type  Airplanes  Now  in  Production  (Continued  from  Nov.  Issue  of  Aero  Digest) 


S  pecifications :  Span,  57  feet.  Length  over- 
all, 38  feet  1  inch.  Height  overall,  11  feet 
6.5  inches.  Wing  area  (including  ailerons) 
419  square  feet.  Pratt  &  Whitney  Hornet 
engine  of  575  horsepower. 

Weight  empty,  4,504  pounds.  Useful  load, 
3,247  pounds.  Gross  weight,  7,751  pounds. 


AMERICAN 

PILGRIM  100-A 

American  Airplane  and  Eng 
Farmingdale,  Long 


Co. 
and,  N.  Y. 


Performance :  High  speed,  137  miles  per 
hour.  Cruising  speed,  115  miles  per  hour. 

The  fuselage  is  of  welded  chrome- 
molybdenum  steel  tubing,  with  removable 
engine  section.  The  wings  are  constructed 
of  built-up  trusses  of  chrome-molybdenum 
steel  tubing,  heat  treated  after  assembly, 
covered  with  fabric.  The  leading  edge 
is  covered  with  sheet  dural.  The  ribs 
are  a  truss  system  formed  of  dural  tubing. 
The  wing  section  is  Goettingen  No.  398, 
with  an  incidence  of  minus  one  degreej  a 
dihedral  of  2  degrees  and  a  sweepback  of 
3.5  degrees. 

The  landing  gear  is  equipped  with  oleo 
shock  absorber,  in  which  a  steel  spring  re- 
lieves the  oleo  action  when  taxying,  35  by  15 
Goodyear  tires,  wheels  and  brakes.  A  tail 
wheel  is  used. 

The  Pilgrim  accomodates  nine  passengers, 
baggage  and  425  pounds  of  mail.  Cargo 
space  is  located  under  the  floor  of  the 
cabin.    Useful  load  includes  120  gallons  of 


gasoline  and  12  gallons  of  oil.  The  cabin 
is  sound-proofed  with  cotton  batting  and, 
the  windows  being  fixed,  ventilated  by 
Fokker  ventilators. 

Standard  equipment  includes  retractible 
landing  lights,  Townend  ring,  and  Hamil- 
ton-Standard propeller. 


S  pecifications :  Span,  37  feet  6  inches. 
Length  overall,  20  feet  3  inches.  Height 
overall,  7  feet  9  inches.  Wing  area,  includ- 
ing ailerons,  184.65  square  feet.  Wing  load- 
ing, 6.4  pounds  per  square  foot.  Power  load- 
ing, 15  pounds  per  horsepower.  Weight 
empty,  707  pounds.  Useful  load,  493  pounds. 


NICHOLAS-BEAZLEY 

NB  TRAINER  (NB-8G) 

Nicholas-Beazley  Airplane  Co.,  Inc. 


Marshall,  Mo. 


Gross  weight,  1,200  pounds.  Powered  with 
Armstrong-Siddeley  Genet,  Mark  II,  of  80 
horsepower. 

Performance:  High  speed,  110  miles  per 
hour.  Cruising  speed,  93  miles  per  hour. 
Landing  speed,  38.2  miles  per  hour.  Rate 
of  climb  (fully  loaded),  750  feet  per  minute. 
Take-off,  full  load,  300  feet  in  9  seconds. 
Landing,  150  feet  in  5  seconds.  Service  ceil- 
ing, 18,000  feet. 

The  Trainer  is  a  two-place,  side-by-side, 
high-wing  monoplane,  with  cockpit  entered 
by  a  step  and  door.  Construction  of  wings 
is  of  wood,  fabric  covered,  with  plywood 
bracing  and  leading  edge.  Fittings  are  cad- 
mium plated  throughout;  no  wires  are  used. 
Both  wings  are  folding,  swiveling  on  the 
hinge  being  provided  by  the  rear  spar  fitting 
at  the  center  section  and  the  fuselage  end 
of  the  external  lift  strut. 

The  fuselage  is  of  welded  chrome-molyb- 
denum tubing  throughout,  hermetically  sealed 
to  prevent  internal  corrosion,  with  four  linoil 


coats  outside  to  prevent  external 
All  parts  that  bear  stresses  and  strains  are 
heat-treated. 

The  propeller  is  a  birch  and  walnut  lami- 
nated wood,  metal-tipped.  This  ship  with  its 
wings  folded  may  foe  stored  in  a  space  11 
feet  wide. 


pecifications :  Span  35  feet.  Length  over- 
all, 24  feet  11  inches.  Height  overall,  9  feet 
8  inches.  Wing  area,  288  square  feet.  Wing 
loading,  9.56  pounds  per  square  foot.  Power 
loading,  11.47  pounds  per  horsepower. 
Wright  Whirlwind  R-760  engine  of  240 
horsepower.    Weight  empty,  1,870  pounds. 


STEARMAN 

BUSINESS  SPEEDSTER 

Stearman  Aircraft  Co. 
Wichita,  Kansas 

Useful  load,  884  pounds.  Payload,  (65  gal- 
lons fuel)  271  pounds.  Gross  Weight,  2,754 

pounds. 

Performance:  High  speed,  136  miles  per 
hour.  Cruising  speed,  110  miles  per  hour. 
Landing  speed,  53  miles  per  hour.  Rate  of 
climb,  840  feet  per  minute.  Service  ceiling, 
16,600  feet.    Radius  (65  gallons),  596  miles. 

The  figures  given  are  for  the  Business 
Speedster  de  Luxe.  The  ship  is  also  built 
in  a  Standard  model  and  as  a  seaplane,  with 
specifications  and  performance  varying 
slightly  from  the  figures  above.  Varying 
combinations  of  equipment  and  fuel  capacity 
are  offered.  The  fuselage  is  constructed  of 
steel  tubing  covered  with  fabric.  The  wings 
and  ailerons  are  of  spruce  and  plywood, 
fabric  covered.  Ailerons  are  on  the  upper 
wing  only.  The  N  struts  between  the  wings 
are  adjustable.  Fuel  is  supplied  by  a 
gravity  tank  in  the  center  section.  The 
plane  is  equipped  with  a  Townend  ring. 
The  propeller  is  Hamilton-Standard.  Land- 


ing gear  is  the  split  axle  type  with  a  tread 
of  7  feet  6  inches.  Standard  wheel  brakes 
are  furnished. 

The  Speedster  carries  three  persons  with 
baggage.  Through  conversion  of  the  pas- 
senger cockpit,  26  cubic  feet  of  cargo  space 
may  be  made  available. 
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THE 

HAMILTON 
STANDARD 
PROPELLER 

COMPANY 


Announces 

the  transfer  of  its  activities  from  Pitts- 
burgh, Pennsylvania,  to  East  Hartford, 
Connecticut.  In  its  new  location, 
adjacent  to  Rentschler  Field,  the  organ- 
ization has  excellent  facilities  for  prac- 
tical propeller  flight  testing.  Hamilton 
Standard  users  who  wish  to  visit  the 
plant  at  East  Hartford  will  find  Rent- 
schler field  equipped  with  modern 
hangar  and  maintenance  facilities. 


HAMILTON  STANDARD  PROPELLER  COMPANY 
EAST  HARTFORD  •  CONNECTICUT 

DIVISION  OF  UNITED  AIRCRAFT  &  TRANSPORT  CORPORATION 
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Data  from  Aeronautics  Bulletin  No.  21  of  U.  S.  De- 
partment of  Commerce,  covering  all  approved  types 
of  airplanes. 

PAYLOAD 

means  INCOME 

HORSEPOWER 

means  EXPENSE 

MODERN  AIR  TRANSPORTATION  requires  every 
facility  for  comfort  of  passengers.  Large  cargo  space 
for  mail  and  baggage,  and  full  equipment  of  the  most 
modern  aids  to  navigation,  including  complete  two- 
way  radio  telephone  and  night  flying  equipment. 

Maximum  PAYIoad  per  Horsepower  Means  PROFIT 

PROFITABLE  AIR  TRANSPORTATION  requires 
the  moving  of  LARGE  REVENUE  PRODUCING 
LOADS  swiftly  from  place  to  place,  with  a  REASON- 
ABLE EXPENDITURE  OF  POWER. 

The  lo  PLACE 

PILGRIM  ioo-A 

TRANSPORT  AIRPLANE 

carries,  in  addition  to  this  complete  equipment,  a 
PAYLOAD  of  2140  pounds  at  2  miles  a  minute  with 
a  single  engine  of  575  H.P.,  and  provides  a  cabin  for 
9  passengers  in  comfort  a  toilet  compartment  and 
72  cubic  feet  of  additional  space  for  mail  and  baggage. 
That's  why  we  say:  "Developed  to  suit  today's  trans- 
portation needs — not  designers'  prejudice". 

AMERICAN  AIRPLANE  6- 
ENGINE  CORPORATION 

Manufacturing  Division  of  The  Aviation 
Corporation,  Farmingdale,  L.  I.,  N.  Y. 

Manufacturers  of  PILGRIM  Airplanes  and  RANGER  Engines. 
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OUR  READERS  AIR  THEIR  VIEWS 


P.  E.  Bewshea,  of  Imperial  Airways, 
Ltd.,  amplifies  Mr.  Goldsborough's  dis- 
cussion of  European  airlines: 

With  reference  to  the  article  in  your 
November  issue  by  Paul  Goldsborough 
entitled  "Are  European  Air  Lines  Better 
than  Those  of  the  United  States  ?"  I  am 
informed  by  Mr.  Goldsborough  that  he 
did  not  intend  his  remarks  to  apply  to 
this  company.  On  all  our  planes,  meals 
are  served  and  a  steward  is  in  attendance 
on  passengers  all  the  time  to  serve  drinks 
and  take  care  of  all  the  little  details 
necessary  for  their  comfort. 

We  also  carry  large  quantities  of 
mails,  as  was  shown  on  page  82  of  the 
same  issue,  in  which  there  is  a  statement 
that  we  carried  tons  of  letters  on 

our  Indian  service  alone,  last  year. 

The  loading  of  our  machines  is  also 
strictly  supervised  under  the  Air  Minis- 
try regulations,  and  all  passengers,  bag- 
gage, and  freight  are  carefully  weighed 
so  that  the  safety  maximum  is  never  ex- 
ceeded under  any  circumstances.  At 
times  our  mail  load  has  been  up  to  the 
limit  and  we  have  been  obliged  to  refuse 
passenger  bookings  rather  than  overload. 

I  trust  that  you  will  be  able  to  give 
prominence  to  these  few  facts,  in  order 
that  there  should  be  no  misapprehension 
among  your  readers  regarding  our 
service. 

May  I  take  this  occasion  also  to  com- 
ment on  another  article  in  the  Novem- 
ber issue — "The  Regulation  of  Aerial 
Common  Carriers,"  in  which  the  writer 
discussed  the  problem  presented  by  state 
regulation  of  airlines.  It  is  my  opinion 
that  in  a  few  years  we  shall  see  the  prob- 
lem enlarged  to  include  the  international 
aspect. 

One  of  these  days  we  shall  wake  up 
with  a  foolproof  airplane  and  all  big  op- 
erating companies  will  be  scrambling  over 
each  other  to  begin  operation  of  lines  be- 
tween Europe  and  America,  and  between 
America  and  the  Orient.  Operation  rights 
will  constitute  one  of  the  major  prob- 
lems. 

In  the  future  there  must  be  a  world 
association  to  settle  the  problems  which 
will  undoubtedly  arise. 


Gene  Redewill,  of  Phoenix,  Arizona, 
urges  a  revival  of  the  movement  to  air 
mark  all  towns: 

I  should  like  to  air  my  views  on  cross 
country  flying,  from  the  standpoint  of  one 
who  seeks  new  air  lanes. 

From  the  air  the  geography  looks  dif- 
ferent from  the  same  landscape  visualized 
from  the  highways.  The  compass  gives 
general  direction,  but  every  once  in  a 
while  a  city  or  village  looms  up  in  a 


position  that  is  not  reconciled  on  avail- 
able aviation  maps,  road  maps  and  dis- 
torted railroad  maps. 

Some  years  ago  there  was  a  movement 
to  paint  the  names  of  towns  on  the  roofs 
of  the  larger  buildings.  I  find  that  only 
a  comparatively  few  have  names  visible 
from  a  couple  of  thousand  feet  up.  As 
a  means  of  safety,  not  only  to  the  fliers 
but  to  the  inhabitants  of  the  cities  and 
country  villages,  this  feature  of  air  travel 
should  be  developed.  When  the  gas  gets 
low  and  darkness  is  coming  on,  it  would 
mean  safety  to  everyone  to  have  locations 
easily  defined  from  the  air. 

My  suggestion  is  this:  That  a  move- 
ment be  put  under  way  to  show  every 
city,  town,  village  that,  as  a  means  of 
safety  to  their  inhabitants,  they  should 
have  the  name  of  their  town  on  the  four 
corners  of  the  largest  buildings  on  the 
outskirts  of  the  town.  Also — and  this  is 
most  important — to  facilitate  the  location 
of  the  town  on  the  map,  each  town  should 
have  a  number  painted  alongside  the 
name.  The  maps  should  have  the  towns 
numbered  as  well  as  shown  by  name  and 
thus  the  aviator  could  readily  locate  the 
town  by  number  should  he  fail  to  do  so 
by  name. 


William  B.  Alexander,  sales  manager 
of  the  J.  B.  Alexander  Co.,  Van  Nuys, 
California,  makes  some  valuable  sugges- 
tions to  dealers  considering  entering  the 
used  plane  business: 

After  reading  several  recently  pub- 
lished articles  I  cannot  refrain  from  ex- 
pressing my  sentiments  on  the  efforts  to 
urge  new  plane  dealers  to  go  into  the 
used  airplane  business,  and  giving  a  few 
suggestions  to  assist  them  if  they  do 
enter  the  field. 

In  the  first  place  the  volume  of  sales 
in  used  planes  at  this  time  is  too  small 
to  be  of  much  importance.  In  the  sec- 
ond place,  ten  to  fifteen  per  cent  is  all 
an  airplane  owner  should  have  to  pay  to 
dispose  of  his  ship,  and  we  have  found 
that  overhead  and  sales  expense  averages 
about  twelve  and  a  half  per  cent  of  the 
gross  sales  of  used  airplanes. 

However,  we  are  convinced  from  our 
personal  experience  that  though  on  sales 
of  used  aircraft  on  a  commission  basis 
one  can  only  break  even,  by  buying  for 
cash  a  satisfactory  profit  may  be  earned. 

There  are  certain  necessary  factors  in 
building  up  a  successful  business  in  used 
planes.  A  first  class  hangar  for  storage 
is  necessary,  as  owners  will  hesitate  to 
leave  planes  where  there  is  a  fire  hazard. 
A  large  stock  is  an  attraction,  too.  Next 
it  is  necessary  to  build  up  a  large  mailing 
list — a  difficult  task  since  the  addresses 
of  schools,  operators  and  dealers  change 


rapidly.  We  find  that  a  monthly  bulle- 
tin, printed  and  mailed  to  this  list,  has 
proved  valuable,  and  we  also  get  out 
specials  at  times,  when  we  have  some- 
thing to  dispose  of  quickly.  This  entails 
some  expense,  of  course,  but  it  is  our 
most  direct  means  of  reaching  the  market. 

We  have  found  that  the  most  important 
job.  in  the  used  plane  department  is  con- 
signing the  planes  at  a  saleable  price,  or 
buying  them  far  enough  below  the  mar- 
ket price  to  enable  selling  them  at  a 
good  profit.  This  margin  of  profit  is 
necessary,  of  course,  when  planes  are 
bought  outright  and  stored  until  a  pur- 
chaser is  located. 

One  of  the  most  necessary  members  of 
the  staff  of  a  used  plane  dealer  is  a  man 
who  is  both  a  good  pilot  and  a  first  class 
salesman,  who  can  be  on  hand  at  the 
hangar  all  the  time. 

The  more  people  who  go  into  the  avia- 
tion business  the  better,  of  course — but 
think  it  over  and  plan  carefully  before 
you  start  in  the  used  plane  business. 


Hubert  H.  Echterling,  parachute  jumper 
of  eleven  years'  experience,  rallies  to  the 
defense  of  exhibition  drops: 

I  wish  to  take  exception  to  the  article 
by  Miss  Elsie  J.  Miller.  She  says  ex- 
hibition parachute  jumps  are  detrimental 
to  the  advancement  of  aviation,  and 
should  be  discontinued.  I  have  been 
jumping  since  1920.  In  this  period  of 
eleven  years  I  have  made  a  number  of 
drops,  most  of  which  were  exhibition 
drops  in  a  certain  sense  of  the  word. 
However,  every  drop  which  I  have  made 
has  been  more  or  less  educational  and 
more  or  less  an  experimental  affair.  By 
this  I  mean  that  while  I  was  actually 
being  paid  for  the  drop,  I  was  also  study- 
ing thd  action  of  my  chute  under  a  wide 
and  varied  state  of  conditions,  as  I  usu- 
ally jumped  on  schedule,  regardless  of 
weather.  I  can  clearly  recall  a  number 
of  times  when  I  had  to  fight  my  chute 
all  the  way  down,  first  to  make  it  open 
and  then  to  make  it  stay  open.  The  old 
time  chutes  were  also  a  hard  proposition 
to  guide. 

Of  course  there  are  a  great  number  of 
drops  which  do  not  develop  any  special 
scientific  value ;  however,  we  must  not 
forget  that  if  it  had  not  been  for  the  great 
number  of  drops  made  we  would  not  have 
the  present  reliability  in  the  various 
chutes  manufactured  today. 

It  took  many  drops  to  bring  out  the 
faults  of  the  old  time  chutes.  And  as  the 
chute  of  today  is  a  highly  developed 
article  it  will  take  many  more  drops  in 
proportion  to  bring  out  one  little  fault 
or  possible  improvement. 


DECEMBER,  1931 


69 


THE  STUDENTS 
ARE  THERE««« 

Give  them  profitable,  low  rates 
which  they  can  afford  in  .  .  . 


(Two  A.  T.  C.'s) 


THE    ALEXANDER  FLYABOUT 

2-Seater  Cabin  Monoplane 

Flyabouts  are  bringing  schools  healthy  returns  and  many 
students.  So  low  is  the  cost  of  a  Flyabout,  so  low  are  the 
fuel  costs  and  replacement  risk  that  schools  are  making  more 
money  than  ever  at  half  the  old  rates. 

The  Flyabout  Is  The  Ideal  Trainer 

^^^^U        "The  Flyabout  is  making  the  biggest  hit  of  any  plane 
—        I  have  ever  seen.    There  is  no  question  but  that  you 
have  the  best  seller  for  the  next  year.    We  are  giv- 
ing instruction  in  this  plane  at  $12  an  hour  on  the 
Flyabout  and  we  ■filled  our  school  in  short  order." 

(Signed)    Jake  Pfaender,  Hartley-Pfaender 
Aviation  Co. 
Duluth,  Minn.,  Municipal  Airport 


'Have  had  our  Flyabout  just  one  week  today  and  we 
are  very  well  pleased  with  its  performance.  It  ex- 
:eeded  our  expectations  twofold.  Our  students  are 
also  pleased  with  the  ship  and  we  doubled  our  enroll- 
ment in  a  week's  time." 

(Signed)  Hennings  &  Simmerly  Air  Service, 
Kellogg,  Idaho. 


WRITE  TODAY 


$1465 
Continental 
Motor 


ROOM  240 
COLORADO    SPRINGS,  COLORADO 


$1590 
Szekely 
Motor 


MAINTAINING  THE 
HIGH  STANDARDS 

Hundreds  of  individual  operations  are  performed 
daily  in  a  shop  such  as  ours.  Some  of  these  in  them- 
selves seem  an  insignificant  part  of  the  total  neces- 
sary in  the  construction  of  an  airplane  engine — but 
each  one  individually  assumes  mighty  importance, 
for  one  imperfection  or  a  single  carelessly  performed 
operation  has  many  a  time  spelled  disaster. 

Aviation  has  no  place  for  imperfections.  That  is  why 
engine  manufacturers,  whose  strongest  desire  is  to 
build  a  product  as  near  mechanical  perfection  as 
possible,  have  come  to  Govro-Nelson  for  machinings 
and  assistance  in  design. 

Here,  they  realize,  they  may  depend  upon  the  finest 
equipment  and  skilled  engineers  whose  watchword 
is  precision.  Send  your  blueprints  or  problems  for 
advice  and  quotations. 

THE  $J 

GOVRO-NELSON 

COMPANY 

1931    ANTOINETTE  DETROIT 

CRAFTSMEN  TO  THE 
AVIATION  INDUSTRY 
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THE  UDET  U-12 
FLAMINGO 


ONE  of  the  foreign  planes  in  which 
considerable  interest  was  displayed 
at  the  1931  Cleveland  National 
Air  Races  was  the  "Flamingo,"  designed 
and  flown  by  the  famous  German  war 
ace,  Major  Ernst  Udet,  a  member  of  the 
international  aerobatics  team  headed  by 
Alford  J.  Williams  of  the  United  States. 
This  ship  is  generally  considered  the  best 
of  the  German  machines  for  school  and 
aerobatic  flying.  It  is  not,  however,  a 
recent  development ;  about  80  of  these 
ships  have  been  constructed  since  it  was 
first  produced  in  1925. 

While  a  good  deal  of  aerobatic  work 
was  executed  by  a  number  of  pilots  at 
the  National  Air  Races,  the  type  of  ma- 
neuvers performed  by  Udet  in  the  Fla- 
mingo attracted  considerable  comment 
because  of  the  low  power  of  this  ship. 
Udet  made  several  loops  with  a  dead 
stick  at  low  altitude,  flew  the  ship  on 
its  sider  upsidedown,  and  in  a  number  of 
other  attitudes  unexpected  of  a  plane  of 
such  low  horsepower.  In  view  of  the  un- 
usual maneuverability  of  the  Flamingo, 
our  readers  will  no  doubt  be  interested 
in  the  various  details  of  its  construc- 
tion and  performance.  In  the  accompany- 
ing three-view  drawing,  reproduced  from 
the  German  technical  magazine  "Z.F.M.," 
all  dimensions  are  given  in  millimeters ; 
to  convert  these  measurements  to  inches, 
multiply  by  0.03937. 

The  U-12  Flamingo  was  designed  and 
developed  by  the  Udet  Flugzeugbau, 
G.m.b.H.,  of  Miinchen,  Germany,  which 


ceased  to  exist  in  1926  and  was  succeeded 
by  the  newly  organized  Bayerische  Flug- 
zeugwerke  of  Augsburg,  Germany.  The 
B.F.W.  company,  which  took  over  the 
former  works  of  the  Bayerische  Rumpler 
Werke  at  Augsburg,  now  produces  a 
variety  of  aircraft  types. 

The  B.F.W.  U-12  Flamingo  is  a  two- 
place,  dual  control  biplane  with  stag- 
gered, equal-span,  single-bay  wings 
braced  with  stranded  steel  cables.  The 
wing  framework  is  constructed  of  wood 
and  covered  with  fabric.  The  top  center 
section  is  supported  above  the  fuselage 
on  splayed-out  inverted  "U"  type  metal 
struts,  with  one  "I"  type  built-up  duralu- 
min interplane  strut  on  either  side  of  the 
fuselage.  The  outer  wing  panels  sweep 
back  3  degrees  and  have  a  3-degree  dihe- 
dral. 

The  framework  of  the  ailerons  is  con- 
structed of  a  steel  tube  spar  and  duralu- 
min ribs,  and  is  covered  with  fabric.  The 
tail  plane  is  of  wood  and  fabric  construc- 
tion. The  fin  has  a  framework  of  wood 
covered  with  plywood.  The  rudder  and 
elevators  are  of  duralumin  construction, 
with  steel  tube  rudder  post  and  elevator 
spar,  covered  with  fabric.  The  fuselage 
has  a  rectangular  structure  of  wood  cov- 
ered with  three-ply  plywood.  The  land- 


ing gear  is  of  the  simple  cross-axle  Vee 
type  with  rubber  cord  shock  absorbers . 

The  power  plant  is  an  air-cooled  7- 
cylinder  Siemens  Sh.  14  engine  of  100 
horsepower  at  1650  r.p.m.  The  Siemens 
Sh.  11  powerplant  of  84-96  horsepower 
may  be  installed  if  desired,  with  a  con- 
sequent reduction  in  weights  and  per- 
formance. Fuel  is  consumed  at  the  rate 
of  .5  lbs.  per  h.p.  per  hour.  Detachable 
steel  tube  motor  mount  is  provided.  Two 
main  fuel  tanks  with  a  total  capacity  of 
23.7  gallons  are  installed  in  the  center 
section  and  the  oil  tank  of  3.9-gallon  ca- 
pacity is  installed  in  front  of  the  fire- 
proof bulkhead.  Dual  controls  are  pro- 
vided. 

Specifications 

Span,  both  wings  32  feet  10  inches 

Length  overall  24  feet  7  inches 

Height  overall  9  feet  2  inches 

Wing  chord,  both  wings  4  feet  2  inches 

Wing  area   258  square  feet 

Gap    5  feet 

Weight  empty  1,210  pounds 

Disposable  load    550  pounds 

Weight  loaded    1,760  pounds 

Wing  loading  6.8  lbs.  per  square  foot 

Power  loading  16.3  lbs.  per  horsepower 

High  speed  87  miles  per  hour 

Landing  speed  46  miles  per  hour 

Climb  to  3,280  feet  6  minutes 

Ceiling   12,500  feet 

Take-off  run    165  feet 


DECEMBER 


193  1 


71 


FLEXIBLE— that's  why  GOHI  Corrugated  Culverts 
will  not  crack  or  break  under  the  severe  stresses  of 
freezing,  settling  earth  or  landing  impact  of  giant 
planes.  Last  years  longer  because  made  of  GOHI 
Pure  Iron-Copper  Alloy,  the  metal  that  resists  rust! 
Culverts  in  service  for  more  than  20  years  show  little 
or  no  deterioration.  Photo  shows  GOHI  Culvert  under 
45  feet  of  fill.    Write  for  details. 

Gohi  Culvert  Manufacturers,  Inc. 

Newport,  Kentucky 

mm  Corrupted 

CULVERTS 


AN  OLD-FASHIONED 

Christmas 

At  Chalfonte-Haddon  Hall  Christmas  is  celebrated 
with  a  fine  old  spirit  of  good-will  and  good-cheer. 
There  are  tuneful  carols  .  .  .  wreaths  of  holly  .  .  . 
Christmas  trees  .  .  .  stockings  stuffed  with  surprises 
for  the  children  ...  a  plump  family  turkey  for  dinner. 
Here  are  all  the  joys  of  the  old-fashioned  Christmas  — 
without  the  long  hours  of  work  and  preparation. 

Bring  the  children  and  spend  a  happy  holiday  week 
at  Chalfonte-Haddon  Hall.'  This  is  a  grand  place  for 
overgrown  grown-up  families  too.  There  are  indoor 
recreations.  There's  the  gaily  decorated  boardwalk. 
The  bracing  ocean  air. 

Your  Christmas  at  Chalfonte-Haddon  Hall  will  be 
cheery  and  economical,  for  1931  rates  are  in  effect. 
Write  for  information. 

American  and  European  Plans 

CHALFONTE-HABBON  HALL 
ATLANTIC  CITY 

Leeds    and    Lippincott  Company 


Curtiss-Wright  Flying  Service  is  the  world's  oldest  and 
greatest  flying  organization.  It  is  backed  by  20  years  of 
experience  training  competent  pilots. 

Over  3,600  students  learned  to  fly  in  the  nation-wide 
chain  of  Curtiss-Wright  Flying  Schools  during  1930.  Not 
a  single  student  has  ever  been  seriously  injured  in  the 
famous  Fledgling,  training  plane. 

When  you  finish  Curtiss-Wright  training,  you  will  be 
recognized  by  the  Aviation  Industry  as  an  accomplished 
pilot.  You  will  be  given  preference  as  an  applicant  for 
employment  in  all  Curtiss-Wright  activities.  Mail  coupon 
for  free  booklet. 


LEARN 
TO  FLY 

For  Sport 
an  J  Business 


WRITE  FOR 

FREE 
BOOKLET 


CURTISS-WRIGHT  FLYING  SERVICE. 
29  West  57th  St.,  New  York  City. 

Please  send  me  your  new  free  booklet  do- 
scribing   Curtiss-Wright  Flying  Courses. 


Name... 
Address. 
City.  .  .  . 


Age. 


CURTISS-WRIGHT  FLYING  SERVICE,  29  WEST  57th  STREET,  NEW  YORK 


Your 
choice  of  a  school 
decides 
your  future 


CHOOSING  A  SCHOOL  is  the  first 
important  step  in  your  career  in  avia- 
tion—the  judgment  you  use  will  be  an 
indication  of  the  judgment  you  will  be  expected 
to  use  as  a  pilot  or  mechanic. 

The  world's  largest  operators  of  air-mail 
and  transport  lines,  combined  with  the  largest 
aggregation  of  manufacturers  of  planes,  engines 
and  equipment,  are  the  companies  to  whom 
student  pilots  and  mechanics  naturally  look 
forward  as  furnishing  their  greatest  opportu- 
nities for  placement  in  aviation  work. 

And  these  companies  are  vitally  interested 


in  developing  the  highest  type  of  aviation 
training.  United  Air  Lines,  Pratt  &  Whitney, 
the  Boeing  Companies,  Chance  Vought,  Stear- 
man,  Hamilton,  Sikorsky — all  these  are  part  of 
the  same  organization  that  owns  and  operates 
Boeing  School  of  Aeronautics. 

Boeing  graduates  are  not,  of  course,  guar- 
anteed or  assured  employment.  But  America's 
largest  employers  of  pilots  and  trained  mechan- 
ics, knowing  Boeing  School  standards,  look  to 
Boeing  School  first  .  .  .  Catalog  of  courses,  with 
entrance  requirements,  cost,  full  description  of 
facilities,  etc.,  will  be  mailed  on  request. 


BOEING 

SCHOOL     OF  AERONAUTICS 

Subsidiary  of  United  Aircraft  &  Transport  Corp. 


BOEING  SCHOOL  OF  AERONAUTICS 
Room  12A,  Airport,  Oakland,  California 
Gentlemen  :  I  am  interested  in 

□  Private  Pilot  □  Boeing  Master  Pilot 

□  Limited  Commercial  Pilot        □  Boeing  Master  Mechanic 

□  Transport  Pilot  □  Special  Master  Pilot 


Address - 
City  


;  I  in  Tr.ui^purt  I'ilnis) 


Age, 
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tj  B  O  E  I  N  G 


builds  a  bomber! 


u 
u 

u 
(J 


When  a  manufacturer  of  world-famous  military  pursuit 
planes  decides  to  build  a  bomber,  you  naturally  expect 
a  departure  from  the  ordinary.  .  .  .  Boeing  engineers 
have,  indeed,  developed  a  bombing  plane  of  radically 
new  type.  Designed  to  carry  a  crew  of  five  and  bombs 
weighing  more  than  a  ton,  this  twin-motored,  all-metal 
monoplane  takes  off,  retracts  its  landing  gear  and  de- 
cidedly out-performs  any  other  large  bomber  ever  built! 
Boeing  Airplane  Company,  Seattle,  Subsidiary  of  United 
Aircraft  and  Transport  Corporation. 
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THE  AIR  SERVICES 


ARMY  SETS 

SAFETY  RECORD 

'  ■  1  HE  Army  Corps  set  a  new  safety  record 
during  the  fiscal  year  ended  June  30,  in 
flying  43,964,000  miles  with  only  twenty-six 
fatalities.  This  represents  a  decrease  of 
fifty  per  cent  over  the  previous  year  when 
fifty-two  army  fliers  lost  their  lives. 

The  significance  of  this  record  is  en- 
hanced when  the  increase  in  mileage  is  con- 
sidered. The  increase  of  number  of  miles 
flown  per  fatal  accident  is  ISO  per  cent.  In 
1930  the  average  miles  flown  per  fatality 
was  684,000  miles;  in  1931  the  figure  was 
1,691,000  miles. 

One  of  the  outstanding  achievements  of 
the  year  was  the  completion  of  4,000,000 
miles  by  670  airplanes  in  the  Spring  maneu- 
vers, much  of  the  time  in  close  formation, 
without  a  single  serious  mishap.  Taking 
into  account  the  difficult  nature  of  military 
flying,  officials  consider  that  the  safety 
record  set  by  the  Air  Corps  compares  fav- 
orably with  civilian  flying. 

Five-Lens  Camera  Maps  Project  at 
One-Thirtieth  Usual  Cost 

THE  Materiel  Division,  Wright  Field, 
Dayton,  Ohio,  recently  completed  a  success- 
ful experimental  mapping  project  performed 
with  the  Air  Corps  five-lens  camera  in 
which  half  a  year's  work  was  completed  in 
two  flying  days  at  one-thirtieth  the  usual 
cost. 

The  work  was  performed  entirely  at  a 
high  altitude,  fifteen  hours  being  flown  at 
20,000  feet.  The  equipment  which  permitted 
photography  at  this  height  made  possible 
the  mapping  of  3,600  square  miles  in  three 


U.  S.  Army  Air  Corps  photo 
Second  Lieut.  H.  G.  Montgomery,  Jr.,  West 
Point  and  Air  Corps  Flying  Schools  gradu- 
ate, ready  to  go  aloft  with  his  dad,  Capt. 
Montgomery,  for  a  check  flight 


hours  of  actual  photographing. 

'The  five-lens  camera,  designed  at  the  Ma- 
teriel Division,  is  an  unusual  instrument 
because  of  the  tremendously  wide  angle 
that  it  embraces  for  photographing  terrain 
beneath.  It  is  used  in  connection  with  a 
laboratory  instrument  which  rectifies  the 
wing  pictures,  enlarging  them  and  pro- 
jecting them  to  the  horizontal  plane  at  the 
same  time.  An  improved  film,  which,  ex- 
posed through  a  special  filter,  secures  pic- 
tures farther  than  the  eye  can  see,  was  also 
used  in  the  project. 

Air  Corps  Tests  New  Plane  Chute  to 
Carry  Cabin  Down 

THE  Parachute  Branch  of  the  Materiel 
Division  at  Wright  Field,  Dayton,  Ohio, 
under  the  supervision  of  Major  E.  L.  Hoff- 
man, has  been  conducting  experiments  to 
develop  a  parachute  to  be  used  in  air  trans- 
port to  remove  endangered  passengers  to 
safety.  Rejecting  the  idea  of  a  parachute 
to  lower  the  whole  plane,  this  group  has 
been  at  work  upon  a  chute  which  would  lift 
the  cabin  from  the  plane  and  carry  it  to 
earth. 

One  model,  eighty  feet  in  diameter,  has 
been  tested  by  dropping  2,500  pounds  of  lead 
weight  from  a  moving  plane  and  by  means 
of  a  glider,  built  in  a  similar  fashion  to 
that  planned  for  use  with  the  parachute,  at- 
tached to  the  top  of  the  center  section  of  an 
airplane. 

The  parachute  would  be  carried  in  the  top 
of  the  cabin  of  a  plane  and  would  be  re- 
leased by  a  lever.  Its  weight  would  amount 
to  thirty  pounds  per  passenger  seat  and 
would  cost  about  fifteen  cents  per  day  per 
passenger  seat. 

Boeing  Delivers  Pursuit  Planes 

TWENTY-FIVE  Boeing  Wasp-powered 
pursuits  have  been  delivered  to  Army  Air 
Corps  bases  in  the  United  States  and  last 
month  thirteen  more  of  the  single-seater 
pursuits  were  completed  and  shipped  to 
Hawaii  and  to  the  Philippine  Islands  from 
Seattle.  Five  planes  were  sent  to  the  Air 
Corps  base  at  Hawaii,  while  eight  were 
routed  to  the  Philippine  Islands.  Flyaway 
delivery  of  the  Boeing  pursuits  was  re- 
sumed at  the  end  of  the  month. 

Akron  Is  Commissioned  and  Makes  First 
Cruise 

THE  U.  S.  S.  Akron,  the  Navy's  huge 
airship,  has  been  commissioned  as  a  "ship 
of  the  line"  and  has  made  its  first  cruise. 

The  ship  was  delivered  to  Lieutenant 
Commander  Charles  E.  Rosendahl,  skipper, 
in  ceremonies  at  Lakehurst,  New  Jersey, 
on  October  26  and  on  November  2  the 
craft,  the  largest  airship  in  the  world,  took 
off  from  its  hangar  at  the  naval  air  station 


for  its  first  jaunt. 

The  ship  was  escorted  on  her  tour  of 
Eastern  seaboard  cities  by  the  Los  Angeles, 
which  trailed  the  bigger  ship  over  Balti- 
more, Philadelphia,  Washington  and  New 
York.  Forty-nine  civilian  passengers  were 
carried  on  the  cruise. 

Berliner-Joyce  to  Build  for  Navy 
Eighteen  Observation  Planes 

THE  Berliner-Joyce  Aircraft  Corpora- 
tion of  Baltimore  will  build  eighteen  con- 
vertible observation  planes  for  the  Navy  De- 
partment. The  contract  recently  awarded 
is  for  $463,700. 

These  planes,  of  the  type  known  as  XOJ-1, 
are  being  built  to  supply  the  need  for  a 
lighter  plane  for  observation  purposes  and 
one  which  can  operate  from  either  land  or 
water.  The  new  plane  is  capable  of  being 
operated  either  from  the  catapult  of  battle- 
ships and  cruisers  as  a  seaplane  or  as  a 
landplane  on  carriers.  It  accommodates  a 
pilot  and  an  observer. 

New  York  Reserves  Get  Trophy 
The  Herbert  Schiff  Trophy,  awarded  an- 
nually to  the  naval  aircraft  squadron  or 
unit  flying  the  greatest  number  of  hours 
without  serious  accident  to  personnel  or  ma- 
terial has  been  awarded  to  the  U.  S.  Naval 
Reserve  Aviation  Base,  Floyd  Bennett  Field, 
Brooklyn,  New  York. 

The  trophy  will  be  presented  to  Lieutenant 
Richard  F.  Whitehead,  commander  of  the 
base,  by  President  Hoover  some  time  in 
December. 

The  New  York  Reserve  unit  flew  in  the 
year  ending  June,  1931,  3,441  hours,  more 
than  300,000  miles,  without  accident.  Ap- 
proximately fifty  naval  reserve  aviators  are 
performing  flying  duty  at  the  Floyd  Ben- 
nett Field. 

This  is  the  first  time  that  the  trophy  has 
been  won  by  a  reservist  unit.  Last  year's 
winners  were  the  navy  pilots,  "The  Striking 
Eagles,"  aboard  the  aircraft  carrier  Lex- 
ington. 

The  first  Marine  Corps  airplane  squadrons 
organized  for  duty  afloat  have  been  com- 
missioned and  attached  to  the  U.  S.  S. 
Lexington  and  Saratoga.  These  two  squad- 
rons composed  of  six  scouting  planes  each, 
will  be  units  of  the  regular  operating  aero- 
nautical organization  of  the  Navy  and  have 
been  added  to  the  aircraft  squadrons  of  the 
fleet  to  give  aviators  of  the  Marine  Corps 
actual  experience  in  carrier  operations. 

Curtiss  Delivers  Observation  Planes 

SEVERAL  of  the  new  Curtiss  039  ob- 
servation planes,  ten  of  which  were  recently 
contracted  for,  have  been  delivered  to  the 
Air  Corps. 
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This  ship  is  the  Curtiss  Falcon  of  the  01 
type  modified  to  provide  a  high-powered, 
speedy  observation  plane.  The  new  ship  is 
powered  with  a  Curtiss  Conqueror,  Prestone- 
cooled  engine  and  has  a  speed  of  135  miles 
per  hour. 

Improvements  include  a  cockpit  "cover" 
for  the  pilot  and  observer,  a  new  type, 
flexible  gun  mount,  dashboard  parking  brake 
for  use  in  warming  up  the  engine,  and  re- 
finements of  the  instrument  board,  such  as 
an  inspection  panel  and  sinking  of  the  in- 
struments into  a  padded  leather  panel. 

War  Birds  to  Assemble 

PLANS  are  being  formulated  to  hold  a 
reunion  of  World  War  Birds  during  the 
Fourth  Annual  Miami  AU-American  Air 
Races,  January  7-9,  1932. 

Each  year  the  various  squadrons  of  the 
Air  Service  A.  E.  F.  have  held  individual 
reunions,  usually  on  Armistice  Day.  The 
plan  arranged  by  officials  of  Miami  is  to 
consolidate  the  reunions  for  1932  into  one 
event,  at  which  all  the  fliers  should  be  pres- 
ent. 

War  Birds  who  attend  will  be  the  guests 
of  the  city  and  hotel  accommodations  and 
entertainment  will  be  furnished. 

The  committee  appointed  by  the  mayor 
of  the  city  to  formulate  arrangements  is 
composed  of  L.  C.  (Red)  Simon  and  W. 

G.  (Bill)  Schauffler.  Fliers  planning  to  at- 
tend should  communicate  with  this  com- 
mittee. 

Hell-Divers  Are  Delivered 
TPHREE  Curtiss  Hell-Divers  have  been 
added  to  the  aerial  equipment  of  the 
naval  reserve  squadron  at  Oakland  munici- 
pal airport.  The  planes  were  ferried  from 
the  factory  by  Lieut.-Com.  F.  B.  Connell 
and  Lieuts.  J.  W.  Hughes  and  J.  G.  Von 
Adelung.  During  the  return  flight  to  Oak- 
land, the  officers  made  a  tour  of  naval  re- 
serve bases  throughout  the  nation,  flying  a 
total  of  3,400  miles. 

The  additional  equipment  gives  the  squad- 
ron ten  planes,  including  six  Hell-Divers. 

iV.  Y.  Reserve  Installs  Radio 

A  FTER  three  months  of  diligent  work, 
the  Naval  Reserve  Base  at  Floyd  Ben- 
nett Field  has  successfully  completed  the 
installation  of  a  very  complete  and  efficient 
radio  station  for  the  purpose  of  intercom- 
municating with  planes  as  well  as  Naval 
and  Naval  Reserve  shore  stations. 
/  There  are  three  separate  transmitters  and 
.  receivers.  The  main  net  covers  the  air- 
craft frequencies ;  the  second  set — now  being 
used  by  the  station  personnel  to  compete  for 
the  Communication  Trophy — covers  the 
short  wave  band  of  from  20  to  80  meters, 
and  the  third  unit  consists  of  a  radio  tele- 
phone receiver  and  transmitter.  The  tele- 
phone transmitter  is  primarily  used  for 
squadron  commanders  to  direct  maneuvers 
and  formations  of  planes  flying  in  the 
vicinity  of  the  field. 


Reliable  daylight  communication  was  kept 
up  between  planes  in  the  air  and  Floyd  Ben- 
nett Field  for  distances  up  to  180  miles.  Re- 
liable transmission  in  day  time  has  been 
carried  on  between  Floyd  Bennett  Field  and 
Anacostia,  a  distance  of  approximately  215 
miles. 

Martin  Company  to  Build  Bombers 

HP  HE  Glenn  L.  Martin  Company,  air- 
A  craft  manufacturers,  Baltimore,  Md., 
has  been  awarded  a  contract  for  sixteen  of 
the  new  type  diving  bombers  by  the  United 
States  Navy,  according  to  an  announcement 
of  Charles  A.  Van  Dusen,  vice-president  and 
general  manager.  The  contract,  together 
with  spare  parts,  involves  a  little  over 
$535,000. 

Twelve  of  the  planes  already  are  under 
construction  at  the  Martin  plant.  They  con- 
stitute the  latest  in  naval  aerial  equipment 
and  were  developed  by  the  Bureau  of  Aero- 
nautics of  the  Navy  Department  and  the 
Martin  Company.  The  first  of  the  original 
order  of  twelve  bombers  now  are  being  de- 
livered and  all  will  be  out  of  the  shop  by 
January. 

Delivery  of  the  first  of  the  sixteen  bomb- 
ers under  the  new  contract  is  scheduled  to 
begin  next  March  and  all  will  be  delivered 
by  June  1. 

New  Boeing  Fighters  Delivered 

THIS  month  the  first  new-type  Boeing 
Wasp-powered  Navy  fighter  will  be  com- 
pleted and  delivered  to  Anacostia,  D.  C, 
according  to  the  production  schedule  at  the 
Boeing  Airplane  Company,  which  is  build- 
ing seventy-five  Wasp-powered  fighters  for 
the  Navy.  Twenty  more  of  these  airplanes 
will  be  completed  in  January,  it  was  re- 
ported. 

Twenty-four  new  two-seated  pursuit  planes 
have  been  delivered  to  Selfridge  Field,  Mt. 
Clemens,  Michigan,  to  be  tried  out  to  de- 
termine how  they  can  be  used  to  the  great- 
est advantage.  Forty-five  new  single  seat- 
ers  are  to  be  delivered,  beginning  in  No- 
vember. 

Navy  Contracts  for  Stanavo 

A  CONTRACT  was  recently  awarded  by 
the  Navy  Department  for  858,000  gallons  of 
Stanavo  Aviation  Gasoline,  of  which  723,000 
gallons  will  be  delivered  by  Standard  Oil 
Company  of  New  Jersey,  85,000  by  Standard 
Oil  Company  of  Pennsylvania,  and  40,000  by 
Colonial  Beacon  Oil  Company.  Deliveries 
will  be  made  to  Naval  Stations  at  Anacostia, 
Annapolis,  Boston,  Squantum,  Hampton 
Roads,  Philadelphia,  Brooklyn,  New  York 
Harbor,  and  to  the  Navy  Proving  Grounds 
at  Dahlgren,  Va.  Part  of  the  supply  sched- 
uled for  Hampton  Roads  and  New  York 
Harbor  is  to  be  delivered  in  bulk  by  barges 
to  navy  vessels  at  Government  docks  or 
within  harbor  limits,  this  method  being  fol- 
lowed in  fueling  the  Navy's  aircraft  car- 
riers, the  Lexington  and  Saratoga,  and  other 
navy  vessels  maintaining  flying  equipment. 


New  Boeing  Bombers  Ordered 

FOLLOWING  demonstration  of  the  ex- 
perimental model  this  summer,  the  Army 
Air  Corps  awarded  a  contract  to  the  Boe- 
ing plant  for  seven  bombardment  planes  of 
a  radically  new  type,  having  a  much  greater 
speed  and  higher  ceiling  than  any  bomber 
previously  built.  The  first  two  planes  have 
been  delivered  to  Wright  Field,  Dayton, 
Ohio. 

The  first  plane  to  be  completed  was  pow- 
ered with  two  575-horsepower  geared  Hor- 
net engines,  while  the  second  is  equipped 
with  liquid-cooled  Conqueror  motors.  Ring 
cowls  are  installed  on  the  air-cooled  engines. 
The  results  of  comparative  tests  of  the  two 
bombers  will  determine  what  type  of  power 
plants  will  be  used  on  the  remaining  five 
bombers  of  the  contract. 

Distinctive  features  of  the  new  Boeing 
bombing  plane  include  the  slender  cigar- 
shaped  fuselage  and  the  complete  stream- 
lining, which  is  emphasized  throughout  the 
plane.  The  landing  gear  is  retractable.  The 
plane  carries  two  gunners,  pilot  and  co-pilot, 
and  a  radio  operator.  Bombs  totaling  2,400 
pounds  in  weight  can  be  carried  externally 
between  the  landing  wheels. 

The  bomber  has  a  wing  span  of  76  feet 
and  is  51  feet  in  length.  Entirely  of  metal 
construction,  the  low-wing  monoplane  is 
chiefly  fabricated  of  duralumin. 


Wright  Field  Construction 

CONSTRUCTION  work  on  nine  new- 
buildings  for  Wright  Field,  Dayton,  Ohio, 
has  been  started,  the  Air  Corps  has  an- 
nounced. These  include  a  torque  stand,  oil 
storage  building,  aerial  way  inclosure,  dyna- 
mometer storage,  ammunition  magazine 
building,  short  wave  beacon  building,  tool 
and  process  building,  repair  construction  for 
generator  power  house,  and  Maintenance 
Building  No.  2.  It  is  expected  these  build- 
ings will  be  completed  by  the  first  of  the 
year. 


Acme  Photo 


Congressman  W.  Frank  James  (right)  with 
Lt.  Col.  Barton  K.  Yonng  on  an  inspection 
tonr  of  army  flying  fields 
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EVENTS  ANNOUNCED  IN 
MIAMI  AIR  RACES 

Hp  HE  sum  of  $10,000  has  been  set  aside 
cash  prizes  at  the  fourth  annual  Miami 
Ail-American  Air   Races   to  be  held  in 
Miami,  Florida,  January  7-9,  1932. 

One  of  the  trophies  to  be  awarded  for 
the  first  time  this  year  is  the  Colonel  Green 
Star  Island  cup,  a  trophy  valued  at  $6,000. 
Details  of  competition  have  not  been  com- 
pleted, but  the  cup  will  be  an  annual  trophy 
and  the  winner  each  year  will  receive  a 
fourteen-inch  silver  replica.  The  Freddie 
Lund  Memorial  Trophy,  to  be  given  each 
year,  will  be  for  precision  and  safety  in 
acrobatics. 

One  of  the  outstanding  features  planned  is 
the  re-enacting  of  a  Zeppelin  raid  on  a  French 
village  at  night.  Competition  events  include 
a  fishing  contest  in  Bascayne  Bay  between 
an  autogiro  and  a  blimp ;  a  harpooning  con- 
test for  amphibions,  in  which  each  takes 
off  accompanied  by  an  experienced  har- 
pooner,  flies  to  the  Bay  or  the  Gulf  Stream, 
harpoons  a  fish  and  returns  to  the  field ;  and 
a  hunting  race  for  amphibions,  in  which 
each  contestant,  carrying  a  Seminole  Indian 
guide,  flies  out  into  the  Everglades,  shoots 
some  kind  of  game  and  returns. 

Representatives  of  Central  and  South 
American  countries  are  expected  to  be  pres- 
ent, giving  the  races  the  Pan  American 
aspect  that  grows  more  pronounced  each 
year.  A  generous  military  representation 
has  been  promised. 

Special  hotel  rates  for  pilots  and  me- 
chanics will  be  in  effect  again  this  year, 
and  gasoline  and  oil  will  be  supplied  without 
charge. 

W.  E.  Boeing  Again  Offers 
Aviation  Scholarship 

A  NATIONWIDE  competition  among 
college  undergraduates  for  the  third  annual 
W.  E.  Boeing  Aviation  Scholarships  at  the 
Boeing  School  of  Aeronautics  has  been  an- 
nounced by  officials  of  the  school,  located 
at  Oakland,  Calif.  The  four  scholarships 
awarded  to  successful  candidates  in  an 
essay  competition  have  a  total  cash  value 
of  $7,345. 

The  first  award  is  a  complete  Boeing 
master  pilot  ground  and  flying  course,  valued 
at  $5,275.  Winners  of  the  second,  third  and 
fourth  awards  will  choose  between  the  mas- 
ter mechanic  ground  course,  and  the  private 
pilot  ground  and  flying  course.  The  compe- 
tition closes  May  15,  1932.  College  under- 
graduates interested  in  the  Boeing  Scholar- 
ships may  obtain  complete  information 
through  the  office  of  their  Dean  or  by  writ- 
ing directly  to  the  Boeing  School  of  Aero- 
nautics. 


THE  number  of  licensed  pilots  in  the 
United  States  on  October  1,  1931,  showed 
an  increase  over  the  number  licensed  on 
July  1,  according  to  Department  of  Com- 
merce reports.  In  October  there  were 
17,242  pilots,  10,609  aircraft  and  9,166  me- 
chanics holding  active  licenses.  The  earlier 
figures  were  16,268  licensed  pilots,  and 
10,235  licensed  aircraft.  Figures  show  a 
decrease  of  fifty-six  in  the  number  of 
licensed  mechanics. 

UNITED  AIRCRAFT  &  Transport  Cor- 
poration reports  net  income  for  the  third 
quarter  of  $742,567.73,  after  providing  for 
taxes,  depreciation  and  minority  interests, 
which,  after  deducting  $180,000  for  pre- 
ferred dividend  requirements,  equals  27 
cents  per  share,  on  2,084,192  common  shares 
outstanding  September  30,  1931. 

THE  United  States  and  Italy  have  en- 
tered into  a  reciprocal  air  navigation  ar- 
rangement which  provides  for  the  navigation 
of  civil  aircraft  of  the  one  country  in  the 
other,  the  issuance  by  each  country  of  pilot 
licenses  to  nationals  of  the  other,  and  the 
acceptance  by  each  country  of  certificates 
for  aircraft  accessories  exported  from  the 
other  as  merchandise.  The  agreement  went 
into  effect  on  October  31. 


A  LIBERALIZATION  of  the  Depart- 
ment of  Commerce  eyesight  requirements 
for  student  and  private  airplane  pilot 
licenses,  which  will  permit  and  at  the  same 
time  require  student  and  private  pilots  with 
defective  vision  to  wear  correcting  lenses 
while  operating  aircraft,  was  announced  re- 
cently by  Clarence  M.  Young,  Assistant 
Secretary  of  Commerce  for  Aeronautics. 

"The  action  of  the  Aeronautics  Branch  of 
the  Department  of  Commerce  in  liberaliz- 
ing its  requirements  with  respect  to  vision 
for  student  and  private  pilots,"  Colonel 
Young  explained,  "will  be  of  interest  and 
importance  to  many  thousands  of  persons 
throughout  the  United  States.  Our  records 
show  that  under  the  old  requirements  for 
vision  more  than  5,000  persons  were  dis- 
qualified for  student  and  private  pilot 
licenses  since  1928.  In  addition  to  this 
number,  there  doubtless  are  thousands  of 
persons  whose  vision  requires  correcting 
lenses  and  who,  because  of  this,  never 
reached  the  stage  of  taking  the  physical  ex- 
amination for  flight  training. 

"Under  the  new  requirements,  which  are 
effective  at  once  and  are  embodied  in  amend- 
ments to  the  Air  Commerce  Regulations,  if 


Amateurs  Will  Race  to  Miami 

THE  New  York  to  Miami  Amateur 
Cruising  Race,  sponsored  by  the  United 
States  Amateur  Air  Pilots'  Association,  is 
scheduled  to  leave  from  some  field  in  Long 
Island  on  January  3,  proceed  in  easy  stages 
down  the  coast,  and  arrive  at  Miami  on  the 
7th,  the  opening  day  of  the  Miami  Ail- 
American  Air  Races. 

Overnight  stops  will  be  made  at'  Rich- 
mond, Va. ;  Pinehurst,  N.  C. ;  St.  Simonds 
Island,  Ga.,  and  Palm  Beach,  Fla. 

The  Amateur  Air  Pilots'  Association  will 
conduct  all  amateur  events  at  the  Miami  Air 
Races.  Entries  are  now  being  accepted  for 
the  Cruise  and  for  events  at  the  Races. 
Arrangements  have  been  made  to  reserve 
the  top  floor  at  the  McAllister  Hotel,  where 
cruise  members  will  be  given  rooms  at 
$1.00  per  day  per  person.  Cruise  members 
will  receive  guest  cards  at  most  of  the  bet- 
ter beach  and  country  clubs  in  Miami. 

Dinner  parties,  duck  shooting,  yachting 
parties  and  other  such  events  have  been 
arranged  on  the  Cruise  and  at  Miami. 

HAVEN  B.  PAGE,  founder  in  1927  of 
Air  Associates,  Inc.,  has  resigned  his  office 
with  that  company  and  joined  the  firm  of 
Aviation  Protection,  Inc.,  insurance  brokers, 
of  which  he  has  been  a  director  since  its  or- 
ganization in  1928. 


an  applicant's  vision  without  glasses  does 
not  meet  the  requirements  of  20/50  in  either 
eye  or  if  his  depth  perception  without  glasses 
is  more  than  30  millimeters,  he  may  be 
issued  a  student  permit  qualifying  him  for 
the  grade  of  private  pilot  if  his  vision  in 
each  eye  corrects  to  20/30  or  better  by  spec- 
tacles or  correcting  lenses  in  his  goggles 
and  his  depth  perception  is  not  more  than 
30  millimeters  while  wearing  such  correc- 
tion. (The  fraction  20/30  means  that  at  a 
distance  of  20  feet  from  the  vision-test  let- 
ters, a  person  can  read  what  an  individual 
with  normal  eyesight  should  be  able  to 
read  at  30  feet.  Depth  perception  is  the 
ability  of  the  individual  to  judge  distances 
accurately.) 

"In  presenting  themselves  before  the  medi- 
cal examiners  of  the  Aeronautics  Branch, 
who  are  located  throughout  the  United 
States  and  number  more  than  800,  appli- 
cants must  possess  the  spectacles  or  goggles 
with  correcting  lenses  fitted  therein  and 
must  use  them  while  taking  the  visual  and 
depth  perception  tests. 

The  action  is  applicable  only  to  student 
and  private  pilots  and  does  not  permit  them 
to  progress  to  higher  grades  of  licenses. 


EYESIGHT  REQUIREMENTS  NOW  LIBERALIZED 
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Saildight  Commission  Meets 

(England.)  The  International  Sailflight 
Stud\'  Commission  met  at  London  in  a  two- 
day  conference  to  consider  important  tech- 
nical and  sporting  matters.    (Oct.  1-2.) 

Two  Montfis'  Service  Cruise 

(Egypt.)  Four  day  bombers  of  the  Royal 
Air  Force  left  Cairo  on  a  service  cruise  of 
more  than  11,000  miles  across  Africa  to  oc- 
cupy almost  two  months'  time.  Fairey- 
Xapier  planes  are  being  used.    (Oct.  14.) 

Distance  Record 

Miss  Ruth  Nichols  completed  a  non-stop 
distance  flight  of  1,977  miles  from  Oak- 
land, Cal.,  to  Louisville,  Kentucky,  breaking 
the  record  of  1,810  miles  held  by  Mile. 
Maryse  Bastie,  French  aviatrix.  The  record 
has  since  been  approved  by  the  Federation 
Aeronautique  Internationale.     (Oct.  26.) 

Akron  is  Commissioned 

The  airship  Akron  was  commissioned  at 
Lakehurst,  N.  J.,  as  a  "ship  of  the  line"  of 
the  United  States  Navy  and  delivered  to  the 
command  of  Lieut.  Commander  Charles  A. 
Rosendahl.    (Oct.  27.) 

Hinkler  Flight 

(Jamaica.)  Bert  Hinkler,  Australian 
flier,  arrived  at  Kingston,  Jamaica,  on  the 
first  non-stop  flight  from  New  York,  making 
the  1,678  miles  in  eighteen  hours.    (Oct.  27.) 

Thirty-two  Hour  Flight 

(Egypt.)  Squadron  Leader  O.  R.  Gay- 
ford  and  Flight  Lieutenant  Bett  landed  at 
Abu  Sueir,  Egypt,  after  a  2,857-mile  flight 
from  Cranwell,  England.  They  were  in  the 
air  thirty-two  hours.    (Oct.  28.) 

E.  A.  T.  Passes  Milestone 

Eastern  Air  Transport  passed  the  2,000,- 

000  pound  mark  for  air  mail  transported 
over  its  route  between  the  North  and  South. 
The  company  has  flown  6,549,200  miles  on 
schedule.    (Oct.  31.) 

U.  S.-Italian  Air  Treaty 

A  reciprocal  air  navigation  arrangement 
between  Italy  and  the  United  States  became 
effective.  Recognition  of  each  other's 
licenses  and  certificates  and  a  definition  of 
rights  constitute  the  principal  items  of  the 
Agreement.    (Oct.  31.) 

1  ■ 

South  American  Airlines 

The  last  gap  in  American  airlines  en- 
circling South  America  was  closed  when  a 
Pan  American  Airways  took  off  for  the 
south,  flying  down  the  east  coast  by  way 
of  Santos,  Florianopolis,  Rio  Grande  do 
Sul,  Porto  Alegre  and  Montevideo  to 
Buenos  Aires.  Schedules  provide  for  one 
trip  each  way  every  week.    (Nov.  2.) 


Randolph  Field  Opens 

Randolph  Field,  the  Army  Air  Corps'  ten 
million  dollar  training  center  at  San  An- 
tonio, Texas,  went  into  commission  with  the 
admission  of  the  first  class  of  200  students. 
The  field  occupies  2,300  acres  and  has  been 
under  construction  for  two  years.    (Nov.  2.) 

Akron  Cruises 

The  Akron,  the  new  navy  airship,  made  a 
voyage  of  500  miles  carrying  107  persons 
and  visiting  Washington,  New  York,  Balti- 
more and  Philadelphia.    (Nov.  2.) 

Aviation  Anniversary 

The  day  represented  the  twentieth  anni- 
versary of  the  completion  of  the  first  trans- 
continental flight,  made  by  Galbraith 
Rodgers  in  49  days.  He  flew  from  New 
York  to  Pasadena,  California,  cracking  up 
and  rebuilding  his  plane  several  times  en 
route.  (Nov.  5.) 

Aviatrix  Breaks  Record 

(Africa.)  Miss  Peggy  Salaman,  London 
debutante,  arrived  in  Capetown  after  a  flight 
of  five  days  and  six  and  one-half  hours, 
which  established  a  record  from  London  to 
Cape  Town.  The  previous  record  was  six 
days,  eighteen  hours.    (Nov.  5.) 

Record  to  Australia 

(Australia.)  C.  A.  Butler,  English 
aviator,  landed  at  Port  Darwin,  having  set 
a  new  record  from  England  to  Australia. 
He  flew  a  Compton  Swift,  a  light  plane  with 
a  wing  span  of  twenty-one  feet.    (Nov.  9.) 

Squadron  Trophy  Awarded 

Announcement  was  made  of  the  award  of 
the  Herbert  Schiff  Trophy,  for  the  aircraft 
squadron  or  unit  flying  the  greatest  number 
of  hours  during  the  year  without  serious 
accident,  to  the  U.  S.  Naval  Reserve  Avia- 
tion Base,  Floyd  Bennett  Field,  Brooklyn, 
N.  Y.    (Nov.  15.) 

Air  Show  Held 

The  second  Annual  Baltimore  Aircraft 
Show  and  Industrial  Exhibition  was  held  at 
Service  Field  Airport,  Baltimore,  Mary- 
land.   (Nov.  15-22.) 

American  Clipper  Makes  Voyage 

The  American  Clipper,  new  forty-two 
passenger  Sikorsky  amphibion  recently  pur- 
chased by  the  Pan  American  Airways, 
made  her  maiden  flight,  piloted  by  Col. 
Charles  A.  Lindbergh,  from  Miami  to  Cien- 
fuegos,  to  open  a  direct  Cuba-to-South 
America  air  mail  service.    (Nov.  17.) 

Relief  Air  Show 

Famous  pilots  competed  in  a  two-day  air 
show  at  Glenn  Curtiss  Airport  for  the  bene- 
fit of  the  New  York  American  Christmas 
and  Relief  Fund.    (Nov.  21-22.) 


Glider  Contest 

(Hawaii.)  Under  the  auspices  of  the 
Honolulu  chapter  of  the  N.  A.  A.,  inter- 
national gliding  competition  was  being  held 
at  Honolulu.    (Nov.  22-Dec.  5.) 


NEW  ENGLAND  GLIDER 
ASSOCIATION  PROPOSED 

WHAT  is  expected  to  be  of  valuable  as- 
sistance to  glider  clubs  in  New  England 
and  to  the  general  development  of  gliding 
in  that  section  of  the  country,  is  the  pro- 
posed New  England  Glider  Association, 
plans  for  the  organization  of  which  are 
progressing  rapidly.  Under  the  leadership 
of  the  Glider  Section  of  the  Rhode  Island 
Aviation  League,  a  successful  Rhode  Island 
glider  club  sponsored  by  the  Providence 
Chamber  of  Commerce,  several  of  the  fore- 
most clubs  in  New  England  have  agreed 
to  form  an  association  and  have  invited 
other  clubs  in  the  several  states  to  join  with 
them.  A  first  meeting  has  been  called  for 
December  12  in  Providence. 

The  Glider  Section's  facilities,  which  in- 
clude an  adequate,  well-lighted  steel  hangar 
erected  on  Rhode  Island's  new  158-acre 
state  airport,  primary  and  utility  gliders 
and  equipped  for  towing  and  shock-cord 
launching,  have  been  placed  at  the  service 
of  the  association. 

The  clubs  already  supporting  the  plans 
for  the  New  England  association,  in  addi- 
tion to  the  Glider  Section,  are  the  Franklin 
Glider  Club  of  Greenfield,  the  South  Shore 
Flying  Club  and  the  Gardner  Glider  Club 
of  Gardner,  Mass. 

CIVIL  aeronautics  in  this  country  is  a 
transportation  system  involving  the  flying  of 
nearly  40,000,000  miles  a  year  by  scheduled 
air  transport  services  and  more  than  100,- 
000  miles  by  miscellaneous  operators ;  a 
manufacturing  industry  in  which  more  than 
160,000,000  worth  of  aircraft,  parts  and 
accessories  are  produced  in  a  year,  as  well 
as  a  sport  in  which  thousands  of  aircraft 
and  pilots  are  taking  part,  according  to 
"Civil  Aeronautics  in  the  United  States,"  a 
bulletin  recently  issued  by  the  Aeronautics 
Branch  of  the  Department  of  Commerce. 

The  publication,  which  is  Aeronautics 
Bulletin  No.  1,  is  available  free  upon  request 
to  the  Aeronautics  Branch,  Department  of 
Commerce,  Washington,  D.  C. 

THE  Sperry  Automatic  Airplane  Pilot, 
which  recently  was  installed  and  demon- 
strated on  an  eighteen  passenger  Curtiss 
Condor  of  the  Eastern  Air  Transport  Sys- 
tem, has  been  officially  sanctioned  for  use  in 
regular  air  transport  services  by  the  Depart- 
ment of  Commerce,  it  was  announced  by  the 
transport  company  today. 

The  Sperry  Pilot  is  a  gyroscopic  control 
which  makes  instant  corrections  for  all  ef- 
fects of  air  currents  and  shifting  of  weights 
upon  an  airplane,  and  keeps  the  craft  flying 
in  a  perfectly  level  position  on  a  true 
course. 
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DETROIT  has  been  selected  again  as  the 
host  city  to  the  Aircraft  Show  of  1932,  to 
be  held  from  April  2  to  10,  according  to 
a  release  from  the  Aeronautical  Chamber 
of  Commerce  of  America,  Inc. 

Ray  Cooper,  who  directed  the  National 
Show  of  1931  and  the  Ail-American  Air- 
craft Shows  of  1928,  1929  and  1930,  has 
been  appointed  manager  of  the  Show  Section 
of  the  Aeronautical  Chamber  of  Commerce 
and  will  have  charge  of  the  coming  exhibi- 
tion. 

This  is  the  second  consecutive  year  in 
which  the  Show  will  be  held  in  Detroit, 
the  principal  reason  for  the  selection  being 
the  huge  exposition  hangar  available  and 
the  nearby  airport,  which  offers  the  advan- 
tage of  demonstration  opportunities. 


"Time  Builder"  Plane  Made  for  Students 


FOR  pilots  of  limited  experience  who  must 
"build  up  time,"  the  single-place,  high-wing 
monoplane  "Time  Builder"  has  been  pro- 
duced by  Hayden  &  Clark,  Visalia,  Cali- 
fornia. This  light  plane,  powered  with  a 
forty-horsepower  Salmson  engine,  is  eco- 
nomical in  operation. 

Its  specifications  are :  Span,  32  feet ;  area, 
160  square  feet ;  weight  empty,  684  pounds ; 
gross  weight,  925  pounds ;  speed  range,  80 
to  85  miles  per  hour;  cruising  range  250 
miles. 

THE  Waco  Aircraft  Company  has  com- 
pleted a  contract  with  the  Varney  Aircraft 
Corporation  of  Oakland,  California,  for  the 
exclusive  handling  of  Waco  products  in  the 
northern  portion  of  the  state. 

The  Varney  company  will  immediately 
be  in  a  position  to  make  demonstration  on 
all  current  models  and  to  handle  Waco  ser- 
vice for  any  owners  within  their  territory. 

I 

THE  General  Electric  Company  is  tak- 
ing to  the  air  to  demonstrate  its  aeronautic 
devices  and  instruments.  A  Stinson-Wasp 
Junior  cabin  monoplane  was  ordered  for 
delivery  in  November  for  use  in  promoting 
the  sale  of  aeronautic  devices.  On  it  will 
be  mounted  a  complete  line  of  General 
Electric  equipment  for  aircraft,  in  order 
to  demonstrate  the  various  instruments  and 
devices  to  prospective  customers.  The  plane 
is  powered  with  a  300-horsepower  Pratt  & 
Whitney  Wasp  Junior  engine  with  a  Gen- 
eral Electric  supercharger. 

THE  Ford  Motor  Company,  Airplane  Di- 
vision, today  delivered  a  standard  5D  tri- 


COMING 
AERONAUTICAL 
EVENTS 


Nov.  30-Dec.  4.  Annual  meeting 
American  Society  of  Mechanical 
Engineers.    New  York. 

December  10.  Dedication  of  Gulf 
States  Steel  Company  Airport  at 
Gadsden,  Ala. 

December  12.  Meeting  sponsored  by 
the  Glider  Section  of  the  Rhode 
Island  Aviation  League  for  the  pur- 
pose of  organizing  an  association  of 
glider  clubs  in  New  England. 

December  17.  Celebration  of  the 
twenty-eighth  anniversary  of  the 
first  flight,  made  by  the  Wright 
Brothers  at  Kitty  Hawk,  North 
Carolina. 

January  3-7.  New  York  to  Miami 
Amateur  Cruising  Race  under  the 
auspices  of  the  United  States  Ama- 
teur Air  Pilots  Association. 

January  7-9.  Miami  Ail-American 
Air  Races,  Miami,  Florida. 

January  14.  Annual  Dinner  of  the 
S.  A.  E.  Pennsylvania  Hotel,  New 
York. 

January  25-29.  Annual  Meeting  of 
the  S.  A.  E.,  Book-Cadillac  Hotel, 
Detroit,  Mich. 

April  2-10.  National  Aircraft  Show 
of  1932,  sponsored  by  the  Aeronau- 
tical Chamber  of  Commerce  of 
America,  Inc.,  in  the  Expositions 
Hangar,  City  Airport,  Detroit,  Mich. 


motor  Ford  passenger  plane  to  National  Air 
Transport.  The  plane  is  to  be  used  to  aug- 
ment the  fleet  of  Ford  planes  now  in  opera- 
tion over  the  company's  New  York-Chicago 
division.  The  delivery  brings  to  twenty-two 
the  total  of  Ford  planes  purchased  for  the 
National  Air  Transport  fleet.  The  plane  is 
equipped  with  mail  compartments  in  the 
wing  tips. 

Department   of   Commerce   Reports  on 
Aircraft  Production 

AIRPLANES  manufactured  in  the  United 
States  during  the  first  nine  months  of  1931 
totaled  2,321,  according  to  a  survey  made  by 
the  Aeronautics  Branch  of  the  Department 
of  Commerce  and  announced  recently.  These 
craft  included  1,583  manufactured  for  do- 
mestic civil  use,  637  military  deliveries,  and 
101  exported  to  foreign  countries. 

The  airplanes  built  for  domestic  civil  use 
included  1,130  monoplanes,  399  biplanes,  52 
autogiros  and  two  helicopters.  Of  the  mono- 
planes, the  majority  were  landplanes  of  the 


one  or  two-place  open-cockpit  type,  and  of 
the  biplanes,  the  majority  were  either  two 
or  three-place  open-cockpit  landplanes. 

The  full  report  on  aircraft  production  for 
the  first  nine  months  of  the  year  follows: 

MONOPLANES 
Open  Cockpit  (Landplane) 


One  Place   266 

Two  Place   543 

Three  Place   11  (a) 

Four  Place   2 

Total  Open    822 

Cabin  (Landplanes) 

One  Place   5 

Two  Place   32 

Three  Place   10 

Four  Place   128 

Five  Place   4  (b) 

Six  Place   13  (a) 

Seven  to  Ten  Place   40  (c) 

Over  Ten  Place   47  (d) 

Total  Cabin   279 

Convertibles    6 

Amphibions    16  (e) 

Monoplane  for  which  data   as  to 

place,  etc.,  not  available   1  (b) 

Seaplanes    6 

Total  Monoplanes  1,130 

BIPLANES 
Open  Cockpit  (Landplane) 

One   Place   36 

Two  Place   141 

Three  Place   159 

Four  and  Five  Place   28 

Total  Open   364 

Cabin  (Landplane) 
Four  to  Seven  Place   26 

Total  Cabin   26 

Amphibions    6 

Seaplanes    3 

Total  Biplanes   399 

Autogiros    52 

Helicopters    2 

Military  Airplane  Deliveries   637 

Airplanes  Exported  (f)   101 

Grand  Total   2,321 


Explanatory  Notes 

(a)  2  Multi-engine  planes. 

(b)  1  Multi-engine  plane. 

(c)  15  Multi-engine  planes 

(d)  39  Multi-engine  planes. 

(e)  6  Multi-engine  planes. 

(f)  Does  not  include  planes  listed  in  the 
above  breakdown  nor  planes  exported  in 
1931  which  were  manufactured  prior  to 
January  1,  1931. 
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Miscellaneous  Operations  Summarized 

A  TOTAL  of  811,590  persons  flew  as 
passengers  in  aircraft  of  miscellaneous  fly- 
ing operators  in  the  United  States  during 
the  first  six  months  of  1931,  according  to 
the  Aeronautics  Branch  of  the  Department 
of  Commerce.  Scheduled  air  transport  ser- 
vices during  that  period  carried  193,651 
passengers,  making  the  total  number  of  air 
passengers  for  the  six  months'  period 
1,005,241. 

The  number  of  passengers  carried  by  mis- 
cellaneous operators  in  the  first  six  months 
of  this  year  represents  a  decrease  from  the 
total  for  the  corresponding  period  of  1930, 
when  924,800  persons  made  flights  as  pas- 
sengers with  these  operators. 

Miscellaneous  operations  include  such 
commercial  activities  as  charter  and  sight- 
seeing flights,  crop  dusting  and  aerial 
photography,  and  also  student  instruction, 
experimental  flying  and  pleasure  flying. 

Racon  Reduces  Prices 

RACON  ELECTRIC  CO.,  INC.,  pioneer 
manufacturers  of  units — horns  and  sound 
equipment,  announces  radical  improvements 
in  their  units,  giving  much  more  powerful 
and  perfect  response  as  well  as  increasing 
efficiency,  and  attaining  a  faithful  reproduc- 
tion of  the  human  voice.  They  also  an- 
nounce a  reduction  in  prices  on  their  com- 
plete line. 


NORTHEAST 


THE  COLONIAL  Division  of  American 
Airways,  flying  between  New  York  and 
Boston,  New  York  and  Montreal,  and  New 
York  and  Cleveland  via  Albany  and 
Buffalo,  flew  98,547  miles  in  scheduled  trans- 
port service  during  October,  1931,  and  car- 
ried 21,763  pounds  of  mail  and  1,796 
passengers. 

HEADED  by  Deane  Cunningham, 
Deane's  Flying  Service  has  recently  been 
formed  at  Auburn  to  engage  in  student  in- 
struction and  other  forms  of  flying.  The 


organization  has  a  Curtiss  Robin  and  is 
operating  at  Greenlaw  Airport,  two  miles 
west  of  Auburn. 

PLANS  have  been  made  for  the  con- 
struction of  a  large  hangar  at  the  Darling- 
Dingley  Airport  in  Auburn. 

'  INSTALLATION  of  aviation  fuel  tanks 
on  the  municipal  portion  of  the  Augusta  Air- 
port has  recently  been  started. 

THE  CONSTITUTIONALITY  of 
Rhode  Island's  air  law  has  come  before  the 
State's  Supreme  Court  for  a  decision.  The 
statute  holds  owners  of  aircraft  absolutely 
liable  for  injuries  to  persons  or  property. 

On  Aug.  3,  1930,  an  airplane  owned  by 
the  Buttonwoods  Flying  Service  crashed  in 
a  tomato  patch  owned  by  Lemy  Palin  of 
Central  Falls.  The  pilot  landed  safely  by  a 
parachute.  Palin  brought  suit  and  was 
awarded  $200  in  Eleventh  District  Court. 

An  appeal  was  taken  by  Attorney  William 
A.  Gunning  for  the  plaintiff.  Mr.  Gunning 
filed  a  demurrer  to  the  plaintiff's  declara- 
tion attacking  the  constitutionality  of  the 
statute,  contending  it  deprived  the  defendant 
of  property  without  due  process  of  law  and 
denied  the  defendant  the  equal  protection  of 
law  in  violation  of  Article  14  of  the  United 
States  Constitution. 

When  the  case  came  before  the  Superior 
Court  from  the  fact  that  a  constitutional 
question  was  raised,  it  was  ordered  certified 
to  the  Supreme  Court  for  determination. 

IMPRESSIVE  increases  in  Middle  West- 
ern U.  S.  Air  Mail,  passenger  and  express 
traffic,  and  an  almost  perfect  air  transport 
operations  record,  mark  Transamerican  Air- 
lines Corporation's  final  report  on  its  famous 
55-minute,  downtown  Detroit  -  downtown 
Cleveland  amphibion  service  for  the  current 
year,  between  April  1st  and  Nov.  8th  when 
the  service  was  suspended  for  the  winter  and 
replaced  by  fast,  80-minute  service. 

Despite  unfavorable  business  conditions, 
Transamerican  airliners  flew  9,075  passen- 
gers on  this  division,  a  61.62%  increase 
over  their  1930  patronage  figure  of  5,615 
and  a  huge  gain  over  their  1929  passenger 


total  of  approximately  2,800.  They  trans- 
ported 6,529  pounds  of  U.  S.  air  mail  and 
11,462  pounds  of  air  express  this  year  as 
compared  with  1,980  pounds  of  air  mail  and 
2,876  pounds  of  air  express  in  1930.  The 
1929  air  mail  and  express  poundages  were 
considerably  lower  than  those  of  1930. 

FROM  May  23rd,  1931,  when  passenger 
hopping  was  inaugurated  at  Floyd  Bennett 
Field,  to  October  31st,  1931,  a  period  of  ap- 
proximately five  months,  over  18,000  pass- 
engers were  carried. 

Officials  at  Floyd  Bennett  Field  attribute 
this  remarkable  figure  to  the  fact  that  they 
are  able  to  offer  the  visitor  to  Floyd  Bennett 
Field  every  facility  for  an  airplane  ride.  A 
passenger  has  the  choice  of  flying  with 
either  Clarence  Chamberland  or  Roger  Q. 
Williams,  both  famous  transatlantic  fliers,  or 
of  taking  a  trip  in  a  trimotored  Ford,  a 
double-motored  Kingbird,  or  one  of  the  many 
types  of  single-motored  open  cockpit  or 
cabin  planes  which  operate  from  Floyd  Ben- 
nett Field. 

THE  RECENTLY  opened  hunting  sea- 
son in  Pennsylvania  witnessed  the  first  use 
of  autogiros  by  game  conservation  depart- 
ments of  Montgomery  and  Buck  Counties 
for  the  protection  of  wild  life  from  illegal 
hunting  methods.  In  many  cases  the  game 
protectors  were  able  to  hover  over  hunters 
whose  methods  or  equipment  seemed  ques- 
tionable, and  where  occasion  demanded,  they 
were  enabled  to  effect  landings  in  small 
clearings  for  closer  investigation. 

In  this  way,  said  the  game  protector,  their 
range  of  usefulness  was  extended  many 
times.  The  ability  of  autogiro  aircraft  to 
fly  low  and  slow  as  well  as  at  high  speed 
has  brought  the  type  under  consideration  by 
state  and  municipal  authorities  for  such 
work  as  forest  fire  patrol  and  bandit  chasing 

THE  first  private  pilot's  license  for 
autogiros  under  a  new  ruling  of  the  De- 
partment of  Commerce  have  been  granted  to 
Edward  E.  Law  and  Nathan  Pitcairn,  a 
nephew  of  Harold  Pitcairn,  president  of  the 
Autogiro  Company  of  America. 

Nathan  Pitcairn,  who  soloed  after  a  very 


The  Curtiss-Wright  Junior  amphibion,  flown  by  Walter   Beech  at  the  Chicago  Air  meet  for  the  unemployed 
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brief  period  of  instruction,  has  never  flown 
in  any  other  aircraft  but  an  autogiro. 

W.  LAURENCE    LE  PAGE,  formerly 
chief  engineer  of  the  Kellett  Aircraft  Cor- 
poration, Philadelphia,  Pa.,  has  been  made  _ 
vice-president  in  charge  of  engineering. 

Mr.  Le  Page  has  been  associated  with  the 
Kellett  corporation  since  the  formation  of 
the  company.  He  has  been  in  active  charge 
of  engineering  for  the  past  year  during  the 
design  and  development  of  the  Model  K-2 
autogiro. 

ZENO  W.  WICKS,  former  Lieut-Com- 
mander U.  S.  Navy,  and  erection  superin- 
tendent at  the  Goodyear-Zeppelin  airdock 
during  the  construction  of  the  U.  S.  S. 
Akron,  has  been  made  assistant  chief  en- 
gineer of  the  Goodyear-Zeppelin  Corpora- 
tion. 

W.  H.  Collins,  who  was  superintendent 
of  the  Goodyear-Zeppelin  plant  during  the 
construction  of  the  Akron,  has  been  placed 
in  charge  of  production  and  ship  erection. 

THE  first  size  in  a  full  series  of  all-metal 
trumpet  horns  has  just  been  offered  the 
sound  projection  trade  by  the  Fox  Engineer- 
ing Company,  Toledo,  manufacturers  of 
horns  and  high-powered  electro-dynamic 
units. 

Notwithstanding  the  fact  that  these  horns 
are  six  feet  long,  and  have  a  bell  diameter 
of  thirty-two  inches,  they  are  of  spun  alu- 
minum and  free  from  lateral  joints  and 
seams.  This  construction  makes  possible  a 
definite  radial  uniformity  producing  a  fine 
tone.  These  horns  are  free  from  the  influ- 
ence of  atmospheric  and  moisture  conditions 
and  are  almost  indestructible  in  normal  use. 
Weight  is  twelve  pounds. 
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triangular  course  was  won  by  Miss  Frances 
Harrell,  of  Valley  Stream,  N.  Y.,  one  of 
the  two  women  members  of  the  Caterpillar 
Club. 

A  precision  contest  was  won  by  Miss 
Jassamine  Goddard,  of  New  York  City. 

First  place  in  the  acrobatic  contest  was 
won  by  Miss  Helen  Richey,  of  Pittsburgh. 

AN  ALTERNATE  site  for  the  municipal 
airport  of  Baltimore,  Md.,  has  been  selected 
by  Dr.  Hugh  H.  Young,  chairman  of  the 
Maryland  Aviation  Commission,  which  he 
has  urged  Mayor  Howard  A.  Jackson  to 
consider  in  place  of  the  present  airport  site, 
which  Dr.  Young  demands  be  abandoned  as 
a  "huge  mistake."  The  site  selected  by  Dr. 
Young  is  a  tract  of  land  approximately  600 
acres,  on  the  Annapolis  Boulevard,  about 
six  miles  from  the  center  of  the  city  of 
Baltimore.  Dr.  Young  has  secured  options 
on  the  property,  in  toto,  for  $490,000,  or  an 
average  of  $840  per  acre  on  the  584  acres. 
Retention  of  the  present  municipal  airport 
site  for  the  city  of  Baltimore,  Md.,  as  the 
best,  though  the  most  expensive  of  all  those 
available,  is  recommended  by  W.  Waters 
Pagon  and  Bancroft  Hill,  engineers,  who 
several  weeks  ago  were  appointed  by  Mayor 
Howard  A.  Jackson  to  make  a  survey  of  the 
situation. 

According  to  the  engineers'  estimates, 
three  more  years  will  be  needed  to  com- 
plete the  airport,  and  an  expenditure  of  an 
additional  $1,400,030.  To  date  the  city  has 
spent  approximately  $3,000,000. 

A  NEW  airport  known  as  Payge  Field 
has  been  opened  on  the  Philadelphia  Road, 
three  and  a  half  miles  outside  of  Baltimore. 
Md.,  under  the  management  of  S.  J.  Till- 
inghast,  well-known  flier  in  this  section. 
According  to  Mr.  Tillinghast,  two  existing 
runways  of  1,500  feet  are  to  be  enlarged  to 
1,800  feet  and  2,500  feet  and  other  necessary 
additions  are  to  be  made. 


SO  MANY  airplanes  were  entered  for 
the  Second  Baltimore  Aircraft  Show  and 
Industrial  Exposition,  at  Baltimore,  Md., 
scheduled  for  the  week  November  15th  to 
22nd  inclusive,  that  it  was  necessary  to  set 
up  a  tent  100  by  150  feet  in  addition  to  the 
hangar  equipment  at  the  Service  Field  Air- 
port, Park  Heights  avenue  near  Old  Court 
Road,  scene  of  the  show,  to  house  the  ex- 
hibits. 

Air  circuses,  indoor  aircraft  exhibitions, 
aircraft  displays,  glider  demonstrations 
and  model  aircraft  contests  were  features  of 
the  show. 

ELEVEN  aviatrices  braved  high  winds 
in  staging  Baltimore's  Second  All-Women 
Air  Carnival  at  the  Curtiss-Wright  Air- 
port, Greenspring  and  Smith  avenues,  Bal- 
timore, Md.  The  event  was  attended  by 
more  than  4,000  persons. 

The  free-for-all  race  over  a  seven-mile 


STEPS  are  being  taken  to  form  a  flying 
school  at  Annapolis,  Md.  It  is  expected  that 
officers  connected  with  the  Aeronautic  De- 
partment at  the  United  States  Naval  Acad- 
emy will  furnish  free  instruction.  At  first 
only  ground  work  will  be  given.  Later 
as  this  phase  of  flying  has  been  mastered, 
it  is  planned  to  buy  an  airplane  for  flight 
work.  Captain  S.  Martin,  secretary  of  the 
Annapolis  Chamber  of  Commerce,  is  one 
of  the  backers  in  the  movement. 

THE  DEDICATION  of  New  Bern's  air- 
port was  held  on  November  21,  22  and  23, 
during  which  time  the  Airport  Association 
was  host  to  a  number  of  prominent  pilots 
and  aviation  dignitaries. 

A  varied  program  of  races,  bomb-drop- 
ping, dead-stick  landings,  parachute  contests 
and  other  exhibitions  was  arranged  by  Russ 
Brinkley,  Managing  Director. 


NORTH  CENTRAL 


ARTICLES  of  incorporation  have  been 
filed  by  the  Loveland  Airplane  Co.,  Milwau- 
kee, with  a  capitalization  of  |25,000.  In- 
corporators are  Allen  D.  Loveland,  Mar- 
garet Loveland  and  John  Wieber. 

THE  FLUOROSCOPE  has  been  placed 
into  service  at  the  Curtiss-Wright  airport 
just  north  of  Milwaukee  by  Paul  Trier, 
manager,  for  the  purpose  of  locating  hidden 
defects  in  the  ship's  body.  The  machine  is 
on  rollers  and  can  be  wheeled  alongside  the 
ship.  A  fluoroscopic  screen  is  held  by  one 
of  the  employes  and  as  the  examination  is 
unfolded  the  whole  "insides"  are  thrown  on 
the  screen.  This  saves  the  substantial  ex- 
pense of  taking  an  X-ray  photograph  of  each 
part  of  the  plane.  When  a  break  is  located 
by  the  fluoroscope,  an  X-ray  is  taken  for 
permanent  record  and  the  work  of  elimi- 
nating the  trouble  proceeds. 

TEN  acres  of  land  directly  adjacent  to 
Salzer  field,  La  Crosse's  municipal  airport, 
have  been  leased  by  the  common  council. 
Grading  of  the  airport  has  been  ordered 
and  after  this  is  completed  the  council  may 
order  the  construction  of  three  paved  run- 
ways 500  feet  wide  and  1,500  feet  long. 
Because  of  a  protest  by  the  Northwest  Air- 
ways, Inc.,  concerning  the  condition  of  the 
field  last  April,  air  mail  planes  have  been 
landing  at  a  temporary  airport  on  French 
Island. 

CENTURY  AIR  LINES,  Inc.,  a  division 
of  the  Cord  Corporation,  carried  6,110  pass- 
engers on  its  middle  west  division  during  the 
month  of  October. 

This  brings  the  total  number  of  revenue 
passengers  carried  since  March  23,  1931,  to 
46,323  it  is  reported.  Century  Air  Lines 
has  maintained  a  monthly  average  of  more 
than  6,000  passengers  since  it  began  opera- 
tions. 

THE  Airlines  Ticket  Office  of  Detroit, 
specialized  agency  for  the  dispensing  of  air 
travel  information  and  reservations  for  or- 
ganized American  air  transport,  was  for- 
mally opened  Monday,  November  9,  at  the 
main  entrance  to  the  Book  Building  in  the 
Motor  City's  downtown  section.  Centrally 
located  and  designed  particularly  for  the  air 
traveler,  it  has  been  incorporated  and  is  be- 
ing operated  by  Transamerican  Airlines 
Corporation,  Detroit's  sole  U.  S.  Air  Mail 
carrier. 

TRANSAMERICAN  AIRLINES  COR- 
PORATION inaugurated  its  first  overland 
air  passenger  line  between  Detroit  and  Cleve- 
land via  Toledo,  Monday,  Nov.  9,  on  an  80- 
minute  flight  schedule  representing  the  fast- 
est air  travel  ever  offered  between  those 
three  cities.  The  new  service  supplements 
TAC's    non-passenger-carrying    night  Aif 
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Mail  line  linking  these  cities  since  April, 
1929,  and  replaces  its  direct  55-Minute,  De- 
troit-Cl"veland  amphibian  service  suspended 
Nov.  8  for  the  winter. 

TRANSAMERICAN  AIRLINES  COR- 
PORATION has  moved  (Nov.  16)  its  west- 
ern U.  S.  Air  Mail,  Passenger  and  Express 
operations  terminus  at  Chicago  (111.)  Mu- 
nicipal airport  from  American  Airways' 
hangar  to  its  new  $75,000  Chicago  sales  and 
service  base  following  the  latter's  comple- 
tion early  in  November.  It  is  located  near 
the  city  of  Chicago's  new  Airport  Admin- 
istration building. 

Built  of  brick  and  steel,  with  spaces  for 
offices,  stock  rooms,  service  shop  and  boiler 
room,  it  will  accommodate  the  single  and 
multi-motored  transport  planes  with  which 
TAC  links  Detroit,  Cleveland,  and  15  other 
Middle  Western  cities.  In  addition,  it  will 
assure  the  holding  company,  Thompson 
Aeronautical  Corporation,  which  operates  the 
ground  organization,  ample  facilities  for 
projecting  its  sales  and  service  program  in 
the  Chicago  area. 

WILLIAM  F.  PABST  has  been  elected 
vice-president  of  the  Kohler  Aviation  Cor- 
poration. He  will  be  in  charge  of  all  opera- 
tions in  the  western  terminal,  Milwaukee. 
Mr.  Pabst  was  secretary  of  the  Hamilton 
Metalplane  Company  until  that  firm  was 
merged  with  the  Boeing  Airplane  Company, 
a  division  of  the  United  Aircraft  and  Trans- 
port Corporation. 

The  Kohler  Aviation  Corporation  operates 
an  amphibion  service  between  Milwaukee 
and  Detroit,  flying  three  trips  daily  in  each 
direction. 

EX-CELL-0  Aircraft  &  Tool  Corpora- 
tion announces  the  appointment  of  Burton, 
Griffiths  &  Co.,  Ltd.,  Sparkbrook,  Birming- 
ham, England,  as  its  exclusive  representa- 
tive in  England.  By  this  appointment,  the 
London  company  will  handle  Ex-Cell-O's 
drill  jig  bushings,  internal  grinding  spindles 
and  precision  diamond  boring  machines. 

THE  Nicholas-Beazley  Airplane  Com- 
pany, Inc.,  Marshall,  Missouri,  has  entered 
into  a  contract  with  Ole  Fahlin,  designer 
of  the  Fahlin  propellers,  who  was  formerly 
located  at  Sioux  City,  Iowa. 

Mr.  Fahlin  is  preparing  to  move  all  of  his 
equipment  and  machinery  for  the  manufac- 
ture of  Fahlin  propellers  to  the  plant  of  the 
Nicholas-Beazley  company,  which  will  act 
as  exclusive  sales  agents  for  his  product. 
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A  GROUP  of  students  at  the  University 
of  Missouri  are  organizing  a  flying  club 
which  they  hope  to  affiliate  with  the  Inter- 
collegiate Flying  Clubs.  Membership  will 
be  limited  to  twenty-five,  with  admission 
fee  $25. 


UNITED  STATES  Airways  will  shortly 
transfer  their  operating  base  and  equipment 
from  Fairfax  Airport  to  the  Kansas  City 
Municipal  Airport,  taking  over  Municipal 
Hangar  No.  3  which  will  be  vacated  when 
T.  and  W.  A.  move  into  their  new  head- 
quarters. 

SKYWAY,  INC.,  is  now  operating  a 
passenger  service  between  Kansas  City  and 
Wichita,  offering  Wichitans  better  con- 
nections with  N.  A.  T.  and  Rapid  Air  Trans- 
port. One  flight  daily  each  way  is  offered, 
with  Topeka  an  intermediate  stop. 

THE  new  air  mail  post  office  now  being 
constructed  at  the  Kansas  City  Airport  is 
rapidly  nearing  completion,  and  will  be  ready 
for  occupancy  about  November  15th.  It 
will  be  a  two-story  structure  of  buff  colored 
brick  to  harmonize  with  other  buildings  at 
the  Municipal  Airport,  and  is  directly  in 
line  with  the  passenger  station.  The  gov- 
ernment weather  bureau  will  use  the  second 
floor.  The  large  volume  of  air  mail  handled 
daily  by  the  Kansas  City  Airport  created  a 
demand  for  the  new  post  office  building,  one 
of  the  few  of  its  kind  in  the  United  States. 

HOUSTON  AIRPORT,  Houston,  Texas, 
was  rededicated  Saturday,  October  31,  in 
celebration  of  four  years  of  progress  at  the 
airport,  culminating  this  fall  with  the  com- 
pletion of  $25,000  worth  of  runways  by  the 
city.  More  than  100  fliers  of  the  South- 
west, flying  all  types  of  planes,  and  in- 
cluding the  Third  Attack  Group  from  Gal- 
veston and  the  Kelly  Field  pursuit  squadron 
from  San  Antonio,  attended  the  celebration. 

More  than  $200,000  has  been  spent  in 
improvements  at  the  field  since  its  estab- 
lishment in  1927.  These  improvements  in- 
clude five  hangars  capable  of  housing  about 
60  planes ;  a  complete  lighting  system ;  a 
full-time  weather  reporting  station;  the  en- 
largement of  National  Guard  quarters  to 
include  a  machine  shop  and  photograph  lab- 
oratory; a  radio  building,  and  extension  of 
administration  building,  and  the  recently 
completed  system  of  runways. 

THE  formal  opening  of  the  new  admin- 
istration building  at  Brownsville,  Pan- 
American  airport,  was  celebrated  Friday, 
October  23,  with  a  luncheon  for  civil  and 
military  officials  of  South  Texas  and  North- 
ern Mexico. 

IN  order  that  all  the  forty-one  pilots  in 
the  southern  division  of  American  Airways 
may  be  more  familiar  with  the  emergency 
fields  established  by  the  Department  of  Com- 
merce along  the  air  mail  routes,  orders  have 
been  issued  for  pilots  to  inspect  the  fields 
by  actually  landing  in  them,  according  to 
notice  received  by  the  Dallas  representative 
from  C.  R.  Smith,  vice  president  of  Ameri- 
can Airways.  The  visits  will  not  be  made 
on  regular  runs,  but  during  a  two-day  layoff 
granted  each  flyer  and  in  a  special  plane. 


AN  emergency  landing  field  has  been 
leased  near  Clarendon,  Texas,  by  American 
Airways,  Inc.  Work  on  the  70-acre  field  is 
going  forward  and  will  be  soon  completed. 

PROSPECTS  that  additional  fees  for  the 
use  of  Love  Field,  Dallas  municipal  airport, 
may  be  charged  by  the  city  to  obtain  suffi- 
cient revenue  for  field  to  be  self-supporting 
are  in  view,  it  is  reported. 

For  the  last  two  years,  a  1-cent-per-gal- 
lon  fee  on  gasoline  sold  or  used  at  port  has 
been  the  only  source  of  revenue.  This  fee  pro- 
vides about  $8,500  a  year,  whereas  the  ex- 
penses of  operating  and  maintaining  the  air- 
port amount  to  $11,800  a  year. 

DAILY  airplane  passenger  line  will  be 
routed  from  Houston  to  San  Antonio  within 
the  next  ten  days  by  Bowen  Air  Lines,  ac- 
cording to  Leonard  G.  Simon,  general  traffic 
manager.  The  new  line  will  put  the  two 
cities  one  hour  and  fifteen  minutes  apart. 

Tentative  plans  provide  for  a  plane  to  de- 
part from  Houston  at  12:15  p.m.  and  arrive 
in  San  Antonio  at  1 :30  p.m.  The  return 
plane  will  depart  from  San  Antonio  at  12:15 
p.m.  and  land  at  Houston  at  1 :15  p.m.,  it  was 
reported. 

PRESENTATION  of  the  Noel  Davis 
trophy  for  efficiency  was  made  to  the  St. 
Louis  Naval  Reserve  Aviation  Division  at 
Lambert-St.  Louis  Field  on  Nov.  5. 

The  trophy,  a  bronze  plaque,  is  awarded 
annually  to  the  unit  showing  the  greatest 
efficiency.  The  St.  Louis  division  won  the 
prize  in  competition  with  45  other  units 
throughout  the  country.  The  local  division 
is  commanded  by  Lieut.  Fred  Fisher,  Re- 
serve, and  the  St.  Louis  aviation  base  is  in 
charge  of  Lieut.  Frank  Weld  of  the  regular 
navy. 

MRS.  RUTH  STEWART  of  St.  Louis 
and  Mrs.  Debie  Stanford,  of  Indianapolis 
and  Toronto,  plan  to  leave  Toronto  shortly 
on  a  flight  to  Buenos  Aires,  Argentina. 

The  route  covers  about  5,500  miles,  of 
which  1,500  miles  is  over  portions  of  the 
Atlantic  and  Pacific  Oceans  and  the  Carib- 
bean Sea.  Refueling  points  will  be  at 
Miami,  Fla.,  the  Panama  Canal  Zone,  and 
Santiago,  Chile.  A  Lockheed- Vega  plane 
will  be  used.  Both  Mrs.  Stewart  and  Mrs. 
Stanford  are  transport  pilots  and  veterans 
of  the  national  air  races. 

A  NEW  passenger  service  was  started 
Nov.  1  between  St.  Louis  and  San  Antonio, 
Tex.,  by  Braniff  Airways  and  Bowen  Air- 
lines. The  transfer  point  in  the  service  is 
at  Tulsa,  Okla.  The  elapsed  time  between 
the  two  terminals  is  seven  hours. 

VON  HOFFMAN  Air  College  reports 
the  largest  enrollment  of  students  in  the 
history  of  the  school.  Students  have  ar- 
rived at  the  school  at  an  average  of  two 
each  day  for  the  past  three  months. 

Many  new  subjects  are  now  being  taught 
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at  the  college,  such  as  shop  mathematics, 
advanced  instruction  on  instruments,  meteor- 
ology, radio  and  parachutes.  These  addi- 
tional subjects  have  increased  the  duration  of 
the  various  courses.  The  complete  airplane 
and  engine  mechanic's  course  and  the 
limited  commercial  pilot's  course  will  be 
five  months;  the  master  mechanic's  course 
and  the  transport  course  will  be  eight 
months. 

TOTAL  Century  Airline  traffic  through 
St.  Louis  during  October  reached  603  pass- 
engers. Over  the  middle  west  division  6,110 
passengers  were  carried,  bringing  the  total 
since  the  line  began  operations  last  March 
23  to  46,323  passengers. 

RALPH  RUGH,  staff  photographer  for 
American  Airways,  recently  completed  a 
tour  of  the  entire  western  and  southern  sys- 
tems of  the  airline,  making  a  complete  series 
of  photographs  of  the  various  bases  and 
general  activities. 

NIGHT  flying  lights  and  landing  flares 
will  be  installed  on  six  passenger  planes  be- 
longing to  Braniff  Airways,  Inc.,  within 
the  next  two  weeks  to  comply  with  Depart- 
ment of  Commerce  regulations  for  planes 
used  in  night  flying. 

Equipment  includes  two  powerful  search- 
lights set  in  the  leading  edge  of  the  wings 
as  well  as  flares  which  can  be  released  in 
the  air  over  emergency  landing  fields.  Flares 
are  strong  enough  to  light  up  an  entire  land- 
ing field  and  operate  on  a  release  mechanism 
similar  to  that  used  for  dropping  bombs  in 
army  planes. 

Although  no  night  schedules  are  being 
planned  at  this  time  by  the  Braniff  line, 
Shrader  said  the  lights  were  needed  during 
the  winter  months  due  to  the  early  fall  of 
dusk. 

DEDICATION  of  the  Chicago-St.  Louis 
and  New  Orleans  air  mail  and  passenger 
route  of  Universal  Division,  American  Air- 
ways, Inc.,  in  honor  of  Sieur  de  La  Salle, 
discoverer  of  the  Ohio  River  and  explorer 
of  the  Mississippi  Valley,  was  held  on  Sun- 
day, Nov.  8.  The  name  of  the  line  will  be 
"The  La  Salle  Route." 


LANDON  Air  Lines  of  Kansas  City  will 
inaugurate  a  four-plane-daily  air  service  be- 
tween Curtiss-Steinberg  Airport  near  St. 
Louis  and  Kansas  City. 

The  Kansas  City  schedule,  including  four 
west-bound  and  four  east-bound  planes  per 
day,  will  be  flown  with  new  ten-passenger 
trimotored  Stinson  planes,  originally  pur- 
chased for  a  Kansas  City-Memphis  schedule, 
which  the  company  had  planned.  The  Mem- 
phis schedule  was  abandoned  because  of  the 
price  of  airplane  fuel  in  the  Tennessee  city, 
Landon's  company  announced. 
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WENATCHEE,  WASH.,  airport  has 
installed  a  revolving  beacon  light  visible 
fifty  miles  away,  a  group  of  flood  lights, 
and  boundary  lights  along  the  edges.  Cen- 
tral Washington  Airways  made  a  number 
of  improvements,  and  impetus  to  the  pro- 
gram of  lighting  was  given  as  a  reception 
to  the  trans-Paciflc  flyers,  Herndon  and 
Pangborn,  for  the  new  lighting  system  was 
hurried  along  as  a  special  welcome  to  the 
Washington  men  acclaimed  by  the  nation 
after  landing  in  the  Northwest. 

WITH  commissions  in  the  naval  flying 
reserve  as  a  goal,  free  aviation  courses  are 
being  offered  at  the  University  of  Wash- 
ington, Seattle,  where  fine  equipment  for 
these  courses  has  been  installed.  The  avia- 
tion course,  valued  at  $6,000,  is  given  gratis 
to  all  seniors  and  graduates  who  are  able 
to  pass  the  physical  exam  given  by  the  de- 
partment of  naval  science  there.  Included 
in  the  course  is  six  months  ground  work 
with  occasional  flights,  followed  by  a  period 
of  six  weeks  training  at  Sand  Point  Naval 
Air  Station,  and  an  eight  months  flying 
course  at  the  naval  air  station  at  Pensa- 
cola,  Florida. 

RESUME  of  six  months  of  flights  as 
accomplished  by  the  ships  and  personnel  of 
the  Mamer  Air  Transport  Co.,  Spokane,  is 
most  interesting.  For  this  half-year  period, 
ending  October  first,  Mamer  carried  3,030 
passengers  on  its  Spokane- Wenatchee- 
Seattle-Tacoma  air  way,  its  planes  traveling 
99,970  miles,  with  an  average  number  of 
ten  passengers  on  its  flights,  planes  being 
12  passenger  Fords.  More  than  a  hundred 
chartered  flights  were  made  by  Mamer  to 
different  parts  of  the  United  States,  Mexico 
and  Canada.  At  the  company's  school  more 
than  1,000  students  were  taught  to  fly.  The 
company  also  aided  in  forest  fire  work. 

WALLA  WALLA,  WASH.,  will  im- 
prove its  airport  with  a  new  $6,500  hangar 
of  fireproof  construction.  The  city  com- 
mission has  decided  on  a  hangar  80  x  60 
feet,  and  of  height  sufficient  to  store  large 
trimotored  planes,  which  will  house  offices 
and  rest  rooms.    It  will  be  of  concrete. 

THE  CITY  has  received  $23,000  from 
the  state  in  payment  for  an  issue  of  bonds 
which  it  voted  to  purchase  the  city  airport 
from  the  Kelso  Airport  Company.  About  60 
acres  of  ground  will  be  acquired  by  the 
city  in  taking  over  the  airport  which  is  to 
be  improved.  A  fine  lighting  system  has 
recently  been  installed  by  the  Federal  Gov- 
ernment. 

FOR  the  first  time  since  his  death,  the 
memory  of  Silas  Christofferson,  Oregon's 
great  pioneer  aviator,  was  preserved  in  a 
tangible  manner  with  the  dedication  recently 
of  the  airport  on  the  Columbia  River  high- 


way, just  east  of  the  city  limits,  as  "Christ- 
offerson airport." 

The  simple  ceremony  of  dedication,  with 
Mrs.  Edna  E.  Christofferson,  widow  of  the 
pioneer,  speaking  words  that  will  perpetuate 
his  name  here,  was  staged  in  the  shadows 
of  Mount  Adams  and  Mount  St.  Helens, 
underneath  which  he  made  his  first  Alights 
here  in  1908.  She  piloted  a  plane  alone 
over  the  field,  dropping  flowers  on  it  at  the 
close  of  the  ceremonies. 

OREGON  ranks  21st  among  the  states 
of  the  union  in  the  number  of  licensed  air- 
plane pilots  and  20th  in  the  number  of  air- 
planes, according  to  the  study  just  com- 
pleted by  the  aeronautics  branch  of  the  Unted 
States  Department  of  Commerce  and  re- 
leased yesterday. 

There  were  205  licensed  pilots  in  Oregon 
October  1,  1931,  and  148  airplanes,  licensed 
and  unlicensed. 

Of  the  148  airplanes,  79  were  licensed  by 
the  Department  of  Commerce  and  69  were 
unlicensed.  Fourteen  gliders  were  regis- 
tered. 

APPOINTMENT  of  Rasmussen-Mea- 
dows,  Inc.,  at  Swan  Island  airport  as  dealers 
in  Oregon  for  the  new  model  Fairchild  22 
monoplane,  was  announced  last  week.  The 
company  plans  early  purchase  of  one  of  the 
planes  for  demonstration  here. 

The  name  Rasmussen-Meadows,  Inc.,  of 
the  Portland  air  firm  replaces  the  Ras- 
mussen  Air  Service,  by  which  it  has  been 
known  heretofore.  Officers  of  the  com- 
pany, just  re-elected,  are  Lea  Meadows, 
president,  and  Malcolm  Rasmussen,  secre- 
tary. 

IN  November  the  Boeing  Airplane  Com- 
pany reached  the  peak  employment  for  the 
year  when  its  payroll  passed  the  1,000 
mark,  giving  the  plant  more  employees 
than  at  any  other  time  during  1931.  A 
total  of  12,500  square  feet  of  floor  space 
is  now  being  added  to  the  plant  to  provide 
ample  room  for  the  construction  of  five 
large  low-wing,  all-metal  monoplane  bomb- 
ers being  produced  for  the  Army  Air  Corps. 

 i 
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AIRPLANES  will  play  a  big  part  in 
the  revival  of  Atlanta,  "ghost"  city  of  the 
Idaho  wilderness  and  mining  town  of  the 
boom  days.  With  the  first  snowfall  At- 
lanta is  cut  off  from  the  rest  of  the  world, 
and  the  175  men  there  now  with  the  re- 
opening of  the  Boise-Rochester  mining  prop- 
erties, will  depend  upon  airplanes  bringing 
them  news  from  the  outside  world. 

A  landing  field  in  this  "ghost  city"  has 
been  constructed  and  the  Boise  Airplane 
Company  will  make  trips  to  Atlanta  and 
return  twice  a  week,  carrying  mail  and 
passengers. 
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IRVING  F.  LOWRY,  formerly  assist- 
ant manager  of  the  Municipal  Airport  at 
Denver,  has  been  appointed  manager.  The 
second  hangar  is  now  completed  and  is  oc- 
cupied by  Western  Air  Express.  A  pro- 
gram of  field  improvement  is  under  way 
under  which  the  field  has  been  sown  to  a 
special  grass  which  will  make  its  mile 
square  area  an  inviting  spot  to  land.  A 
new  dope  building  is  being  completed  for 
the  use  of  all  companies  operating  on  the 
field. 

THE  Colorado-Utah  Scenic  Airways 
Company  filed  a  petition  with  the  public 
utilities  commission  of  Denver  recently,  ask- 
ing permission  to  operate  a  passenger  and 
express  line  between  Denver  and  Grand 
Junction. 

L.  H.  SIMSON  has  taken  over  the  office 
of  assistant  airways  traffic  supervisor  for 
the  U.  S.  Department  of  Commerce  at  Salt 
Lake  City,  succeeding  Art  Johnson,  who 
has  been  transferred  to  a  similar  position  at 
a  new  division  created  at  Oakland,  Cali- 
fornia. Mr.  Johnson  has  been  in  Salt  Lake 
City  eleven  years.  Mr.  Simson  has  been 
employed  at  many  air  stations  throughout  the 
west  and  came  here  from  Los  Angeles. 

KELVIN  H.  PACK,  of  Salt  Lake  City, 
who  recently  was  graduated  from  an  aero- 
nautical school  in  Oakland,  California,  has 
left  for  Butte,  Montana,  to  accept  a  posi- 
tion with  the  National  Parks  Airways. 

FIVE  fliers,  headed  by  J.  K  Von  Althaus 
of  San  Jose,  were  scheduled  to  sail  from 
San  Francisco  Nov.  7  for  Honolulu  where 
they  will  attempt  a  flight  from  Hawaii  to 
the  mainland. 

A  Stimson-Detroiter,  equipped  for  a  31- 
hour  flight,  will  be  used.  The  pilot  is  to 
be  named  following  test  flights  in  Hawaii. 

ART  BAHER  has  been  promoted  to  dis- 
trict traffic  agent  for  Century  Pacific  Lines, 
Ltd.,  at  Oakland.  James  S.  Robb,  formerly 
with  the  Ludington  Lines  at  Washington, 
D.  C,  has  taken  Baher's  former  traffic  post 
at  the  San  Francisco  Bay  Airdrome, 
Alameda. 

ONE  HOUR  and  fifty-eight  minute  serv- 
ice between  Los  Angeles  and  San  Francisco 
was  inaugurated  October  15  by  Varney  Air 
Service,  Ltd.  At  the  same  time  the  Sacra- 
mento-San Francisco  flying  time  was  cut 
from  forty-five  to  twenty-two  minutes. 

Three  Lockheed-Orions  were  used  at  the 
start  of  the  service.  Following  a  week  of 
capacity  business  on  the  lines,  Walter  T. 
Varney,  founder  of  the  company,  placed  an 
order  with  the  Lockheed  plant  for  three 
more  planes. 

When  these  planes  are  delivered  the  Los 
Angeles  schedule  is  to  be  increased  from 
two  round  trips  daily  to  flights  every  two 


hours,  according  to  present  plans. 

The  service,  operated  under  the  name  of 
Varney  Speed  Lanes,  is  advertised  as  an 
extra-fare  de  luxe  service,  refunds  being 
made  on  a  10  cents  per  minute  basis  if 
the  plane  fails  to  make  schedule. 

THE  International  Flying  Service  of 
Phoenix,  Ariz.,  has  been  appointed  Flyabout 
and  Eaglerock  distributor  exclusively  for 
Arizona  by  the  Alexander  Aircraft  Com- 
pany of  Colorado  Springs.  Charles  Gold- 
trap,  vice-president  of  the  International 
company,  took  flyaway  delivery  on  a  Szekely 
motored  Flyabout  November  11. 

MR.  FRED  KOLOUCH,  JR.,  of  Schuy- 
ler, Nebraska,  has  been  appointed  a  Flyabout 
dealer  by  the  Alexander  Aircraft  Company 
of  Colorado  Springs.  Mr.  Kolouch  took 
flyaway  delivery  of  his  first  Szekely  motored 
Flyabout  in  November. 

THE  NINTH  quarterly  enrollment  at  the 
Boeing  School  of  Aeronautics,  located  at  the 
Oakland  Municipal  Airport,  began  on  Mon- 
day, October  6.  The  Boeing  School  reports 
that  this  is  the  largest  enrollment  of  the 
current  year  and  is  seven-eighth  capacity 
for  a  Freshman  class.  Students  enrolled  in 
the  master  mechanic  and  master  pilot 
courses  have  come  from  22  states  and  two 
territories  in  the  Union,  and  they  have  ar- 
rived by  automobile,  bus,  train,  boat  and 
airplane,  calling  into  use  all  modern  methods 
of  transportation. 


CONTACTS 

By  Frank  E.  Samuels 

LESLIE  H.  BOWMAN,  factory  sales 
representative  for  "Waco,"  on  the  West 
Coast,  reports  that  the  Varney  company  of 
San  Francisco,  has  taken  over  the  distribu- 
tion of  Wacos  for  Northern  California. 
They  have  just  purchased  two  late  model 
planes  for  demonstrators,  a  Waco  D.  F.  2 
and  a  Waco  F. 

Bowman  also  reports  that  the  Lee  Eyerly 
Aviation  Corporation  of  Salem,  Oregon,  has 
just  been  appointed  distributors  of  Waco 
for  Oregon  and  Western  Idaho. 

The  Marion  McKeene  Aeronautics,  Ltd., 
Los  Angeles  Municipal  Airport,  has  the 
honor  of  selling  the  first  Waco  F.  2  to  be 
delivered  on  the  West  Coast.  The  purchaser 
of  this  beautiful  plane  was  Frank  Borzage, 
famous  Fox  Film  director.  Marion  Mc- 
Keene also  had  the  pleasure  of  having 
taught  both  Mr.  and  Mrs.  Borzage  to  fly. 
They  both  took  primary  and  advanced 
courses  under  the  tuition  of  the  McKeene 
School.  The  plane,  which  is  dolled  up  fit 
for  a  deluxe  show  exhibit,  and  fully 
equipped  with  blind  flying  instruments  and 
landing  lights,  was  ferried  from  the  factory 
to  the  coast  by  McKeene. 

WHILE  on  the  subject  of  the  Dycer  Air- 
port we  should  mention  Charlie  Babb  who  is 


running  a  used  plane  sales  office  at  the  port. 
He  has  been  unusually  successful  in  this  ven- 
ture. Within  the  past  six  weeks  he  has  de- 
livered thirteen  planes  and  has  cash  de- 
posits on  two  other  ships.  During  this  per- 
iod he  sold  two  parachutes,  two  motors  and 
a  number  of  motor  parts.  He  has  an  as- 
sortment of  some  high  grade  used  planes 
on  hand  and  is  well  satisfied  with  the  busi- 
ness being  done. 

THE  Courier  Monoplane  Co.,  Ltd.,  for- 
merly at  Municipal  Airport,  Long  Beach, 
Calif.,  has  taken  a  lease  on  the  buildings 
and  flying  field  of  the  old  Dycer  Airport 
on  Western  Avenue,  where  they  will  con- 
tinue building  the  Courier  plane.  It  is  the 
intention  of  the  new  management  to  erect 
new  buildings,  including  a  factory,  shop  and 
hangars.  In  addition  to  new  building,  they 
will  make  a  bid  for  student  instruction  and 
secure  new  equipment  for  taxi  service  and 
cross-country  flights. 

AN  AGREEMENT  whereby  the  West- 
ern Air  Express  will  lease  approximately 
7,000  square  feet  of  space  in  the  new  hangar 
at  the  municipal  airport  for  $3,500  a  year, 
was  reached  during  the  month  at  a  confer- 
ence between  officials  of  the  aviation  com- 
pany and  Walter  B.  Lowry,  manager  of 
parks  and  improvements  of  Denver. 

The  weather  reporting  system  to  serve 
mail  and  passenger  planes  flying  the  air- 
ways in  and  out  of  Pueblo  will  be  com- 
pletely installed  within  the  next  few  weeks, 
according  to  Joseph  George,  chief  meteorol- 
ogist for  Western  Air  Express.  Mr.  George 
has  just  completed  a  survey  of  airways  from 
Cheyenne,  Wyo.,  to  El  Paso,  Texas,  and 
fiom  Pueblo  to  Amarillo,  Texas.  Pueblo 
will  be  one  of  the  key  cities  in  the  new 
weather  report  system.  The  observatory  of 
that  city  will  be  linked  with  other  govern- 
ment bureaus  by  a  complete  teletype  system. 

DENVER  has  abandoned  its  plans  to  oil 
the  100  acres  making  up  the  landing  field 
at  the  municipal  airport.  Instead  the  field 
will  be  planted  with  grass.  In  fact,  work 
on  this  project  has  already  started  and  a 
crew  of  more  than  30  men  are  engaged  in 
the  work.  Fifteen  thousand  pounds  of  a 
specially  prepared  mixture  of  grass  seed 
adapted  for  airport  use  was  purchased  by 
the  city,  and  now  is  being  planted  at  the 
rate  of  150  pounds  to  the  acre.  The  ground 
is  being  harrowed  and  rolled  as  fast  as  the 
seed  is  planted. 

ANNOUNCEMENT  of  the  appointment 
of  Irvin  F.  Lowry  as  manager  of  the 
municipal  airport  here  was  made  shortly 
after  Nov.  1.  Lowry,  who  has  for  several 
months  been  assistant  manager  of  the  field, 
succeeds  William  F.  Wunderlich,  who  has 
held  this  office  for  over  two  years.  The 
salary  of  the  airport  head  will  be  cut  from 
$275  to  $250  per  month  and  the  position  of 
assistant  manager  will  be  abolished, 
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BEGINNER'S  BOOK  OF  MODEL 
AIRPLANES 

By  Carl  H.  Claudy 
T  N  this  book,  the  author  keeps  well  in  mind 
*■  the  fact  that  he  is  writing  for  beginners 
and  uses  almost  half  of  his  space  getting 
ready  to  explain  the  business  of  model 
making.  Other  explanatory  material  re- 
duces the  space  for  the  actual  description  of 
models  to  a  comparatively  few  pages,  giving 
the  writer  time  to  describe  only  four  models. 

However,  for  one  altogether  unacquainted 
with  airplanes,  the  book  is  probably  well- 
proportioned  and  is  so  carefully  thought 
out  that  the  beginner  can  feel  quite  con- 
versant concerning  the  business  of  flight 
when  the  has  digested  its  pages.  The  style 
is  simple  and  straightfoward,  and  manages 
to  attain  the  unusual  in  a  book  of  this  sort— 
a  chatty,  conversant  air  that  gives  a  wide 
berth  to  the  "manual"  type  of  exposition. 

The  Beginner's  Book  of  Model  Airplanes 
allots  considerable  space  to  the  principles 
of  aerodynamics,  a  chapter  to  tools  and  ma- 
terials, and  gives  the  model  builder  after  he 
has  finished  his  models  two  chapters  on 
having  fun  with  them. 

MODEL  AIRPLANES 

By  Joseph  S.  Ott 
\>f  ODEL  AIRPLANES,  BUILDING 
iVi  AND  FLYING,  by  Joseph  S.  Ott, 
model  builder  of  twenty  years'  experience,  is 
a  book  designed  for  both  beginners  and  ex- 
perienced model  builders,  inasmuch  as  it 
begins  with  fundamentals  and  proceeds 
gradually  to  a  discussion  of  the  most  in- 
tricate phases  of  model  building.  The  author 
has  attempted  to  make  his  book  "a  complete 
compilation  of  the  progress  of  airplane  con- 
struction, translated  in  terms  of  model 
building." 

The  first  chapters  of  the  book  deal  with 
the  tools,  materials  and  technique  and  in- 
clude some  aerodynamical  theory.  The  lat- 
ter chapters  are  devoted  to  descriptions, 
illustrations,  plans,  designs  and  detailed  ex- 
planations of  methods.  Twenty-five  com- 
plete flying  models  are  described.  The  in- 
tended use  of  this  book  as  a  handbook  for 
the  model  builder  is  indicated  by  the  com- 
plete and  detailed  index  which  is  included. 

1931  AVIATION  REPORTS 

<t"TPHE  1931  United  States  Aviation 
Reports,"  the  fourth  annual  volume 
in  a  series  designed  to  cover  completely  the 
subject  of  aeronautical  law,  contains  much 
valuable  information  on  the  legal  status  of 
aeronautics.  According  to  the  editors,  the 
year  1931  saw  the  appearance  of  more 
authoritative  pronouncements  by  courts  on 
critical  points  of  aviation  law  than  any 
other  year  to  date.  These  are  published  in 
this  book  in  the  form  of  judges'  charges  to 
juries,  available  only  in  this  work. 

The  volume  includes  all  state  and  Federal 


statutes  passed  up  to  September  1,  1931, 
and  also  a  cumulative  table  of  cases  from  the 
first  case  in  1822  to  the  present.  Other  new 
material  consists  of  glider  regulations  and 
Air  Commerce  Regulations  governing  entry 
and  clearance  of  aircraft.  The  volume  is 
edited  by  Arnold  W.  Knauth,  Henry  G. 
Hotchkiss,  and  Emory  H.  Niles. 

I  AM  STILL  ALIVE 

By  Dick  Grace 
it  J  AM  STILL  ALIVE"  is  a  book  of 
1  thrills. 

Its  chapter  headings  tell  the  story  of  this 
book  by  the  world's  most  famous  crash 
pilot:  When  Seconds  Count,  Saved  by  a 
Wire,  Straight  Through  a  Wall,  I  Break 
My  Neck,  A  Life  in  the  Balance.  It  is  the 
story  of  his  career  as  a  purveyor  of  thrills 
by  way  of  the  newest  thrill  medium — the 
airplane.  Dick  Grace,  "the  crack-up  en- 
gineer," has  made  thirty-four  intentional 
crashes.  "I  Am  Still  Alive"  recounts  the 
sensations  in  them. 

The  book  is  hardly  one  to  court  favor 
with  the  sober  aviation  industry,  though 
Grace  takes  time  near  the  end  of  his  book 
to  justify  his  profession.  But  it  is  cer- 
tainly one  that  will  claim  the  interest  of 
any  reader  who  chances  to  leaf  its  pages; 
each  sentence  in  the  whole  volume  is  one 
to  grip  the  roving  eye.  If  it  is  crash  thrills 
you  want,  don't  waste  time  with  the  old 
barnstormer's  yarn  of  an  occasional  crack-up. 
Dick  Grace  has  had  them  all  and  he  tells 
about  them — and  tells  them  well — in  "I  Am 
Still  Alive." 


ORGANIZATION 
PUBLICATIONS 


THE  feature  article  of  the  Curtiss- 
Wright-Reviezv  for  October  is  devoted  to 
the  Do.X  and  its  twelve  Curtiss  Conqueror 
engines,  with  some  account  of  the  over- 
hauling of  the  engines  after  their  three- 
continent  tour.  The  advantages  of  viewing 
Manhattan  from  the  Air  Ferries  are  pointed 
out  in  another  story.  Descriptions  of  new 
Curtiss- Wright  models  and  general  organ- 
ization news  constitute  the  balance  of  the 
magazine. 

THE  National  Exchange  Club  recently 
published  a  detailed  report  of  its  activities 
in  the  aviation  field.  The  figures  given 
cover  the  number  of  airports  and  emergency 
landing  fields  established  through  the  Club's 
efforts,  the  number  of  such  fields  now  being 
planned  for,  airway  markers  established, 
aviation  events  conducted,  etc.  The  local 
organizations  responsible  for  each  develop- 
ment are  listed.  The  survey  is  reprinted 
from  the  Exchange  Club's  magazine,  the 
E.rchangite. 


THE  Trans-Canada  Air  Pageant  par- 
ticipated in  by  the  Toronto  Flying  Club, 
Ltd.,  is  described  in  Contact,  the  club  pub- 
lication. Another  aviation  sporting  event  in 
which  members  of  the  club  took  part  was 
an  air  derby  from  Toronto  to  Windsor  and 
return,  a  distance  of  449  miles.  Items  con- 
cerning still  other  activities  impress  the 
reader  with  the  energy  and  enterprise  of 
this  flying  club. 

McMullen  Air  Comments,  published 
monthly  by  the  McMullen  Airways  Cor- 
poration, contains  in  its  November  issue 
news  items  concerning  aviation  in  Florida 
and  notes  on  personnel  and  students.  A 
description  of  the  opening  of  operations  at 
Gainesville,  Florida,  by  the  McMullen  Com- 
pany is  the  leading  story  of  the  issue.  An- 
nouncement of  aerial  photography  service  by 
the  company  is  also  included. 

THE  Sperryscope,  published  by  the 
S  perry  Gyroscope  Company,  presents  in  its 
issue  for  September  an  article  on  the  clip- 
per ship  Lightning,  treating  of  the  difficul- 
ties of  steering  a  heavy  sailing  vessel  when 
speed  was  an  object  and  bringing  out  in 
forcible  contrast  the  safety  and  comfort 
which  the  gyro-compass  brings  to  the  mod- 
ern helmsman.  The  lighting  system  at 
Floyd  Bennett  Airport,  New  York  City,  is 
described  in  another  article.  News  and 
pictures  of  various  company  enterprises  and 
personalities  are  included  in  this  issue. 

THE  development  of  the  Buhl  autogiro  is 
discussed  in  Autogiro  News  for  October,  as 
is  the  use  of  the  autogiro  in  police  work. 
The  great  public  interest  in  the  craft  is  re- 
flected in  the  supplement  to  the  October  is- 
sue which  tabulates  the  amount  of  news- 
paper publicity  which  various  models  have 
received  all  over  the  country. 

Engineering  Experiment  Station  News, 
published  at  Ohio  State  University,  includes 
papers  on  a  wide  range  of  subjects,  mainly 
reports  of  investigation  and  research  work 
done  by  members  of  the  station  staff. 
Among  the  titles  are  "Study  of  Electro- 
magnetic Field  about  a  Vertical  Antenna," 
"Radio  Transmission  Survey,"  "Piling  In- 
vestigation." 

THE  October  issue  of  News  Wing,  or- 
gan of  Eastern  Air  Transport,  Inc.,  carries 
a  story  on  the  Curtiss  Condors  now  in  use 
on  the  southern  division  of  that  line,  with 
a  description  of  the  ceremonies  on  the  oc- 
casion of  their  first  trip  south  of  Richmond. 
News  items  concerning  passengers  on  the 
line  and  the  personnel  of  the  company  oc- 
cupy the  rest  of  the  paper. 

THE  Wasp-  and  Hornet-powered  planes 
which  took  part  in  the  National  Air  Races 
at  Cleveland  this  year  are  featured  in  two 
articles  in  the  October  issue  of  the  Bee-Hive, 
Pratt  &  Whitney  Aircraft  Company  publica- 
tion. 
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NOW- 

"SERVING  AVIATION   IN  THE  WEST 

IN  OUR  NEW  HOME  AT  UNITED  AIRPORT,  BURBANK,  CAL 

WITH  AUTHORIZED  PARTS  AND  SERVICE  ON 

WARNER  ENGINES 
PRATT  and  WHITNEY  ENGINES 
WRIGHT  "WHIRLWIND"  ENGINES 
HAMILTON  STANDARD  PROPELLERS 

To  our  already  complete  facilities  for  servic-  and  WARNER  engines  in  strict  accordance 

ing  WRIGHT  "WHIRLWIND"  and  KINNER  with  factory  specifications.  Propeller  equip- 

engines,  we  have  added  approved  equipment  ment  has  been  installed  to  render  every 

for  reconditioning  PRATT  AND  WHITNEY  service  in  connection  with  steel  propellers. 

AUTHORIZED    SALES  REPRESENTATIVES 


Pratt  &  Whitney  Engines 

Wright  "Whirlwind"  Engines 

Kinner  Engines 

Warner  Engines 

Scintilla  Aircraft  Magnetos 


Stromberg  Aircraft  Carburetors 
Flightex  Fabric 
Bendix  Wheels  and  Brakes 
Eclipse  Starters  and  Generators 


Aerol  Struts 

Berry  Brothers  Aircraft  Finishes 
Elgin  "Avigo"  Instruments 
Hamilton  Standard  Propellers 
Packard  Ignition  Cable 


APPROVED    SERVICE  STATIONS 

NORTHWEST  AIR  SERVICE,  SEATTLE,  WASHINGTON 
SANTA  MARIA  AIR  LINES,  SANTA  MARIA,  CALIFORNIA 
SAN   DIEGO  AIR  SERVICE,  SAN   DIEGO,  CLIFORNIA 


PACIFIC  AIRMOTIVE   CORP.,  LTD. 

UNITED  AIRPORT,  LOS  ANGELES  AIRPORT,  OAKLAND  AIRPORT, 

BURBANK,  CALIF.  INGLEWOOD,  CALIF.  OAKLAND,  CALIF. 
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SERVING 
AVIATION 
in  the  WEST 

Palmer  Nicholls 


Pacific  Airmotive  Corp.  h 


port,  Inglewood,  Calif. 


THE  history  of  Pacific  Airmotive  Corporation  is  the 
story  of  an  unpretentious  beginning,  careful  serv- 
ice, and  steady  expansion.  Organized  early  in 
1928  when  commercial  aviation  began  its  swift  develop- 
ment, the  company  has  grown  with  the  industry  until  it 
arrived  at  its  present  strategic  position  of  "Serving  Avia- 
tion in  the  West." 

The  company  opened  business  with  a  small  staff  of  six 
persons,  in  a  building  of  not  more  than  5,000  square  feet. 
The  original  lines  consisted  of  Wright  Whirlwind  engines, 
Scintilla  aircraft  magnetos  and  Stromberg  carburetors. 

In  1929  the  company  made  the  first  step  toward  the 
present  extensive  organization,  so  completely  equipped  that 
it  could  engage  in  manufacturing  in  many  phases  of  its 
work.  At  that  time  the  company  was  reorganized  as  a 
California  corporation  under  the  present  name  of  Pacific 
Airmotive  Corporation. 

In  August  of  1930  the  company  spread  itself  again  when 
it  moved  to  the  Los  Angeles  Municipal  Airport,  where  it 
set  up  shop  in  a  building  more  than  five  times  as  large 
as  the  original  home.  Several  new  lines  were  added,  in- 
cluding Bendix  wheels  and  brakes,  Eclipse  starters  and 
generators,  Elgin  "Avigo"  instruments,  Berry  Brothers 
aircraft  products,  Flightex  fabric,  Paragon  propellers  and 


Shop  at  Oakland  Municipal  Airport,  Oakland,  California 


other  smaller  accessory  aircraft  supplies.  Sales  and  serv- 
ice representation  for  the  Kinner  Airplane  &  Motor  Cor- 
poration were  later  added. 

The  repair  department  of  the  company  was  also  enlarged 
and  the  company  extended  the  territory  it  served,  looking 
toward  its  present  ambitious  program  of  serving  the  whole 
West.  A  branch  was  established  at  the  Oakland  Municipal 
Airport  and  three  approved  service  stations  were  ap- 
pointed along  the  western  coast. 

These  are:  Santa  Maria  Airlines,  Santa  Maria,  Calif.; 
San  Diego  Air  Service,  San  Diego,  Calif.,  and  Northwest 
Air  Service,  Seattle,  Wash.  Personnel  of  the  Company 
at  this  time  had  increased  to  38  people  exclusive  of  the 
personnel  employed  by  the  approved  service  stations. 
Annual  business  approximated  $250,000. 

The  next  progressive  step  was  made  in  October  of  1931 
when  the  company  was  appointed  sales  and  service  repre- 
sentatives for  Pratt  &  Whitney  and  Warner  engines  and 
Hamilton-Standard  propellers.  The  company  moved  again 
to  new  and  larger  quarters,  this  time  to  the  United  Airport, 
Burbank,  California,  where  it  is  now  located.  The  Los 
Angeles  hangar  was  retained  to  serve  as  a  small  branch 
where  a  limited  stock  of  parts  and  storage  facilities  are 
available.  In  its  new  home,  Pacific  Airmotive  has  ap- 
proximately 36,000  square  feet  devoted  to  the  servicing 
of  aircraft.  The  shop  has  been  greatly  enlarged  and  in- 
cludes the  finest  factory  approved  equipment  for  servicing 
engines.  Additional  new  equipment  has  been  added  for 
testing  and  reconditioning  carburetors,  magnetos,  starters, 
generators,  wheels  and  brakes. 

An  interesting  point  in  connection  with  the  new  shop 
equipment  is  a  complete  cleaning  plant  located  outside  of 
the  shop  itself. 

Other  new  equipment  installed  consists  of  a  modern 
sandblasting  plant,  latest  type  automatically  controlled  bak- 
ing ovens,  special  automatically  controlled  hot  oil  baths  and 
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Owners  of  Warner-Scarab  en- 
gines on  the  Pacific  Coast  may 
now  secure  direct  factory-auth- 
orized service  through  the  fa- 
cilities of  Pacific  Airmotive  Corp- 
oration 

Thus  promptand  reliable  service 
is  now  added  to  that  inherent 
reliability  for  which  the  name 
Warner-Scarab  has  become 
synonymous  in  the  minds  of 
flyers. 

WARNER  AIRCRAFT  CORP. 

DETROIT,  MICHIGAN 


a  Wadell  Universal  master  and  connecting  rod  line  reaming 
fixture.  This  fixture  makes  it  possible  to  line  ream  all 
types  of  master  and  connecting  rods  with  factory  precision. 

A  complete  propeller  department  has  been  established. 
Among  the  equipment  is  a  sixty-ton  self-contained  hy- 
draulic for  straightening. 

This  department  is  so  well-equipped  with  etching  tanks 
and  factory-designed  grinding  and  polishing  equipment 
that  complete  propellers  can  be  manufactured. 

A  complete  aircraft  repair  depot  operating  as  an  ap- 
proved repair  depot  of  the  Aeronautical  Branch  of  the 
Department  of  Commerce  has  been  established.  For  this 
department  the  company  has  received  an  approval  for 
every  type  of  work  issued  by  the  Department. 

The  new  location  includes  a  store  and  stockroom  carry- 
ing practically  every  requirement  for  the  operation  and 
maintenance  of  aircraft.  More  than  six  thousand  in- 
dividual items  are  regularly  carried  in  stock;  merchandise 
inventory  at  this  time  is  approximately  $85,000.  The 


Department  for  repairing  metal  propellers  at  United  Airport 


value  of  special  equipment  and  special  tools  is  approxi- 
mately $45,000. 

Present  directors  of  the  company  are:  W.  E.  Thomas, 
President  and  General  Manager ;  Palmer  Nicholls,  Vice- 
President  in  Charge  of  Sales;  Ross  Hadley,  Charles  R. 
Hadley  Company;  H.  A.  Burgess,  Western  Air  Express; 
John  M.  Rogers,  Douglas  Company. 


Pacific  Airmotive  Corp.  inspection  dept.,  United  Airport 


Pacific  Airmotive  Corp.  store  at  Oakland  Municipal  Airport 
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4 


times 


around  the  world 


every/%  day 


with  PRATT   &  WHITNEY  ENGINES 


With  every  tick  of  the  clock  Pratt  &  Whitney 
engines  are  making  new  entries  in  their  records 
of  dependability.  During  every  hour  of  every 
day  private,  military  and  commercial  planes  are 
completing  flights  which  owe  their  speed  and 
performance  to  superb  power.  On  government 
regulated  air  transport  routes  alone,  Wasps  and 
Hornets  average,  at  a  conservative  estimate, 
over  100,000  miles  daily.  Here  is  a  never  ending 
test  of  stamina — a  continuous  check  upon  the 
choice  of  Pratt  &  Whitney  power  plant  equip- 
ment by  America's  major  air  transport  lines. 


Wasp  £  Hornet 

•M.       #  Registered  Trade-Mark 

Pratt  &  Whitney  dependability  marks  the  Pacific  Coast  service 
on  Wasp  and  Hornet  engines  furnished  at  new  modem  plant  of 

PACIFIC   AIRMOTIVE  CORPORATION 

United  Airport,  Burbank,  California 


PRATT  $  WH ITN  EY  Al  RCI\AFT  CO 

EAST  HARTFORD    .    .    .    .    .    CONNECTICUT,  U.  S.  A. 

Division  of  United  Aircraft  &  Transport  Corporation 
Manufactured  in  Canada  by  Canadian  Pratt  &  Whitney 
Aircraft  Co.,  Ltd.,  Longueuil,  P.  Q.;  in  Continental  Europe 
by  Bavarian  Motor  Works,  Munich;  in  Japan  by  Nakajima 
Aircraft  Works,  Tokyo. 


P  a  c  i  f 


Corporation 


Angeles     and  Oakland 
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DEPENDABILITY,  uniform  high  quality  and  consistently  excellent  results  have  made  Berryloid 
Aircraft  Finishes  first  choice  of  the  industry.  .  .  .  Pacific  Airmotive — working  in  close  coopera- 
tion with  Berry  Brothers  —  guarantees  Berryloid  performance  in  the  West.  ...  Let  these 
authorities  help  you  with  your  problems  relating  to  the  finishing  or  covering  of  aircraft.  Get 
the  benefit  of  the  latest  improvements.  Write  them  for  information  and  new  combination 
color  card  and  finishing  specifications. 


B  E  R 


B  R 


HERS 


DETROIT,  MICHIGAN 
VARNISHES    '  ENAMELS 


WALKERVILLE,  ONTARIO 
*    LACQUERS    *  PAINTS 


Pacific     Airmotive     Corporation,  Burbank 


Los     Angeles     and  Oakland 
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CONGRATULATIONS 

PACIFIC 
Al  RMOTIVE! 

At  this  time  of  your  ex- 
pansion into  new  quarters, 
Elgin  extends  congratula- 
tions for  your  past  prog- 
ress and  service  in  the 
development  of  western 
aviation,  and  sincere 
good  wishes  for  future 
growth  and  success. 

Elgin  Aircraft  Instruments 
are  distributed  on  the 
West  Coast  by  the  Pacific 
Airmotive  Corporation. 


These  instruments  are 
made  with  the  same  uner- 
ring precision — the  same 
painstaking  care  that  has 
won  a  world-wide  repu- 
tation for  Elgin  watches. 

Headquarters  for  the 
Pacific  Airmotive  Corpo- 
ration are:  United  Air- 
port, Burbank,  their  new 
home;  LosAngeles  Airport, 
Inglewood;  Oakland  Air- 
port, Oakland, California. 


ELGIN  NATIONAL  WATCH  CO. 

Aircraft  Instrument  Division 
ELGIN,  ILLINOIS 
New  York  Office:  20  West  47th  Street 


SCINTILLA 

AIRCRAFT  MAGNETOS 

represented  in  the  West 
by 

PACIFIC 
AIRMOTIVE 
CORPORATION 


Scintilla  congratulates  Pacific  Air- 
motive upon  its  appointment  as 
authorized  representative  of  Pratt 
&  Whitney  engines — engines  which 
depend  upon  Scintilla  Aircraft 
Magnetos  for  reliable  and  efficient 
ignition. 

Much  of  the  credit  for  the  high 
esteem  in  which  Scintilla  Aircraft 
Magnetos  are  held  in  the  West  is 
due  to  the  expert  service  given 
them  by  Pacific  Airmotive  Corp- 
oration, authorized  distributor. 
An  efficient  engine,  a  reliable  mag- 
neto, and  careful  service  cannot 
fail  to  win  the  confidence  of  pilot 
and  plane  owner;  and  indicate  a 
splendid  success  for  Pacific  Air- 
motive. 

SCINTILLA  MAGNETO  CO.,  i 
SIDNEY,  N.  Y. 

Contractors  to  the  U.  S.  Army  and  Navy 
(Subsidiary  of  Bendix  Aviation  Corporation) 


Pacific      Airmotive      Corporation,      Burbank,      Los      Angeles      and  Oakland 
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LATIN  AMERICAN  AVIATION 


Brazilian  Army  Planes  Open  New  Mail 
Service 

THE  Brazilian  army  air  service,  which 
two  months  ago  inaugurated  air  mail  service 
between  Rio  de  Janeiro  and  Sao  Paulo,  has 
now  announced  that  it  intends  to  extend  the 
line  into  the  interior  of  the  country.  The 
new  line  will  terminate  at  Goyaz,  capital  of 
the  state  of  Goyaz,  with  stops  at  Ribeirao 
Preto,  center  of  the  interior  coffee  district 
of  the  state  of  Sao  Paulo,  and  at  Uberaba, 
Uberlandia,  Araguary,  and  Itamery. 

Another  line  projected  is  that  from  Rio  de 
Janeiro  to  Bello  Horizonte  and  an  extension 
is  planned  from  Sao  Paulo  to  Curityba, 
capital  of  the  state  of  Parana. 

The  service  from  Sao  Paulo  to  Goyaz 
will  be  a  weekly  one.  The  service  already  in 
operation  is  operated  tri-weekly. 

Cubans  Get  Free  Rides 

TO  promote  airmindedness  the  Curtiss 
company — Compafiia  Nacional  Cubana  de 
Aviacion  Curtiss — is  offering  each  week, 
free  of  charge,  an  air  trip  to  three  residents 
of  Cuba.  Applications  for  the  flights  are 
received  by  letter  and  the  winners  are  se- 
lected by  lot  each  Saturday  at  the  com- 
pany's Havana  office.  More  than  4,000 
letters  were  received  for  the  first  drawing. 

The  Curtiss  company  operates  a  passen- 
ger, mail  and  express  airline  between 
Havana,  Santa  Clara,  Cienfuegos,  Maron, 
Camagiiey,  Las  Tunas,  Holguin  and  Santi- 
ago. 

New  Head  for  Uruguayan  School 

THE  president  of  the  Uruguayan  Re- 
public has  been  appointed  a  new  director 
for  the  military  aviation  school.  Colonel 
Tydeo  Larre  Borges  is  now  in  active  charge. 

Scadta  Contemplates  Extensions 

A  NEW  air  service  connecting  Venezuela 
and  Columbia  may  be  inaugurated  by  the 
"Scadta"  company.  The  service  would  be 
between  Maraicaibo  and  Buenaventura,  via 
Cucuta,  Gamarra,  Puerto  Berrio  and  Cali. 

It  has  been  reported  that  the  company 
may  put  new  planes  into  operation  between 
Barranquilla  and  Bogota ;  seaplanes  from 
Barranquilla  to  La  Dorada  and  landplanes 
from  La  Dorada  to  Bogota,  reducing  the 
flying  time  of  the  entire  trip  to  five  hours. 
It  is  stated  that  the  company  contemplates 
a  fifty  per  cent  reduction  in  rates. 

Argentina  Makes  Survey  of  Civil  Aviation 

THE  Directors  of  Civil  Aviation  and  the 
Bureau  of  Posts  and  Telegraphs  have  re- 
cently completed  a  commercial  air  survey  of 
the  northern  provinces,  with  the  result  that 
it  is  expected  that  an  airline  between  Buenos 
Aires  and   Asuncion,    Paraguay,   via  the 


province  of  Entre  Rios  and  Corientes  will 
be  established. 

The  survey  also  included  a  study  of  gov- 
ernment mail  and  passenger  routes  from 
Buenos  Aires  to  the  northwest.  Although 
no  further  mail  services  will  be  established 
at  the  present  time,  it  is  hoped  eventually 
to  create  a  service  tie  up  with  the  Bolivian 
air  services  now  operating  from  the  Argen- 
tine border  through  Cochabamba  to  La  Paz. 

Cuban  Commissions  Give  Prize 
THE  Cuban  National  Tourist  Commis- 
sion has  announced  a  prize  for  competition 
in  the  All  American  Air  Races  in  Miami, 
Florida,  January  7-9.  The  Commission  is 
also  contemplating  bringing  the  Races,  or  a 
part  of  the  attractions,  to  Havana.  The 
Cuban  Air  Corps  will  be  represented  in  the 
Miami  air  meeting. 

Argentina  Gets  Air  Equipment 

SINCE  October,  1930,  more  than  sixty 
military  airplanes  have  been  built  at  the 
Argentine  Government  factory.  These  in- 
clude thirty  airplanes  of  the  Avro  Gosport 
type  and  thirty  of  the  Avro  Dewoitine 
type.  Thirty  Lorraine-Dietriech  motors 
have  also  been  constructed. 

Government  aviation  purchases  in  the  last 
few  months  included  fifteen  English  Avro 
planes  for  military  and  training  use,  seven 
German  Junkers  planes  and  parts  and  ma- 
terial to  build  a  quantity  of  American  air- 
plane engines. 

Guatemala  Orders  Planes 

DURING  September  the  Guatemalan 
War  Department  placed  an  order  in  the 
United  States  for  two  three-passenger 
biplanes.  Other  government  equipment  al- 
ready on  hand  was  three  Potez  bombers, 
two  Morane  training  planes,  two  American 
cabin  monoplanes,  and  one  American  three- 
seater  biplane. 

C.  A.  T.  Plans  New  Lines. 

ANNOUNCEMENT  has  been  made  that 
if  present  plans  of  the  Corporation  Aeronau- 
tica  de  Transportes  are  successfully  carried 
out,  direct  air  service  will  soon  be  inaugu- 
rated between  Torreon  and  San  Antonio, 
carrying  passengers,  mail  and  express.  In 
the  event  this  new  air  line  is  established  it 
is  probable  that  the  service  between  Torreon 
and  Brownsville  will  be  discontinued.  The 
passenger  and  mail  business  over  this  line 
is  said  to  be  very  light  and  not  quite  suffi- 
cient to  defray  operating  expenses.  The 
passenger  traffic,  if  it  can  be  made  direct 
from  Torreon  and  Monterrey  to  San  An- 
tonio, Texas,  would  be  rather  heavy. 

Establishment  of  a  line  between  Laredo 
and  Monterey  is  also  being  considered,  as 
well  as  a  service  from  Laredo  to  Dallas  and 
to  San  Antonio. 


Central  Airport  Undergoes  Improvements 

CENTRAL  AIRPORT  in  Mexico  City 
was  greatly  improved  during  1931.  A  light- 
ing system  of  the  port,  which  is  the  largest 
air  field  in  Mexico,  was  installed,  run- 
ways were  constructed,  and  the  field  was 
leveled.  A  boulevard  leading  from  the  field 
to  the  Puebla  highway  was  also  built. 

Mexico  Finances  Air  Mail  Service 

FUNDS  for  the  maintenance  of  the  na- 
tional and  international  air  mail  service  have 
been  made  available  through  the  Ministry  of 
Finance  authorizing  the  postal  department 
to  draw  on  an  emergency  appropriation. 
The  requirements  for  1932  will  be  taken 
care  of  from  the  national  budget. 

American  Operates  Dominican  Airline 

TRIWEEKLY  service  between  the  cities 
Santo  Domingo  and  Santiago  of  the 
Dominican  Republic  is  being  operated  by  an 
American  citizen.  At  present  the  service  is 
limited  to  passengers,  but  negotiations  are 
being  conducted  with  the  Government  with 
a  view  to  obtaining  a  mail  contract.  From 
May,  when  the  service  was  established, 
through  August,  275  passengers  were  car- 
ried. 

The  trip,  which  is  about  eighty  miles,  re- 
quires forty  minutes.  It  is  estimated  that 
this  plane,  the  only  privately-owned  plane 
in  the  Republic,  flew  about  5,000  miles  dur- 
ing the  first  eight  months  of  1931. 

Aside  from  occasional  barnstormers,  there 
is  no  other  aeronautical  activity  in  the  Re- 
public. The  government  planes  were  de- 
stroyed in  the  cyclone  of  September,  1930, 
and  the  national  aviation  school  was  sub- 
sequently discontinued. 

Matamoros  to  Get  New  Airport 

PLANS  for  the  opening  of  a  new  airport 
at  Matamoros  are  under  way.  A  confer- 
ence has  been  held  between  R.  A.  Obregon, 
of  the  department  of  communications  and 
public  works,  and  Roberto  Garcia,  mayor 
of  Matamoros.  A  site  located  two  miles 
south  of  the  city,  which  is  across  the  Rio 
Grande  from  Brownsville,  Texas,  is  to  be 
improved  and  facilities  provided.  The  city 
will  bear  the  expense  of  equipping  and  pro- 
viding the  airport. 

Airport  Under  Construction  at  Villa 
Juarez 

AN  aviation  field  is  being  built  at  Villa 
Juarez  by  soldiers  under  the  command  of 
Lieut.  Bonafacio  Morales.  Levelling  of  the 
ground  has  been  completed  and  hangars  are 
being  erected.  This  will  be  a  convenience 
to  residents  of  Tampico  and  El  Mante  who 
desire  to  make  quick  trips. 

Mexico  Outlaws  Low  Flying 

Mexico  has  been  conducting  a  campaign 
against  low  flying  and  acrobatics  over  popu- 
lated areas.  Newspapers  and  periodicals 
have  cooperated  in  publicizing  the  campaign. 
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GERMANY 

(Edwin  P.  A.  Heinze) 

THE  congress  of  the  International  Sail- 
flight  Study  Commission  was  opened  on  Oc- 
tober 1  at  London.  Delegates  from  Great 
Britain,  France,  Belgium,  Holland,  Italy 
and  Germany,  as  well  as  representatives  of 
the  United  States  of  America  and  Greece, 
were  present.  The  conference  lasted  two 
days  and  during  this  time  numerous  im- 
portant questions  of  a  technical,  scientific 
and  sporting  nature  were  discussed. 

The  Commission  plans  to  investigate  the 
possibilities  of  sailflight  in  tropical  coun- 
tries. It  hopes  to  enlist  in  this  project  the 
assistance  of  motor  pilots  who  have  been 
trained  as  sailfliers,  and  the  meteorological 
stations  of  India,  in  which  country  the  con- 
ditions seem  especially  favorable. 

The  body  also  passed  resolutions  to  en- 
courage cooperation  between  the  designers 
of  motor  planes  and  sailplanes  and  made 
recommendations  regarding  traction  starts 
of  sailplanes.  It  created  a  uniform  badge 
for  sailfliers  and  announced  an  annual  sail- 
flying  contest. 

THE  DO.  X  II,  which  was  delivered  to 
Italy  on  August  28,  1931,  has  been  chris- 
tened "Umberto  Maddalena."  The  machine 
flew  in  two  hours  thirty  minutes  from  its 


native  Lake  Constance  across  the  Alps  at  an 
altitude  of  10,500  feet  to  Genoa,  where  the 
Italian  crew  came  on  board.  After  only  five 
test  flights  the  new  crew  made  a  long  and 
successful  tour  of  Italy  with  the  ship. 

ON  November  1  the  winter  schedule  of 
the  Luft  Hansa  went  into  force.  The  re- 
duced summer  prices  are  being  maintained, 
although  the  service  had  to  be  curtailed  con- 
siderably owing  to  further  reductions  of  the 
subsidies.  Luft  Hansa  ships  will  fly  only 
6,500  miles  daily.  On  all  the  main  inter- 
national routes  the  service  will  be  carried 
through  as  in  the  summer  and  eighteen  Ger- 
man and  ten  foreign  cities  will  be  served. 
The  line  to  Copenhagen  and  the  service  be- 
tween Munich  and  Vienna  had  to  be  dropped 
for  the  winter  months.  A  foreign  line  will, 
however,  continue  service  from  Hamburg 
and  the  Rhineland  to  Copenhagen. 

THE  Union  of  Professional  German 
Pilots  will  for  the  first  time  award  in  1932 
two  prizes  presented  by  Dr.  Theodor 
Lewald,  honorary  president  of  the  Union, 
and  Dr.  Hans  Luther,  the  president  of  the 
Reichsbank.  The  Lewald  prize  will  be 
awarded  to  the  pilot  who  has  made  the  best 
transport  performance  of  the  year  and  the 
Luther  prize  for  the  best  essay  on  definite 
important  themes. 


CIVIL  AERONAUTICS  IN  AUSTRIA 


CIVIL  AERONAUTICS  in  Austria  is 
supervised  and  regulated  by  the  ministry  of 
commerce  and  transport.  The  Austrian 
Aeronautic  Commission,  composed  of  ex- 
perts in  the  different  branches  of  aeronau- 
tics, cooperates  with  the  transport  ministry 
in  an  advisory  capacity.  The  regulation  of 
civil  aeronautics  is  founded  upon  the  coun- 
try's basic  air  traffic  law  of  December  10, 
1919 ;  this  was  supplemented  in  detail  by  the 
air  traffic  regulations  of  September  8,  1930. 

A  testing  institute  under  the  direction  of 
the  Technical  University  examines  air- 
planes and  equipment  purchased  abroad.  If 
the  airplanes  are  approved,  they  are  licensed 
by  the  ministry  of  commerce.  All  crashes 
are  investigated  by  the  ministry. 

In  practice,  local  Austrian  air  transport 
is  restricted  to  domestic  companies,  which 
are  the  only  operators  which  may  be  sub- 
sidized by  the  government.  The  Austrian 
Air  Traffic  Company,  known  as  the  "Oelag" 
or  Austroflug,"  is  the  only  air  transport 
operator  subsidized  by  the  government :  this 
company  was  formed  in  1923  and  now  oper- 
ates the  following  three  services :  Vienna- 
Salzburg-Innsbruck,  Vienna-Gratz-Lagen- 
furt,    and  Innsbruck-Salzburg-Klagenfurt. 


Ten  services  are  operated  over  Austrian  ter- 
ritory jointly  on  a  pool  basis  by  "Oelag" 
and  foreign  companies.  In  addition,  four 
services  are  operated  exclusively  by  foreign 
companies. 

In  the  agreement  between  the  International 
Air  Navigation  Company  ("Cidna")  and 
the  ministry  of  commerce,  "Cidna"  must 
employ  a  certain  percentage  of  Austrian 
pilots. 

The  "Oelag"  operates  ten  Junkers  planes 
of  the  following  types:  one  G  31,  two  G 
24's,  six  F  13's  and  one  A  20.  The  capital 
of  the  company  is  given  as  400,000  shillings 
($56,280.)  Pilots  employed  by  the  com- 
pany are  trained  in  most  cases  in  Germany 
at  the  expense  of  the  Austrian  government. 
The  personnel  of  the  company  consists  of 
ten  pilots,  four  flight  engineers  and  four 
radio  operators. 

There  are  five  commercial  airports  in 
Austria  located  at  Vienna,  Gratz,  Klagen- 
furt,  Salzburg  and  Innsbruck.  The  first 
three  are  owned  and  operated  by  the  national 
government;  the  latter  two  by  the  munici- 
pality in  which  they  are  located  and  sub- 
sidized by  the  national  government. 


CHINA 

THE  Chinese  fancy  dictates  numerous 
gadgets  on  its  planes,  as  evidenced  by  the 
popularity  of  the  new  Moth  planes  which 
are  being  imported.  Nineteen  of  the  new 
models,  which  are  replete  with  attractive 
accessories,  were  recently  sold  to  Mukden. 

THE  Sino-American  airline,  operating 
five  amphibion  planes,  is  now  carrying 
passengers  and  mail  daily  except  Mondays 
between  Shanghai  and  Hankow,  stopping  at 
intermediary  ports.  Other  airlines  operating 
are:  Hankow,  Shasaichang,  Wanshien, 
Chungking,  semi-weekly  service;  and  Nan- 
king, Peiping,  daily  except  Monday.  The 
Sino-German  airline  operating  between 
Shanghai,  Peiping  via  Nanking  has  aban- 
doned the  the  extension  through  outer  Mon- 
golia to  Manchuria  and  is  now  planning  a 
new  route  through  Suiyaan  to  Europe. 


CANADA 

IN  order  to  make  the  air  mail  routes  of 
Canada  more  popular  a  number  of  changes 
have  recently  been  made,  the  latest  of  which 
has  brought  the  air  mail  postage  down.  The 
first  ounce  now  costs  si>".  cents,  and  the  sec- 
ond and  subsequent  ounces  have  been  low- 
ered from  ten  cents  to  five  cents.  This 
applies  to  domestic  and  United  States 
destined  air  mail,  and  has  been  brought 
about  by  the  continued  representations  of 
business  men  throughout  the  Dominion.  The 
new  rates  went  into  effect  immediately, 
being  announced  toward  the  end  of  October. 

While  some  air  mail  routes  have  been 
suspended  as  an  economy  measure,  many  of 
the  runs  have  been  put  on  a  faster  schedule. 

CONSIDERABLE  interest  is  being 
shown  in  the  proposed  Canadian  Guild  of 
Air  Pilots,  an  organization  of  pilots  with 
at  least  200  hours  of  flying  to  their  credit, 
to  protect  professional  interests  from  legisla- 
tive enactments ;  establish  minimum  require- 
ments of  skill,  including  navigation  for  in- 
structors; establish  minimum  rates  of  pay 
for  pilots  and  navigators,  and  to  establish  an 
employment  bureau  for  members  of  the 
aviation  trade.  The  Guild  will  be  affiliated 
with  the  Guild  of  Air  Pilots  and  Navigators 
of  the  British  Empire. 

CELEBRATION  of  the  fourth  anni- 
versary of  the  founding  of  the  Toronto  Fly- 
ing Club  took  place  on  November  7  and  8. 
The  Moore-Curtiss  Trophy  was  won  by 
Frank  James,  who  carried  the  forced  and 
dead  stick  landing  divisions ;  Bruce  Douglas 
won  the  spot-landing  and  the  bombing  con- 
test. 
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GREAT  BRITAIN 

OFFICIAL  figures  just  disclosed  show 
that  the  three  hundred  British  service  air- 
planes engaged  in  the  air  exercises  of  1931 
of  the  Royal  Air  Force  flew  a  quarter  of 
a  million  miles  in  forty-five  hours.  The 
"war,"  which  took  place  during  three  days 
and  nights  in  July,  was  staged  to  determine 
the  state  of  London's  defense  against  attack 
from  the  air. 

Conclusions  now  advanced  by  the  air  Min- 
istry indicate  that,  in  spite  of  the  city's  vul- 
nerable location,  with  a  sufficient  air  force 
London  can  undoubtedly  be  defended  from 
air  attack. 

IMPERIAL  Airways  has  announced  spe- 
cial discounts  on  its  regular  services  to 
members  of  flying  clubs  in  the  United 
States.  Credentials  must  be  presented.  'The 
company  has  for  some  time  allowed  dis- 
counts to  members  of  clubs  in  the  British 
empire  and  has  recently  decided  to  extend 
these  to  the  United  States. 

IN  preparation  for  an  attempt  on  the 
world's  non-stop  long  distance  record, 
Squadron  Leader  O.  R.  Gayford  and  Flight 
Lieutenant  Bett  on  October  27-28  flew  2,857 
miles  from  Cranwell,  Lincolnshire,  to  Abu 
Sueir,  Egypt,  in  thirty-two  hours. 

They  flew  a  Fairey  long  range  monoplane 
powered  with  a  Napier  engine  of  the  stand- 
ard Series  XI  type.  A  "robot"  automatic 
pilot  was  employed  and  was  reported  to  be 
of  valuable  assistance  in  saving  the  pilots 
from  the  strain  of  long  hours  of  piloting. 
Bad  weather  was  encountered  over  much 
of  the  journey  but  the  robot  functioned 
perfectly  under  circumstances  that  would 
have  placed  the  human  pilot  in  serious  diffi- 
culties. 

Further  tests  were  made  in  flying  from 
Abu  Sueir  to  Khartoum,  and  it  was  planned 
to  fly  back  to  Abu  Sueir  and  from  there 
back  to  Cranwell. 


FOUR  day  bombers  of  the  Royal  Air 
Force  left  Cairo  on  October  14  on  a  service 
cruise  of  more  than  11,000  miles  across 
equatorial  Africa.  Data  will  be  gathered  for 
possible  future  air  service  to  link  cities  in 
West  Africa.  The  fleet  will  be  absent 
from  its  headquarters  at  Cairo  until  about 
the  middle  of  December.  Fairey  planes 
powered  with  530  horsepower  Napier  water- 
cooled  motors  are  being  used  in  the  flight. 

RUSSIA 

A  FACTORY  to  produce  1,500  motorless 
gliders  a  year,  a  chain  of  glider  clubs 
throughout  the  country,  and  experimental 
institutes  have  been  established  in  Russia 
as  a  result  of  Osaviakhim's  campaign  to 
popularize  the  gliding  sport. 

The  factory,  which  is  located  near 
Moscow,  will  produce  both  primary  and 
advanced  types.  Gliding  schools  have  been 
established  at  Moscow,  in  the  Crimea  and 
Siberia  and  others  are  planned.  In  con- 
nection with  the  schools  an  experimental 
institute  for  glider  design  and  a  meteoro- 
logical bureau  for  the  study  of  air  currents 
have  been  established. 

SWITZERLAND 

A  NEW  transport  company,  known  as 
Swissair,  has  been  formed  with  head- 
quarters at  Zurich.  The  new  company  is 
a  combination  of  the  Balair  and  Ad  Astra 
organizations  and  was  brought  about  by  the 
reduction  of  government  subsidy.  Capital 
of  the  new  company  will  be  about  $154,240. 

ITALY 

GENERAL  ITALO  BALBO  has  in- 
dignantly denied  reports  that  he  will  lead 
twenty-four  seaplanes  across  to  New  York. 
The  reports  were  widely  printed  in  -the 
United  States. 

FRANCE 

IN  a  secret  corner  of  the  Aviam  Wey- 


mann  factory  near  Paris,  two  flying-boat 
type  auotgiros  are  being  completed  for  the 
French  Navy,  many  of  whose  ranking  offi- 
cials believe  that  they  will  entirely  replace 
the  expensive  dirigible  airships  now  in  ser- 
vice. 

The  autogiro  boats  are  expected  to  mater- 
ially enhance  the  effectiveness  of  the  French 
naval  reconnaissance  system,  since  they  will 
more  than  double  the  top  speed  of  the  dirig- 
ibles, will  operate  in  weather  unsuitable  for 
balloon  use,  and  will  be  enabled  to  extend 
the  functions  of  the  conventional  flying  boat 
by  their  ability  to  alight  in  rough  water. 

THE  Bernard  Company  has  built  a  mono- 
plane with  a  480-horsepower  Lorraine  en- 
gine which  has  telescoping  wings.  The  span 
can  be  increased  from  forty-two  to  sixty- 
eight  feet.  It  is  reported  that  the  speed  is 
increased  from  155  to  185  miles  per  hour 
by  decreasing  the  wing  area. 

THE  Farman  company  is  reported  to 
have  flight-tested  a  high-altitude  airplane 
with  a  highly  supercharged  engine,  having  a 
seventeen-foot  variable-pitch  propeller,  and 
a  hermetically  sealed  supercharged  cabin.  It 
is  expected  to  develop  a  very  high  cruising 
speed  of  about  300  miles  per  hour  at  an 
altitude  of  50,000  feet. 

CZECHOSLOVAKIA 

A  NEW  airport  is  being  constructed  at 
Budweis,  Czechoslovakia,  at  a  cost  of  $56,- 
280.  A  contract  for  the  building  of  the  port 
ivas  entered  into  between  the  Czechoslovak 
Ministy  of  Public  Works  and  the  munici- 
pality of  Budweis.  Of  the  total  sum,  $29,- 
600  will  be  devoted  to  the  construction  of 
hangars  and  other  buildings. 

THE  installation  of  light  towers  in 
Czechoslovakia  over  the  route  flown  by  the 
"Cidna"  Company  has  made  possible  night 
flying  between  Prague  and  Paris. 


The  R.  A.  F.  Fairey  (Napier-powered)  ready  for  England  to  Egypt  test  flight  preparatory  to  an  attempt  on  the  world's  distance  record 
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PIERCE  "SILVERWING"  SAILPLANE 


THE  year  1928  marked  the  re- 
sumption of  glider  activity  in 
America.  We  say  resumption 
because  prior  to  the  advent  of  the 
successful  power-driven  airplane  of 
the  Wright  Brothers  the  glider  was 
used  extensively  by  experimenters 
both  here  and  abroad.  These  pioneers 
hoped  to  discover  nature's  secrets  of 
flight  by  riding  their  strange  crafts 
down  hillsides  against  rising  currents 
of  air.  Later,  after  the  airplane  had 
been  demonstrated  publicly,  the  glider 
again  became  popular  but  this  time  as 
a  sporting  proposition.  This  period 
extended  from  about  1908  to  1914.  The 
War  interrupted  further  developments 
but  when  it  ended,  Germany,  under 
the  restrictions  of  the  Versailles 
Treaty,  made  rapid  strides  in  glider 
development. 

This  bit  of  glider  history  is  doubt- 
less familiar  to  many  of  our  readers 
but  it  is  reviewed  here  because  the 
designer  of  the  "Silverwing"  Sailplane 
is  a  veteran  model  and  glider  builder. 
In  1908  he  built  his  first  glider,  which 
was  of  the  so-called  hang-type.  Later 
this  machine  was  exhibited  in  Madi- 
son Square  Garden,  New  York  City.  By 
this  time  fame  had  already  singled  out 
this  youthful  aeronautical  enthusiast 
as  the  young  man  who  raised  the  dis- 
tance record  for  models  from  a  short 
hop  to  2,733  feet.  More  gliders  were 
built  during  succeeding  years  and  now 
we  have  his  fifth  for  this  month's 
study.  This  is  distinctly  an  ail-Ameri- 
can project,  having  been  designed, 
built,  and  flown  by  Mr.  Percy  Pierce, 
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veteran  model  builder  and  flight  mana- 
ger of  the  Delaware  County  Glider 
Club.  The  construction  took  a  full 
year  of  spare  time  and  was  largely 
done  in  the  cellar  of  his  home  at  7,727 
Parkview  Road,  Upper  Darby,  Pa. 
The  cost  of  materials  is  estimated  as 
approximately  eight  hundred  dollars. 

If  we  were  to  attempt  to  classify 
the  "Silverwing"  Sailplane,  we  would 
doubtless  call  it  a  high  performance, 
cantilever  wing,  soaring  plane  of  ply- 
wood construction,  patterned  after 
Germany's  best  designs,  but  possessing 
many  original  features.  There  seems  to 
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have  been  an  unwarranted  aversion  on 
the  part  of  American  glider  designers 
to  adopting  foreign  practices.  This 
has  resulted  in  some  notable  advances 
but  it  has  evidently  left  us  without 
really  high  performance  craft  such  as 
are  competing  on  the  Wasserkuppe 
annually.  However,  here  we  have  at 
last  an  all-American  sailplane,  from 
which  we  can  expect  big  things.  Al- 
ready it  has  been  successfully  flight- 
tested  over  Wings  Field  Airport,  Blue 
Bell,  Pa.,  with  splendid  results.  It  will 
shortly  be  thoroughly  tested  in  the 
mountain  regions. 

Many  of  the  construction  details  are 
shown  in  the  drawings  but  in  addition 
we  are  able  to  offer  some  further  points 
through  the  kindness  of  Mr.  Pierce. 

General 

The  design  is  technically  known  as  a 
full  cantilever,  semi-monocoque,  high 
wing  type. 
Fuselage 

The  two  main  bulkheads,  which  sup- 
port the  front  and  rear  wing  spars, 
are  5-ply  birch.    The  other 

bulkheads  are  j4-inch  3-ply  birch. 
Four  spruce  longerons,  24-inch  square, 
tapering  to  J^-inch  square  comprise 
the  main  longitudinal  members.  A 
series  of  battens  j4-inch  x  J^-inch  are 
used  to  preserve  the  form  of  the  bulk- 
heads between  longerons.  The  cover- 
ing is  1/16-inch  3-ply  birch  through- 
out, except  for  the  sharp  curves  at 
the  rear,  where  1/32-inch  3-ply  birch 
is  used. 

The  main  skid  is  spruce  with  a  1/16- 
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inch  cold  rolled  steel  runner  to  take 
ground  wear.  The  skid  is  sprung  on 
cushions  of  rubber.  The  front  cowl  is 
hinged  at  the  nose  and  may  be  readily 
lifted  up  for  inspection  or  adjustment 
of  controls.  It  also  facilitates  entering 
and  leaving  the  cockpit.  For  extended 
soaring  over  mountainous  regions  or 
on  cross-country  flights  such  an  ar- 
rangement is  of  great  importance. 
Parachutes  are  frequently  worn  but 
their  value  is  open  to  question  if  an 
emergency  exit  can  not  be  made  quickly. 

The  rear  end  of  the  fuselage  tapers 
down  to  a  rigid  vertical  and  horizon- 
tal portion  used  to  anchor  the  control 
surfaces.  The  bottom  portion  mounts 
a  spring  steel  tail  skid. 

Empennage 

Except  for  the  small  root  sections 


just  described  at  the  rear  of  the  fuse- 
lage, there  are  no  fixed  surfaces.  Both 
rudder  and  elevator  are  balanced.  The 
gaps  at  the  hinge  points  are  carefully 
covered  with  pyralin  flaps,  which  pre- 
vent any  turbulance  in  the  air  flow  as 
the  surfaces  are  operated.  Pyralin  in- 
spection windows  are  provided  for 
both  rudder  and  elevator  controls. 
Wing 

The  full  cantilever  wing  is  made  in 
three  sections.  The  airfoil  is  U.S.A. 
35-A.  Two  main  spars  are  used  and 
the  connections  are  made  with  chrome 
molybdenums  fittings  and  bolts.  The 
gaps  at  the  connecting  points  are 
covered  by  sheet  rubber  stretched  in 
place. 

The  ailerons  are  ten  feet  long  and 

are  hinged  at  the  top  surface  of  the 


wing  section.  Pyralin  gap  covers  close 
the  gap  so  formed  and  the  thickness 
of  the  section  permits  the  control  to 
be  entirely  housed  inside. 
Controls 

The  elevator  and  aileron  controls 
are  rigid  throughout,  using  push  and 
pull  tubes.  Adjustments  are  provided 
for  altering  the  lengths  of  the  tubes 
so  as  to  correct  alignment.  Suitable 
couplings  are  also  provided  at  the 
point  where  the  tip  sections  of  the 
wing  join  the  center  section. 

The  rudder  is  operated  through 
cables  actuated  by  a  rudder  bar. 

Performance 

It  has  not  as  yet  been  possible  to 
obtain  accurate  performance  data. 
Tests  over  a  flat  airport  indicate  a 
gliding  angle  exceeding  twenty  to  one. 


Percy  Pierce,  veteran  model  and  gilder  builder,  and  his  newest  sailplane  "Silverwing" 
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ACTIVITIES  OF  THE  AERONAUTICS  BRANCH 

(Continued  from  page  27) 
ning  lights,  airway  beacons,  and  colors  of  aviation  glasses. 

In  addition  to  the  foregoing,  special  research  commit- 
tees of  the  Aeronautics  Branch,  organized  cooperatively 
with  the  industry,  are  working  on  problems  pertaining  to 
airport  traffic  control  and  airport  drainage  and  surfacing. 
The  reports  of  two  other  committees,  whose  work  was 
concluded  during  the  previous  fiscal  year,  were  published 
during  the  year.  One  of  these  committees  engaged  in  a 
study  of  the  control  of  hangar  fires  by  the  automatic  appli- 
cation of  water,  and  the  other  in  a  study  of  airport  zoning 
and  eminent  domain. 

Passenger  Airline  Inspection 

The  Aeronautics  Branch  continued  the  development  of 
its  inspection  procedure  under  the  regulations  governing 
the  scheduled  operation  of  interstate  passenger  air  services, 
which  were  adopted  last  year.  Every  line  now  engaged 
in  carrying  passengers  in  interstate  commerce  on  schedule 
is  operating  under  a  letter  of  authority  which  is  tanta- 
mount to  the  certificate  of  authority  provided  for  in  the 
regulations. 

The  inspections  conducted  by  a  staff  of  specially  qualified 
airline  inspectors  are  producing  results  which  may  be 
described  as  threefold : 

1.  They  give  the  airline  managements  the  benefit  of 
outside  expert  advice  and  suggestions  based  on  personal 
experience  of  the  inspectors  with  the  lines  in  question. 

2.  They  give  the  Department  of  Commerce  evidence  as 
to  the  qualifications  of  the  airlines  to  carry  passengers  in 
scheduled  interstate  commerce  for  hire. 

3.  They  serve  to  reassure  the  public  that  the  Depart- 
ment of  Commerce  and  the  air-line  operators  are  cooperat- 
ing closely  for  the  further  advancement  of  safety  and  re- 
liability in  scheduled  air  passenger  transportation. 

The  airline  regulations  have  become  necessary  in  order 
to  standardize  the  various  methods  of  scheduled  interstate 
passenger  air  transport  operation  that  have  developed  and 
will  continue  to  develop  in  the  future.  They  are  in  further- 
ance of  a  comprehensive,  fundamental  program  which  has 
been  developed  under  the  provisions  of  the  air  commerce 
act.  Airways  are  now  extensively  established,  satisfac- 
tory communications  equipment  is  becoming  available,  and 
the  required  use  of  such  facilities  and  aids  to  air  navigation 
in  the  interest  of  increasingly  safe  and  reliable  operation 
in  a  uniform  manner  is  definitely  in  order. 

Scheduled  Air  Transport  Progress 

Progress  of  a  most  gratifying  character  has  been  made 
by  scheduled  air  transport  operations  during  the  past  fiscal 
year.  Compared  with  June  30,  1930,  the  total  mileage 
flown  daily  by  air  transport  companies  both  in  the  United 
States  and  on  foreign  extensions  at  the  end  of  this  fiscal 
year  showed  an  increase  of  37,132.  The  present  total 
mileage  flown  on  schedule  every  24  hours  in  the  United 
States,  and  to  Canada,  the  West  Indies,  and  Latin  America 
is  140,314.  During  the  calendar  year  1930,  a  total  of 
417,505  passengers  were  carried  and  nearly  37,000,000 
miles  were  flown. 

A  general  improvement  in  the  miles  flown  per  accident 
in  scheduled  operations  is  noted  through  the  first  half  of 
the  fiscal  year.  Reports  for  the  last  half  are  not  yet  avail- 
able. 

The  bulk  of  the  Nation's  flying  is  carried  on  in  miscel- 


laneous operations  such  as  student  instruction,  aerial  sight- 
seeing, exhibition  flying,  crop  dusting,  aerial  photography, 
and  kindred  activities.  More  than  108,000,000  miles  were 
flown  and  nearly  3,000,000  persons  were  carried  in  this 
type  of  activity  in  the  calendar  year  1930.  Of  this  number, 
about  1,850,000  were  carried  for  hire. 

For  the  first  half  of  the  fiscal  year  more  than  50,000 
miles  were  flown  in  miscellaneous  operations  for  each  ac- 
cident, and  353,141  miles  for  each  fatal  accident. 

Manufacturing  Activities 

The  manufacturing  phase  of  the  aeronautics  industry 
has  changed  from  a  large  number  of  producing  units,  many 
of  them  small  local  companies  hastily  formed  to  supply  a 
demand  for  aircraft  which  seemed  apparent  a  few  years 
ago,  to  a  specialized  group  surrounded  by  the  highest  type 
of  engineering,  producing,  and  marketing  personnel  obtain- 
able to-day. 

Although  smaller  in  number,  the  manufacturers  now 
producing  are  better  equipped  to  operate  at  high  capacity 
than  ever  before.  The  factories  possess  the  latest  equip- 
ment and  are  operating  according  to  the  most  efficient  pro- 
duction methods,  and  could  doubtless  increase  their  pro- 
duction by  a  large  amount  within  the  next  year  if  the  need 
arises. 

Reports  showing  the  amount  and  type  of  production  of 
aircraft  are  compiled  according  to  calendar  years.  During 
1930,  aircraft,  engines,  parts,  and  equipment  were  manu- 
factured having  a  total  value  of  $61,211,198.  Heavier- 
than-air  aircraft,  excluding  power  plants,  were  responsible 
for  $27,333,736  of  this  total,  representing  3,437  airplanes. 
Lighter-than-air  aircraft  accounted  for  $365,021.  Airplane 
parts  manufactured  during  the  year  were  valued  at  over 
$7,000,000.  The  total  value  of  aircraft  engines  and  parts 
was  $22,396,054.  In  1929,  6,111  airplanes  valued  at  $66,- 
638,299  were  manufactured.  The  total  value  of  airplanes, 
parts,  and  equipment  (not  including  lighter-than-air  air- 
craft) was  approximately  $100,000,000  for  1929. 

Licenses  and  Approvals 

Another  indication  of  the  progress  in  civil  aeronautics 
may  be  gleaned  from  the  licenses  and  approvals  issued  by 
the  Aeronautics  Branch  following  examinations  and  in- 
spections. 

Airports  and  landing  fields  also  increased  in  number.  At 
the  end  of  the  fiscal  year  there  were  1,870  such  facilities, 
representing  an  increase  of  215  over  the  number  on  record 
a  year  before.  The  present  total  includes  municipal  and 
commercial  airports;  Army  airdromes,  Navy  and  Coast 
Guard  air  stations;  and  Department  of  Commerce  inter- 
mediate landing  fields  and  marked  auxiliary  fields.  There 
were  541  proposed  airports  of  which  the  Aeronautics 
Branch  had  knowledge  at  the  end  of  the  year. 

With  the  passing  of  each  12-month  period,  direct 
evidence  continues  to  point  to  the  permanent  position  oc- 
cupied by  aeronautics  in  our  national  economic  life.  Mil- 
lions of  people  now  are  availing  themselves  of  the  advan- 
tages of  air  transportation,  both  scheduled  and  miscella- 
neous in  character,  and  the  value  of  this  rapid  and  direct- 
route  service  doubtless  has  manifested  itself  to  all  who 
have  employed  it  in  furtherance  of  their  business  and  social 
lives. 

Before  the  Federal  Government  came  to  the  assistance  of 
the  science  and  industry  in  1926,  the  future  of  civil  and 
commercial  aeronautics  was  regarded  almost  wholly  from  a 
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theoretical  viewpoint.  In  the  few  short  years  that  have 
intervened  aeronautics  in  the  United  States  has  established 
an  enviable  record.  Its  world  leadership  in  the  number  of 
pilots  and  planes  engaged  in  civilian  pursuits,  the  number 
of  scheduled  air  lines,  miles  flown,  passengers  carried, 
pounds  of  mail  and  express  transported  is  undisputed.  The 
constant  development  that  is  taking  place  throughout  the 
United  States  and  the  further  coordination  of  air  trans- 
portation with  the  best  features  of  surface  transportation 
all  are  contributing  to  the  advancement  of  our  nation. 

The  Aeronautics  Branch  is  proud  to  have  a  part  in  this 
pageant  of  historical  events  that  is  being  unfolded  daily 
and  is  mindful  of  its  obligations  under  the  air  commerce 
act  to  promote  and  regulate  civil  and  commercial  aero- 
nautics. To  regulate  is  to  take  steps  in  the  interest  of 
safety.  To  increase  the  safety  of  air  transportation  is  to 
advance  and  promote  its  use.  The  two  are  interchangeable 
and  can  not  be  separated  without  jeopardizing  the  future 
of  aeronautics. 

MEANS  FOR  INCREASING  THE  LIFT 

(Continued  from  page  39) 
the  chord  of  the  overhanging  portions  and  at  33  percent  of 
the  portions  to  the  rear  of  a  fixed  surface  or  the  fuselage. 
The  rudder  surface  is  divided  into  strips  parallel  to  the 
motion  of  the  airplane,  the  rule  applied  to  all  strips  and  the 
effect  summed  up.  The  product  of  all  strip  areas  multi- 
plied with  their  lever  arms  from  the  hinge,  added  up  and 
divided  by  the  complete  rudder  surface,  gives  the  lever 
arm  for  the  entire  rudder.  According  to  Diehl,  this  lever 
arm  should  be  between  four  and  six  inches. 

Flaps  are  excellent  for  use  as  controlling  means  but  they 
are  not  successfully  used  without  additional  devices  for 
the  increase  of  the  lifting  power  at  landings  and  take-offs, 
with  the  purpose  of  decreasing  the  minimum  speed.  The 
improvement  is  not  large  enough,  and  it  is  paid  for  too 
highly  by  the  additional  weight  and  complication  and  by 
the  increase  of  the  drag  of  the  wing  through  the  hinge 
gap.  A  larger  wing  without  flap  would  have  the  same 
maximum  lift  without  much  larger  drag.  The  maximum 
increase  of  the  lift  co-efficient  obtainable  by  flaps  is  .60  to 
0.70.  That  helps  for  the  decrease  of  the  minimum  speed 
but  not  in  any  extensive  way.  Climb  and  ceiling  are  hardly 
improved  by  flaps  because  the  accompanying  drag  increase 
is  too  large. 

One  device  for  increasing  the  maximum  lift,  which  has 
received  much  publicity,  is  the  slotted  wing.  The  slot  or 
slots  extend  parallel  to  the  span,  and  the  wing  section  is 
carefully  shaped  for  obtaining  the  slot  action.  The  slotted 
wing  was  invented  by  Lachmann  and  developed  by  Handley 
Page.  Composite  wing  sections  have  a  larger  maximum  lift 
coefficient  than  simple  wings  of  the  same  area.  The  sur- 
face of  the  slotted  wings  is  actually  larger  than  the  sur- 
face of  the  single  wing  of  equal  area,  but  this  does  not 
fully  explain  its  effect.  The  effect  of  the  air  friction  is 
distributed  over  a  larger  amount  of  air,  the  different  sur- 
faces coming  into  contact  with  different  air,  not  with  the 
same  air,  and  therefore  the  disturbing  effect  of  the  friction 
is  diminished  and  the  burbling  point  raised.  The  maximum 
lift  coefficient  of  the  ordinary  wing  section  is  up  to  1.5, 
and  that  of  slotted  wing  sections  reaches  2.0  and  even  2.5. 
The  improvement  is  quite  noticeable  but  not  large  enough 
to  bring  about  any  essential  improvement  of  the  flight 
properties.  The  larger  maximum  lift  coefficient  anyhow  is 
not  realized  in  flight,  but  only  in  model  tests.  In  model 
(Continued  on  following  page) 
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NATIONAL 

AIRCRAFT 

SHOW 

* 

DETROIT 
APRIL  2nd  TO   10th  INCLUSIVE 

* 

the  Proving  Ground 
of  public  acceptance 

The  National  Aircraft  Show  held  at  the  Detroit  City 
Airport  and  Hangar  is  acknowledged  as  the  world's 
leading  aircraft  exhibition.  It  is  the  aircraft  manu- 
facturer's greatest  opportunity  to  exhibit  and  dem- 
onstrate his  products  to  a  public  that  evinces  a 
definitely  increasing  interest  and  purchasing  power 
in  the  aircraft  field. 

The  Detroit  Airport  Hangar — the  largest  in  the  world 
—  offers  200,000  square  feet  of  exhibition  space. 
Facilities  for  handling  spectators  are  unequaled  any- 
where else  in  the  United  States. 

Indications  are  that  the  record  attendance  estab- 
lished during  the  1931  show  will  be  broken  during 
the  1932  exhibition. 

+  jr  *k  Applications  for  space  should  be 
made  immediately  for  the  1932  show.  60  days  prior 
to  the  opening  of  the  1931  show  at  Detroit  every 
foot  of  hangar  space  was  sold  and  it  was  necessary 
to  provide  14,000  square  feet  of  additional  space 
immediately  adjacent  to  the  hangar  to  accommo- 
date manufacturers.  "k       ~k  ~k 

For  space  applications  and  information  address 

AERONAUTICAL  CHAMBER  OF  COMMERCE 
OF  AMERICA,  INC. 

10  East  40th  Street,  New  York  City 
For  detailed  information  address 

RAY  COOPER 

320  W.  Lafayette  Boulevard,  Detroit,  Michigan 
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tests  the  slot  can  be  made  ideal  without  bridging;  but  with 
airplanes,  this  is  not  possible  because  the  different  units  of 
the  wing  have  to  be  fastened  together,  and  a  diminution  of 
the  maximum  lift  coefficient  is  the  consequence.  It  may 
also  be  that  the  larger  scale  is  less  favorable  to  a  high 
maximum  lift. 

The  increase  of  the  maximum  lift  is  accompanied  by  an 
increase  of  the  profile  drag.  This  makes  the  rigid  slotted 
wing  impractical.  The  slots  have  to  be  closed  when  flying 
at  high  speed,  and  they  have  to  be  opened  at  low  speed 
only,  chiefly  when  landing  and  taking  off.  This  can  be 
done  manually  by  the  pilot,  or  automatically  by  utilizing 
pressure  difference  at  several  points  of  the  wing. 

Slots  increase  neither  the  lift  at  ordinary  angles  of  at- 
tack nor  the  slope  of  the  lift  curve;  they  merely  delay  the 
burbling.  In  consequence,  excessive  angles  of  attack  are 
required  for  the  large  lift  coefficients  and  the  application 
of  the  slotted  wing  necessitates  high  landing  gears  in  order 
to  get  these  angles  on  the  ground.  This  higher  landing  gear 
has  a  larger  parasite  drag,  and  is  not  practical.  Slotted 
wings  therefore  are  not  used  by  themselves,  but  in  con- 
junction with  flaps.  By  being  turned  down,  flaps  increase 
the  absolute  angle  of  attack  without  necessitating  a  large 
angle  of  attack  of  the  entire  airplane.  The  slot  ensures  the 
full  utilisation  of  the  flap,  preventing  premature  burbling. 
In  this  way,  lift  coefficients  up  to  2.0  and  more  are  reached 
without  necessitating  excessive  angles  of  attack  of  the  air- 
plane. 

This  slot,  alone  or  in  combination  with  the  flap,  can  also 
be  used  for  control  purposes  by  making  the  slots  on  either 
side  of  the  airplane  independent  of  each  other.  Slotted 
wing  sections  are  sensitive  to  adjacent  shapes,  and  a  good 
section  for  use  with  a  slotted  wing  has  to  be  developed  as 
carefully  in  painstaking  experimental  work  as  with  ordi- 
nary sections;  in  fact,  the  work  is  even  more  difficult  be- 
cause more  variables  are  involved. 

Other  devices  for  increasing  the  lift  and  obtaining  more 
compact  lifting  structures  have  been  tried  out  sporadically 
in  several  laboratories  but  they  have  not  as  yet  been  em- 
ployed in  the  air.  They  offer,  however,  a  distinct  promise 
of  becoming  useful  when  more  information  about  them  is 
available.  Of  these  more  recent  devices,  there  is  first  the 
rotor ;  this  is  a  wing  consisting  of  a  circular  cylinder  with 
the  axis  parallel  to  the  span  and  rotating  so  that  the  top 
moves  back.  With  the  proper  speed  of  rotation  the  lift 
coefficient  (referred  to  the  product  of  diameter  by  the 
span  of  the  cylinder)  may  reach  values  as  high  as  ten. 
Hence  the  diameter  needs  only  to  be  one  eighth  of  the 
equivalent  wing  chord,  and  a  much  more  compact  carrying 
structure  is  obtained.  The  center  of  pressure  is  practically 
always  at  the  center  of  the  cylinder,  and  the  lift  is  inde- 
pendent of  the  angle  of  attack,  depending  on  the  speed 
and  on  the  rate  of  rotation  only. 

The  drag  of  such  a  rotor  is  large,  which  makes  its  appli- 
cation in  its  present  form  impractical.  It  is  quite  possible 
that  the  drag  can  be  reduced  to  a  much  lower  value  by 
streamlining  or  by  the  methods  discussed  below  in  this  ar- 
ticle. Rotors  may  some  day  become  practical  but  this  is 
doubtful  in  view  of  the  complication  of  the  arrangement. 
Rotors  have  been  tested  on  surface  ships  to  take  the  place 
of  sails.  They  were  a  disappointment  and  did  not  give  as 
much  driving  force  as  was  expected.  Many  inventors 
specify  rotors  for  their  various  purposes  and  expect  much 
more  from  them  than  they  can  get,  basing  their  belief  on 
the  high  lift  coefficients  observed  with  rotors.    It  must  be 


remembered  that  a  rotor,  like  any  wing,  is  an  air  deflector, 
and  a  very  effective  one,  at  that.  However  effective  it  may 
be,  however,  the  rotor  (or  a  plurality  of  rotors)  can  never 
do  more  than  deflect  the  air  available.  The  largest  air 
forces  obtainable  are  therefore  limited  by  the  air  available 
and  by  the  reaction  obtainable  by  deflecting  all  of  it  com- 
pletely. It  becomes  apparent  that  the  concentration  of  too 
much  deflecting  capacity  becomes  ineffective  as  soon  as  there 
is  nothing  left  to  be  deflected.  In  consequence,  an  accu- 
mulation of  too  many  rotors  in  a  small  space  in  general 
cannot  develop  the  full  lift  computed  from  the  lift  co- 
efficient of  one  insulated  rotor.  There  is  a  large  induced 
effect  and  also  a  large  interference.  Chiefly,  rotors  promise 
more  compactness  for  the  same  deflecting  capacity,  but  not 
so  much  an  increase  of  the  deflection  effects  within  the 
same  space. 

Another  possible  way  of  improving  the  aerodynamic  ef- 
fects is  the  prevention  of  burbling  by  suction  and  pressure 
action.  A  small  portion  of  the  flowing  air  is  specially 
guided  under  the  action  of  blowers,  removed  from  certain 
regions  of  the  open  flow  and  pressed  into  other  regions. 
The  only  thing  definitely  known  so  far  is  that  very  large 
and  surprising  effects  can  be  obtained  in  that  way,  but  we 
do  not  yet  know  exactly  what  can  be  obtained,  nor  how. 
There  is  a  vast  field  for  promising  research  which  is  still 
unexplored.  Such  super-modern  aerodynamic  methods  may 
not  only  increase  the  lift  but  they  may  also  be  practical  for 
diminishing  the  drag.  Nothing  indicates  that  the  arrange- 
ment has  to  be  mechanically  complicated  nor  expensive;  it 
may  be  that  very  primitive  combinations  will  serve  the 
purpose. 

Lift  can  also  be  created  by  rotating  wings,  helicopters 

and  autogiros.  They  are  not  different  from  wings  but  are 
only  wings  in  a  special  application. 

This  is  the  eighteenth  of  a  series  of  articles  by  Dr.  Max 
M.  Munk.    Copyright  1931.    All  rights  reserved  by  the 

author. 


AIRPLANE  LAUNCHING  CATAPULT 

(Continued  from  page  44) 
greasing  and  inspection  are  necessary  as  a  modern  catapult 
performs  all  its  operations  automatically  after  one  move- 
ment of  the  control  lever.  Except  for  the  towing  cable, 
very  few  parts  of  a  catapult  ever  wear  out,  and  if  its 
capacity  requirements  are  carefully  anticipated,  it  is  not 
likely  to  become  obsolete  for  several  years. 

From  day  to  day  we  read  of  the  development  of  auto- 
giros and  other  aircraft  which  can  descend  almost  ver- 
tically. The  latest  of  these  is  the  three-wing  X-L-2  air- 
plane designed  by  Edward  H.  Lanier  of  Covington, 
Kentucky.  It  has  a  central  wing,  located  directly  over  the 
fuselage,  which  increases  its  stability  and  acts  like  a  para- 
chute, thus  permitting  very  slow  landing  speeds.  It  rolls 
only  about  twenty-five  feet  after  the  wheels,  without 
brakes,  touch  the  ground.  So  it  appears  that  vertical 
descent  and  landing  on  small  areas  is  nearing  a  solution 
and,  with  the  commercial  employment  of  the  catapult, 
airplanes  may  take  off  with  equal  safety  and  celerity. 

There  are  approximately  2,000  airports  and  12,000  air- 
planes in  the  United  States,  and  the  number  is  rapidly  in- 
creasing. If  each  of  these  airports  had  a  catapult,  the 
possibilities  in  this  line  of  equipment  can  be  readily  real- 
ized. It  would  probably  pay  fields  which  specialize  in  short 
flights  to  have  a  catapult  for  public  attraction. 
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When  we  consider  that  some  of  the  larger  airports, 
such,  as  the  new  Hog  Island  Airport  being  developed  in 
Philadelphia,  are  over  1,000  acres  in  area,  and  will  cost 
several  million  dollars,  it  is  time  to  "stop,  look  and  listen" 
to  the  signs  of  the  times.  These  large  airports  are  located 
miles  distant  from  business  activities  and  they  are  un- 
necessarily large  and  expensive.  Many  of  them  will  prob- 
ably be  obsolete  before  they  are  completed.  The  new  Tom 
Thumb  airport  located  in  a  central  city  park  or  on  a  rail- 
road station  roof  will  capture  the  public  patronage. 

THE  BLIND  SPOT 

(Continued  from  page  29) 
favor  of  aircraft.  A  second  transportation  adjustment  is 
equally  in  favor  of  travel  by  air.  They  call  it,  I  think, 
"decentralization  of  populations,"  and  it  is  suspected  to  be 
taking  our  cities  apart  and  putting  them  together  again 
in  new  places.  A  dozen  causes  are  doing  it.  Sometimes  a 
tax-burdened  industry  moves  out  of  town  to  find  cheap 
land,  clean  air  and  cheerful  labor.  I  saw  a  big  new  factory 
lately,  hidden  high  in  the  hills  of  Pennsylvania,  where  once 
they  produced  nothing  but  pulp  lumber  and  Pennsylvania 
Dutchmen.  Sometimes  the  shift  can  be  blamed  on  the 
suburbanite,  who  may  live  thirty  miles  from  his  work 
today  and  think  little  of  it.  Sometimes  it  is  climate  that 
creates  new  communities  where  there  were  none  before,  or 
else  it  is  the  presence  of  fuel  or  power  or  raw  materials. 
But  whatever  the  reason,  this  seems  to  be  moving  day  for 
industry,  for  the  business  that  follows  it,  and  for  those 
who  depend  upon  it  for  their  livelihood. 

The  result  is  that  we  are  discarding  all  our  old  ideas 
of  distance  and  substituting  the  idea  of  accessibility  by 
means  of  modern  transportation.  I  went  a  week  ago  on 
a  day's  journey  upstate  and  back.  I  could  chisel  only 
one  working  day  for  the  trip,  or  my  job  might  have  got 
away  while  I  wasn't  there  to  watch  it.  I  went  more  than 
600  miles  in  30  hours,  and  had  time  to  spare  for  business 
and  pleasure.  I  might  have  made  better  time  if  an  air- 
plane had  been  going  my  way,  but  there  wasn't  one.  But 
the  point  of  the  episode  is  that  I  couldn't  possibly  have 
made  the  trip  at  all  without  the  aid  of  express  transporta- 
tion. 

We  don't  need  to  decide  whether  speed  is  scattering  our 
civilization  or  the  scattering  has  created  the  necessity  for 
speed.  A  man  at  a  good  breakfast  of  ham  and  hen-fruit 
doesn't  need  to  answer  whether  the  egg  or  the  hen  came 
first.  But  the  two  facts  of  fast  transportation  and  the  de- 
centralization of  civilization  are  rearranging  the  world 
around  us.  It  goes  on  imperceptibly  to  most  of  us,  but 
it  goes  on  surely  and  rather  swiftly.  And  in  the  scheme 
of  the  rearrangement  the  airplane  will  play  an  important 
part. 

I  suppose  that  little  can  be  done  to  plan  the  progress 
of  aviation  to  fit  the  facts  that  lie  behind  the  blind  spot. 
Aviation,  no  doubt,  must  muddle  itself  out  of  the  present 
mess  and  through  thirty-nine  others  before  it  entirely  ful- 
fils its  transportation  function.  The  business  casualties  on 
the  way  will  be  plentiful  and  pathetic.  Air  services  with 
excellent  prospects  will  go  broke ;  others  that  have  no  busi- 
ness to  succeed  will  strike  a  rich  vein  of  public  patronage. 
Big  enterprises  will  fall  to  pieces;  little  ones  will  grow 
to  giants.  If  we  could  see  clearly  past  the  blind  spot  we 
might  avoid  this  wasted  effort  and  extravagance. 

But  the  blind  spot  is  put  there,  perhaps,  for  some  good 
(.Continued  on  follozving  page) 
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and 

SCINTILLA 

AIRCRAFT  MAGNETOS 

The  Michigan  Aero-Engine  Cor- 
poration, pioneer  builders  of 
inverted  type  engines,  chose 
Scintilla  Magnetos  at  the  start 
— and  still  use  them  as  stand- 
ard equipment  on  all  "Rover" 
engines. 

SCINTILLA  MAGNETO  CO.,  INC. 

SIDNEY,  N.  Y. 

Contractors  to  the  U.  S.  Army  and  Navy 
(Subsidiary  of  Bendix  Aviation  Corporation) 
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C  0  M  PARE 

The   FAIRCHILD  22 


With  Any  Other  Plane  in  the 
Same  Class  at  Even  Higher  Prices 

THE  ideal  commercial  or  private  airplane,  as  everyone 
knows,  should  be  light  in  weight,  yet  rugged;  should 
have  high  performance,  but  be  reasonable  in  cost;  and 
should  be  good  to  look  at,  as  well  as  dependable. 
Scientific  design  gives  the  FAIRCHILD  22  its  simple 
structure.  Balanced  construction,  precision  methods 
and  the  elimination  of  all  non-essentials  give  great 
structural  strength  without  excess  weight. 


THE  FAIRCHILD  22  is  not  merely  good,  it  is  up  to 
the  minute  in  design  and  construction  at  every  point 
of  comparison.  Top  speed  is  114  miles  per  hour,  and  at 
its  cruising  speed  of  94  miles  per  hour  it  has  a  range 
of  300  miles. 

If  you,  as  a  training  school  operator,  or  a  dealer  in  air- 
planes, are  in  business  to  stay  and  make  a  profit,  the 
22  is  the  plane  you  want.  Again,  we  say,  compare. 
Compare  the  22  even  with  your  older  higher-priced 
equipment.  Economy  is  essential  to  profits  under 
present  day  conditions.  Your  older  equipment  cannot 
be  operated  profitably  in  competition  with  today's 
modern  22.  Also,  Mr.  Private  Owner,  that  high-priced 
airplane  from  the  surplus  stock  of  last  year  or  the  year 
before,  while  offered  to  you  at  a  low  price,  will  not 
allow  you  to  go  places  at  a  reasonable  cost. 


LOW  first  cost  is  important.    Economical  operating 
cost  is  more  important.    You  will  find  both  in  the 
FAIRCHILD  22. 

HI-DRIVE  |j)   ^   T  T   5  CIRRUS 
AT  THE  FACTORY 

KREIDER-REISNER  AIRCRAFT  CO.,  Inc. 
Hagerstown,  Maryland 

The  Fairchild  merchandising  plan  is  unique.  Six  fac- 
tory representatives  are  always  in  the  field  servicing 
and  assisting  dealers  as  well  as  private  owners.  A 
letter  or  wire  will  bring  a  representative  to  you  quickly. 

FAIRCHILD 

AIRPLANES 

Sales  Office:  270  West  38th  Street,  New  York,  N.  Y. 


(Continued  from  preceding  page) 

reason,  possibly  in  order  that  we  may  not  live  too  lazily 
or  become  too  cock-eyed  confident  that  we  know  what  it's 
all  about.  All  that  we  can  be  sure  of  is  that  the  trend  of 
transportation  today  is  toward  more  speed  and  greater 
mobility,  and  that  the  airplane  is  a  fast  and  adaptable 
piece  of  machinery.  Beyond  the  blind  spot  we  can  see,  as 
through  a  glass  darkly,  the  shadowy  outlines  of  a  ciliviza- 
tion  spread  over  all  the  earth,  needing  and  demanding  the 
utmost  in  speedy  communications.  And  in  this  future, 
which  may  be  much  nearer  at  hand  than  we  think,  aircraft 
will  have  plenty  to  do. 
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light  enough  they  are  usually  very  susceptible  to  damage. 
If  they  are  strong  enough  they  add  appreciable  weight. 
They  cost  money  in  time  and  maintenance  in  fitting  and 
removing.  During  the  war,  lots  of  beautiful  streamline  fit- 
tings were  attached  to  various  aircraft  to  improve  perform- 
ance. After  a  few  days  in  the  squadron  they  were  in- 
variably left  off  as  not  worth  their  trouble  and  weight. 
Pants  on  wheels  come  in  that  category.  They  are  heavy, 
expensive,  increase  maintenance  troubles,  collect  heavy  mud 
and,  in  point  of  fact,  while  suitable  for  racing  and  special 
jobs,  they  are  impractical  for  routine  flying. 

The  retracting  landing  gear  is  apparently  the  latest  gift 
from  heaven  to  the  speed  merchants.  First,  does  the  land- 
ing gear  really  retract  or  is  its  resistance  merely  put  some- 
where else?  Second,  is  it  worth  it?  Most  retractable 
landing  gears,  so  far,  have  been  pulled  up  into  thick  wings. 
Yet  the  thick  wing,  in  spite  of  present  day  popular  notions,, 
is  unsuited  to  the  speed  machine.  If  one  examines  pic- 
tures of  the  frontal  areas  of  the  fast  planes  of  today  (that 
is.  those  with  the  really  high  speed  range)  one  will  discover 
that  there  is  practically  nowhere  to  put  the  wheels.  In. 
other  words,  wheels  retracted  for  speed  can  be  used  only  on 
planes  which  are  least  efficient  from  a  speed  standpoint.  It 
may  be  that  in  some  multi-engined  planes  the  engine  nacelle 
will  provide  a  vacant  space  for  the  wheels,  if  there  are 
means  to  get  the  wheels  there. 

In  any  case,  however,  does  it  pay  ?  In  the  first  place,  the 
landing  gear  able  to  move  about  must  be  a  heavy  one.  In 
addition,  there  is  the  weight  of  the  operating  gear  and  fit- 
tings. Then  there  is  the  cost  of  fitting  these  and  of  main- 
taining them.  On  the  other  hand,  careful  study  enables 
a  fixed  landing  gear  to  be  designed  of  small  total  resistance, 
with  the  further  advantage  that,  being  lighter,  it  needs  less 
wing  area  and  wing  resistance  to  support  it.  When  one 
takes  the  cost  of  a  retracting  gear  over  a  year's  run,  initial 
cost,  maintenance  cost  and  payload  reduction,  its  advantage 
over  a  well-designed  fixed  landing  gear  is  doubtful.  Again 
the  risk  of  crashes  through  retractable  landing  gears  which 
the  pilot  forgets  or  is  unable  to  lower,  must  affect  insurance 
rates,  still  further  raising  the  cost  of  the  retracting  gear 

The  best  that  can  be  said  for  the  cleaning  up  business 
is  that,  as  very  high  speeds  are  designed  for,  elaborate 
streamlining  becomes  more  important,  but  then  its  weight 
and  cost  are  merely  a  part  of  the  weight  and  cost  which 
must  be  paid  anyway  for  high  speed  design.  That  is  quite 
a  different  thing  from  imagining  that  high  speed  can  be- 
obtained  for  nothing  merely  by  cleaning  up. 
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It  is  true  that  some  planes  are  so  hurriedly  and  carelessly 
designed  that  appreciable  speeds  can  be  added  in  this  way. 
Similarly  many  commercial  planes  adapted  from  military 
planes  have  several  factors  of  inefficiency  imposed  by  mili- 
tary requirements.  There  is  no  mystery  about  these  things 
and  they  do  not  apply  to  properly  designed  commercial 
aircraft. 

Again,  higher  speeds  may  be  obtained  by  increasing  wing 
loading  and  consequently  landing  speed.  How  much  land- 
ing speed  may  be  increased  is  a  matter  for  argument.  But 
when  an  operator  decides  that  the  X  plane  is  faster  than  the 
Y  plane,  and  is  therefore  a  more  useful  type,  he  should  first 
discover  what  the  Y  plane  would  do  if  it  had  the  same 
landing  speed  as  the  X  type.  Most  certainly,  this  is  not 
generally  done.  Many  types  of  planes  have  reputations  for 
high  speeds  which  in  fact  they  obtain  mainly  by  high  land- 
ing speeds  with  consequent  sacrifice  of  safety. 

The  real  solution  of  the  cleaning  up  problem  lies  in  the 
study  of  interference  drag  which  has  been  comparatively 
neglected  until  recently.  This  is  a  problem  to  be  studied  in 
the  original  design  and  not  by  tinkering  with  the  plane.  In 
the  past  where  interference  drag  has  been  relatively  uncon- 
sidered the  biplane  designer  has  suffered  in  having  two 
sets  of  wings  with  which  interference  might  be  set  up.  This 
probably  explains  why  monoplanes  have  often  shown  cer- 
tain superiorities  in  performance  which  theoretically  they 
should  not  have. 

There  is  a  growing  impression  in  many  circles  that  the 
conventional  type  of  airplane  today  has  little  hope  of  becom- 
ing a  commercial  proposition  and  that  some  radical  depart- 
ure from  present  design  will  be  necessary.  There  is  not  a 
particle  of  sound  evidence  to  this  effect.  The  science  of 
aerodynamics  has  reached  a  point  where  we  have  at  least 
a  good  idea  of  what  service  we  are  to  expect  from  the 
horsepower  that  we  put  into  an  airplane.  It  shows  us  that 
the  carefully  studied  and  designed  airplane  of  today  will 
give  us  mostly  what  we  can  expect  (apart  from  structural 
improvements)  and  that  probably  our  best  and  cheapest 
outlook  for  improvement  and  refinement  is  in  the  study  of 
interference  drag. 

From  the  practical  point  of  view,  I  do  not  share  the  ex- 
cessive admiration  which  seems  to  be  given  to  those  de- 
signers whose  beautiful  and  "clean"  designs  have  given  a 
certain  obvious  increase  in  speed  which  has  diverted  atten- 
tion from  the  increase  in  cost  and  decrease  in  load,  com- 
fort and  safety.  But  their  work  has  certainly  been  valuable 
in  calling  attention  to  the  faults  of  the,  other  kind  of  de- 
signer whose  practical  requirements  make  the  machine  so 
"dirty"  that  in  many  cases  he  seems  to  have  given  up  all 
hope  of  making  a  "clean"  job.  External  tanks  for  quick 
servicing,  external  control  wires  for  easy  maintenance, 
crude  motor  units  and  wing-bracing  for  simplified  construc- 
tion have  too  often,  in  the  past,  led  to  a  carelessness  in  de- 
tail design  which  has  inevitably  led  to  a  neglect  of  inter- 
ference drag. 

Another  argument  advanced  by  those  who  demand  high 
flying  speeds  is  the  fact  that  a  headwind  is  of  increasing- 
importance  when  the  machine  is  slower.  Thus  most 
serious  operational  calculations  for  long  distance  include  a 
headwind  factor.  This,  however,  brings  us  back  to  the 
blind  flying  subject.  Effective  use  of  the  variations  of  wind 
with  height  can  reduce  the  headwind  factor  to  something  al- 
most negligible.  Under  certain  circumstances  a  positive 
(Continued  on  following  page) 
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gain  can  be  accomplished.    It  is  not  possible,  however,  to 
use  this  wind  variation  so  long  as  our  operational  systems 
compel  us  mainly  to  remain  in  sight  of  the  ground  in  order 
to  fly  and  navigate  properly. 

As  I  have  said,  to  find  out  what  speed  really  costs  there 
is  no  use  trying  to  compare  planes  which  have  no  points  of 
comparison.  Obviously  if  you  crowd  your  passengers  into 
a  tiny  space  and  use  a  high  wing  loading  you  will  get  a 
faster  plane.  If,  however,  you  fix  wing  loading,  space  per 
passenger  and  the  amount  of  cleaning  up  that  can  be  done, 
you  will  find  that  it  takes  approximately  twice  as  much 
horsepower  to  do  150  miles  per  hour  as  it  does  to  do  120 
miles  per  hour.  Motor  power  and  weight  increase  100%, 
fuel  load  and  consumption  increase  60%  and  the  time  saved 
is  only  25%  of  the  flying  time  and  a  still  smaller  percentage 
of  the  total  time.  The  weight  of  the  additional  power  and 
the  fuel  necessary  must  then  come  out  of  the  payload.  I 
leave  it  to  those  interested  to  figure  out  just  what  this  costs. 
On  a  fair  calculation  of  that  sort  they  will  find  that  the 
extra  thirty  miles  per  hour  cost  an  amazingly  large  amount. 
Of  course,  if  you  must  run  your  airplanes  in  such  a  man- 
ner that  they  are  limited  mainly  to  daylight  and  fine 
weather,  then  all  sorts  of  high  speeds  may  be  necessary  to 
crowd  your  trips  into  the  hours  available.  As  air  trans- 
portation progresses  we  shall  undoubtedly  have  higher  and 
higher  speeds  and  the  public  will  undoubtedly  pay  for  them. 
But  the  problem  today  is  not  to  get  higher  speeds  out  of 
our  planes  but  to  make  better  use  of  the  speeds  we  have. 


ZEPPELOONATICS  AT  LARGE 
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and  thermos  coffee  I  had  consumed,  yes.  But  real  food, 
served  by  a  waiter,  no.  It  would  have  taken  more  than 
a  mere  Admiral  to  have  removed  me  from  that  chair  until 
I  had  finished  breakfast.  Whether  or  not  the  Admiral  got 
fed  eventually,  I  never  learned.  Certainly  he  missed  those 
eggs  and  bacon,  and  also  another  plate  of  the  same,  which 
I  induced  the  attendant  to  bring  me,  merely  by  fixing  him 
with  a  stern  eye  and  speaking  as  much  like  a  retired  Ad- 
miral as  I  could  manage. 

Well,  as  an  old  airplane  pilot  I  have  looked  with  some 
contempt  on  the  big  airships,  lumbering  along  at  sixty  or 
eighty  miles  an  hour,  despite  the  fact  that  they  can  lumber 
along  day  after  day  and  even  week  after  week,  without 
stopping  to  refuel.  But  that  breakfast  hit  me  a  jolt,  men- 
tally. It  was  magnificent;  it  was  stupendous;  it  was  the 
smoothest  and  most  nourishing  transportation  yet  devised 
by  the  ingenuity  of  man. 

I  left  the  mess  and  began  an  exploration  of  the  ship, 
inside  of  which  are  long  runways  known  as  catwalks, 
evidently  for  the  reason  that  no  creature  less  sure-footed 
than  a  cat  would  feel  at  home  on  them  without  consider- 
able practice. 

Now,  about  me  there  is  nothing  of  the  cat.  My  move- 
ments, by  no  stretch  of  the  imagination,  could  be  called 
feline.  On  the  contrary,  I  more  nearly  resemble  in  my 
progression  the  blundering  along  of  an  angry  rhinoceros 
through  reeds.  Therefore  for  me  to  imitate  the  sure- 
footedness  of  the  cat  on  those  catwalks  was  a  task  of 
some  difficulty.  The  walk  itself  was  about  eight  inches 
wide,  and  of  railing  or  guard  there  was  no  sign,  other  than 
a  rope  stretched  here  and  there  between  duralumin  girders. 
Even  this  was  not  continuous,  for  where  the  girders  were 
numerous  a  rope  was  evidently  considered  superfluous, 
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and  the  cat-like  stroller  was  supposed  to  cling  to  the  girders 
alone.  I  may  say  that  where  I  clung  the  marks  of  my 
clutching  fingers  in  the  metal  doubtless  will  endure  as 
long  as  the  Akron  does. 

I  should  add  here  that  if  the  Akron  were  a  commercial 
passenger  ship  there  doubtless  would  be  covered  com- 
panionways  for  passengers,  but  naval  necessity  demands 
the  maximum  of  lightness,  which  in  this  respect  is  achieved 
most  entertainingly  by  having  such  hapless  wights  as  maga- 
zine writers  imitate  the  spider  skipping  gaily  from  web 
to  web. 

I  endured  some  little  nervousness  until  I  noticed  how 
much  worse  weather  some  of  the  other  newshawks  were 
making  of  it.  I  did  make  about  half  a  mile  an  hour  or 
so,  but  one  leaden-footed  writer  simply  grew  to  a  girder 
and  had  to  be  forcibly  detached  when  the  ship  docked.  In 
fact,  I  heard  that  he  wouldn't  let  go,  even  then,  and  that 
the  crew  had  to  cut  out  a  section  of  that  girder  and  let  him 
walk  out  with  it. 

We  Zeppeloonatics  skipped  hither  and  thither  along  the 
catwalks  and  up  and  down  the  aluminum  ladders  in  the 
interior  of  that  airship,  much  after  the  manner  of  over- 
grown ants  in  a  gargantuan  ant  hill.  Why  none  of  us 
amateur  acrobats  fell  off  is  doubtless  explained  by  the  nail 
and  teeth  marks  on  various  girders.  One  of  the  lads, 
who  had  failed  to  heed  the  "four  out  of  five  have  it"  ads 
and  therefore  has  machine-made  uppers  and  lowers,  slipped 
and  fell  to  a  girder  below.  And  would  you  believe  it? — 
his  upper  and  lower  plates  were  found  clamped  tight  to 
the  girder  from  which  he  had  dropped.  He  had  simply 
slipped  out  of  his  teeth !  He  climbed  back  up,  but  couldn't 
persuade  the  grinders  to  let  go.  He  made  the  rest  of  the 
flight  clamping  girders  with  his  gums. 

Despite  these  hardships,  the  devoted  men  of  the  press 
crawled  all  over  that  Zeppelin.  To  stand  on  a  catwalk  and 
watch  several  of  them  crabbing  along  was  one  of  the  most 
pathetic  sights  it  has  ever  been  my  sorrow  to  witness.  I 
believed  the  crew  enjoyed  it  and  regarded  our  performance 
as  some  slight  recompense  for  the  damage  we  were  in- 
flicting on  the  unfortunate  mess  funds.  For  no  matter 
where  we  wandered,  or  to  what  heights  we  climbed,  none 
of  us  fell  out  of  the  ship,  and  none  failed  to  fall  into  the 
mess  rooms  for  breakfast  and  dinner.  Whether  it  was 
the  air,  the  smooth  motion,  or  the  depression  I  don't  know, 
but  the  fact  is  that  we  cleaned  that  larder  out  so  completely 
that  when  we  finally  landed  two  mice  also  walked  off, 
looking  for  something  to  eat.  For  lunch  we  had  delicious 
roast  pork,  at  which  a  Jewish  correspondent  blinked  a 
moment,  then  fell  on  with  knife  and  fork.  "What  ex- 
cellent salmon,"  he  said.  The  crew  didn't  get  a  break  even 
from  the  children  of  Israel. 

Everyone  has  seen  photographs  of  the  Akron,  yet  none 
of  them  give  the  slightest  idea  of  the  gigantic  proportions 
of  the  Navy's  new  air  cruiser.  To  comprehend  its  size 
you  have  to  see  it,  and  then  you  have  to  get  inside  of  it 
and  wander  around  for  a  while. 

We  had  107  aboard — yet  the  airship  seemed  deserted! 
True,  the  three  mess  rooms  were  filled  at  meal  times ;  many 
were  sleeping  in  the  cabins,  there  were  many  in  the  forward 
control  room,  and  a  few  in  the  rear,  or  emergency,  control 
room,  but  outside  of  those  inhabited  sections,  the  ship 
was  as  lonely  as  a  miniature  golf  course.  Stand  on  the 
catwalk  amidships,  and  away  up  forward  you'd  see  one 
of  the  crew  moving  away  somewhere;  look  aft,  and  you 
(Continued  on  following  page) 
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might  see  another  tiny  figure.  I  stood  at  one  time  for 
several  minutes  and  didn't  see  a  soul.  I  might  have  been 
alone  on  the  ship.  However,  the  watch  on  duty  were  al- 
ways busy ;  if  they  weren't  in  sight  from  where  you  stood, 
they  were  about  somewhere,  hidden  by  the  twelve  enormous 
gas  cells.  They  were  patrolling  the  avenues  throughout 
the  ship,  along  its  sides,  across  at  several  points,  up  in  the 
top  corridor,  pausing  here  and  there  to  examine  gasoline 
or  water  ballast  pipes,  to  examine  the  gas  cells  or  calling 
to  the  bridge  by  telephone — perhaps  to  report  that  a  Zep- 
peloonatic  was  making  heavy  weather  of  it  along  the 
starboard  catwalk,  and  will  they  send  the  stretcher  bearers, 
as  he's  very  shaky. 

We  had  left  Lakehurst  at  7,  headed  south,  and  at  9 :30 
were  over  the  Capitol.  The  Los  Angeles  had  joined  the 
Akron  just  before  we  reached  Washington,  and  followed 
us  as  we  circled  over  the  city.  Washington  is  the  largest 
city  in  the  world  devoted  exclusively  to  the  pleasant  busi- 
ness of  spending  money ;  it  produces  nothing  and  consumes 
everything— a  sort  of  bigger  and  better  N.A.A. 

At  Baltimore  we  flew  over  the  Constitution — not  the  one 
they've  amended  so  many  times,  but  the  other  one  that 
hasn't  been  damaged  very  much.  She  was  at  anchor  in 
Chesapeake  Bay,  and  the  Akron  dipped  in  salute  to  "Old 
Ironsides"  before  proceeding  up  the  Delaware  to  Wil- 
mington and  Philadelphia.  The  Navy  Yard  there  now 
seems  to  be  used  mainly  for  dead  storage  of  submarines 
and  destroyers.  They  had  dozens  and  dozens  of  them  tied 
together  in  the  inner  basins,  and  a  battleship  in  drydock. 
Quite  a  good  idea,  I  thought,  to  keep  it  there  through  the 
next  war;  then  we'll  be  sure  of  at  least  one  battleship  to 
place  in  the  Smithsonian  after  the  war. 

Nearing  New  York  several  of  us  were  invited  to  visit 
the  forward  control  car,  where  you  get  the  finest  view  of 
any  place  in  the  ship.  Little  flocks  of  Zeppeloonatics  had 
been  taken  there  at  intervals  during  the  flight  by  Lieut. 
Morgan  Redfield,  communications  officer,  who  had  divided 
his  time  between  the  radio  station  and  the  care  of  the 
simple  scriveners,  who,  if  left  to  themselves,  probably 
would  have  hacked  off  parts  of  the  ship  as  souvenirs  or 
thrown  banana  skins  into  the  machinery. 

Commander  Rosendahl  and  Lieut.  Commander  H.  V. 
Wiley,  executive  and  navigating  officer,  stood  on  the  bridge, 
as  the  front  of  the  forward  control  room  is  called.  They 
were  doing  no  labor  whatever — simply  standing  there. 
There  were  two  helmsmen,  one  for  the  rudders  and  the 


other  for  the  elevators,  and  these  two  lads  were  working 
pretty  lively,  especially  the  one  on  the  elevators.  They 
were  turning  the  control  wheels  back  and  forth  at  a  great 
rate,  for  the  day  was  bumpy  and  the  big  ship  was  plowing 
through  the  air  currents  and  sticking  her  nose  up  or  down 
as  she  moved  into  ascending  or  descending  columns  of  air. 
The  officers  didn't  do  any  manual  labor.  They  weren't 
pilots — they  were  the  commanders  of  a  great  ship  of  the  air. 
They'd  no  more  think  of  turning  those  wheels  than  the 
captain  of  the  Leviathan  would  think  of  horsing  the  ship 
around  himself.  I  can  see  where  the  social  status  of  air- 
plane pilots  will  improve  as  the  airplanes  grow  larger. 
The  farther  away  from  all  manual  labor  you  move  yourself, 
the  better  your  standing.  And  if  you  get  to  a  point  where 
you  don't  even  have  to  think  for  a  living,  then  you're  in 
society. 

Just  behind  the  bridge,  in  the  next  compartment  of  the 
control  car,  the  navigating  officer  examined  his  maps  and 
watched  a  compass.  Farther  back  was  the  radio  room  and 
staterooms  for  the  officers. 

In  addition  to  Seabury  investigating  New  York,  we 
investigated  it  from  the  air.  We  couldn't  see  any  of  the 
little  tin  boxes  in  which  our  city  officials  secrete  the  win- 
nings, but  we  saw  everything  else,  including  a  large  pro- 
portion of  the  deep  thinkers  who  so  magnificently  approved 
of  Tammany  Hall  at  the  recent  election.  They  looked 
about  the  way  you'd  expect  them  to  look — all  with  their 
mouths  open,  and  staring  vacantly  after  the  approved  New 
York  manner.  Last  week  they  had  stared  at  Shipwreck 
Kelly  standing  on  a  flagpole;  this  week  it  was  the  Akron; 
next  week  it  would  be  a  steam  shovel. 

As  we  proceeded  up  the  Hudson  I  made  my  way  to  the 
emergency  control  room  in  the  forward  lower  end  of  the 
fin.  By  this  time  I  had  grown  accustomed  to  the  narrow 
catwalks  and  went  hurrying  down  them  with  much  of  the 
agility  of  an  able  seaman.  On  my  next  flight  I  hope  to 
wear  roller  skates  and  really  make  time.  However,  the 
climb  down  to  the  fin  took  some  of  the  exuberance  out  of 
me.  It  is  forty  feet  right  down  from  the  catwalk,  and 
anyone  who  slips  is  guaranteed  a  practically  uninterrupted 
descent  to  the  sidewalks  of  New  York,  or  whatever  hap- 
pens to  be  below.  Here,  on  the  metal  ladders,  I  slowed 
down  to  a  crawl,  and  wished  that  I  had  been  favored  with 
a  somewhat  larger  heritage  of  the  characteristics  of  my 
arboreal  ancestors. 

As  we  sailed  over  Manhattan  I  made  my  way  up  out  of 
the  fin  and  went  on  back  and  up  into  the  tail  above  the 
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lateral  fin  or  stabilizers  where  there  is  a  gun  platform. 
Here  I  peered  out  as  we  sailed  over  the  sea  down  the 
coast,  returning  to  my  landing  station  in  the  rear  control 
car  as  we  approached  Lakehurst.  From  this  vantage  point 
I  had  a  perfect  view  of  the  landing  operations,  saw  the 
mooring  mast  out  in  the  center  of  the  field,  and  watched 
the  ease  and  skill  with  which  the  Akron's  officers  and 
crew  brought  their  ship  down.  Some  of  the  propellers 
were  turned  to  horizontal  positions  and  blew  the  ship  down, 
while  others  pushed  her  steadily  and  slowly  forward  toward 
the  mast,  the  ship  guided  by  her  elevators  and  rudders, 
until  the  landing  lines  dropped,,  were  carried  by  the  men 
on  the  ground  to  the  mooring  mast,  and  made  fast  to  the 
winch,  which  began  to  wind  the  nose  down.  Once  the  nose 
reached  the  mast,  water  lines  were  sent  aboard,  and,  as 
we  had  landed  "light,"  water  ballast  was  pumped  into  the 
ship  until  the  tail  also  descended  and  the  immense  craft 
rested  her  rear  control  car  on  a  handling  car  that  ran  on  a 
circular  track  around  the  mooring  mast. 

Our  very  delightful  flight  of  nearly  eleven  hours  was 
over.  It  was,  without  exception,  the  smoothest,  most  en- 
joyable, most  interesting  flight  I  have  ever  experienced. 
For  comfort,  pleasure,  and  interest  no  airplane  flight  can 
compare  with  it.  Compared  to  an  airplane's,  of  course,  the 
speed  was  slow.  But  the  Zeppelin  type  of  aircraft  is  not 
intended  for  air  transport  over  land,  where  it  could  not 
compete  with  existing  forms  of  land  and  air  transport. 
It  is  intended  primarily  for  travel  over  the  oceans,  where 
it  will  be  three  times  as  fast  as  existing  surface  trans- 
portation. There  the  Zeppelin  eventually  will  come  into 
its  own.  May  the  day  be  near,  so  that  those  courageous 
spirits  who  have  devoted  their  energies  to  its  development 
may  win  some  reward  for  their  faith  and  their  works,  held 
to  and  carried  on  in  the  face  of  innumerable  discourage- 
ments, disappointments,  and  general  unbelief. 

Returning  to  New  York  I  read  in  the  New  York  Evening 
Post  a  reprint  from  their  issue  of  November  2,  1831 — a 
hundred  years  ago :  "The  ship  Colossus,  Capt.  Coffin,  from 
Liverpool,  brings  Liverpool  papers  of  the  22nd  of  Sep- 
tember, and  London  papers  of  the  21st." 

Only  a  hundred  years  ago.  And  the  fastest  ocean  trans- 
port of  those  days  consumed  forty-two  days  on  a  voyage 
from  Liverpool  to  New  York!  The  Akron,  from  which 
I  had  just  disembarked,  could  make  the  same  trip  in  less 
than  two  days — in  fact,  could  make  three  round  trips  with- 
out refueling!  Who  is  rash  enough  to  predict  what  the 
next  hundred  years  will  bring?  We  may  yet  see  the  day 
when  all  postmasters  are  Democrats. 
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CRAFT ENGINES.    Minor  M.  Farleigh. .  .$3.00 


»'«"  1  1  "FICTION    " 

GODS  OF  YESTERDAY.  /.  W.  Bellah. . .  .$2.00 

SKY  LARKING.    Bruce  Gould  $2.50 

THE  SONS  OF  CAIN.   /.  W.  Bellah  $2.00 

WONDER  BOOK  OF  AIRCRAFT. 

Harry  Golding,  F.R.G.S.  $2.75 

THE  RIGHT  TO  SOLO.  R.  W.  Kessler. . .  .$2.00 


A    NARRATIVE    HISTORY    OF  AVIATION. 

John  Goldstrom  $4.00 

BOYS  LIFE  OF  THE  WRIGHT  BROTHERS. 

Mitchell  V.  Charnley   $2.00 

EVOLUTION   OF  THE   FLYING  MACHINE. 

Balloon:  Airship:  Aeroplane.  H.  Harper. .  .$5.00 
HISTORIC  AIRSHIPS.  R.  Sargent-Holland. $4.00 
KNIGHTS  OF  THE  AIR.   Lr.  L.  /.  M aitland.  $3.50 

SEVEN  SKYS.    H.  F.  Guggenheim   $2.50 

SKY  HIGH.  E.  Hodgins  and  F.  A.  Moqoun.  .$2.50 
THE  PROBLEM  OF  VERTICAL  FLIGHT. 

Parlee  C.  Grose  $1.50 

THE  WORLD'S  WINGS.  W.  J.  Davis  $2.50 

BEGINNINGS  OF  ORGANIZED  AIR  POWER. 

/.  M.  Spaight  $7.00 


I  I"  u  '""""INSTRUMENTS™  1  «*»  31 

AIRCRAFT  INSTRUMENTS. 

H.  N.  Eaton  and  Other  Specialists  $5.00 

MEASUREMENT  OF  FLUID  VELOCITY  AND 

PRESSURE.    /.  R.  Pannell  $4.00 

lliimnmiLANDING  FIELDS  AND  AIRWAYS""'"""""'' 

AIR  CONQUEST.  W.  J.  Davis  $3.00 

AIRPORTS  AND  AIRWAYS.  Donald  Duke..tf.O0 


AND  MEDICAL  "WW 

AERONAUTICAL  LAW.  W.  J.  Davis  $10.00 

AIRCRAFT     AND    COMMERCE    IN  WAR. 

James  M.  Spaight   $2.25 

AIRCRAFT  LAW— MADE  PLAIN. 

George  B.  Logan,  A.  B.  L.  L.  B  $3.00 

AIR  POWER  AND  WAR  RIGHTS. 

/.  M.  Spaight  $10.50 

AVIATION  LAW.  Henry  G.  Hotchkiss  $7.50 

LAW  OF  AVIATION.    Rowland  W.  Fixel.. $7.50 

LAW  OF  THE  AIR.    Carl  Zollman  $5.00 

NATIONAL  REGULATION  OF  AERONAUTICS. 

Chas.  C.  RohMna,  Ph.D  --..$3.00 

THE   LAW   IN   ^RELATION   TO  AIRCRAFT. 

L.   A.    Wingfield,   M.C.,   D.F.C.,   and  R.  D. 

Sparks,  M.C  $5.00 

U.  S.  AVIATION  REPORTS,  1931  $10.00 

AVIATION  MEDICINE.  L.  H.  Bauer,  M.D..f7.S0 


MANUFACTURE  AND   USE  OF  PLYWOOD 

AND  GLUE.    B.  C.  Boulton  $2.25 

METALLURGY  OF  ALUMINUM  AND  ALU- 

MINUM  ALLOYS.  Robert  J.  Anderson .  .$10.00 
ENGINEERING      MATERIALS      (VOL.  I) 

Ferrous.  A.  W.  Judge   $8.50 

ENGINEERING      MATERIALS      (VOL.  II) 

Non-Ferrous  and  Organic  Materials.  Judge. $7. 50 
ENGINEERING     MATERIALS     (VOL.  Ill) 

Theory  and  Testing  of  Materials.  Judge. .  .$6.00 

BmntiimHiniiin  meteorology'"'"""""™™'""" 

AERONAUTICAL   METEOROLOGY.  (Revised 

edition).    W.  R.  Gregg   $4.50 

A  CLOUD  ATLAS.    Alexander  McAdie  $1.50 

AN  ANALYSIS  OF  METEOROLOGY. 

Harold  Lewis  Kirby   $4.00 

CLOUD  STUDIES.  A.  W.  Clayden,  N.  A... $4.50 
FORCE  OF  THE  WIND.  Herbert  Chatley.  .$2.00 
MAN  AND  WEATHER.  Alexander  McAdie.%2.00 
METEOROLOGY  FOR  AVIATOR  AND  LAY- 
MAN.   Richard  Whatham   $3.00 

WEATHER.  E.  E.  Free  and  Travis  Hoke. .  .$3.00 
WEATHER  AND  WHY.  Capt.  I.  E.  Elm.. $2.50 

miinimmmmiiimimin MODEL  AIRPLANES  """""i   '  """"" 

BEGINNERS  BOOK  OF  MODEL  AIRPLANES. 

C.  H.  Cloudy  ■■  $1.75 

BEGINNING  TO  FLY.  Merrill  Hamburg.  .$2.50 
BUILDING  AND  FLYING  MODEL  AIRCRAFT. 

Paul  Edward  Garber   $2.25 

MINIATURE   AIRCRAFT,    HOW   TO  MAKE 

AND  FLY  THEM.  O.  H.  Day  and  T.  Vincent  80c 
MODEL  AIRPLANES.    Joseph  Ott  $2.50 

I"  "I""'  '"""I""'"""' PARACHUTES    »""""  ""  "I 

TUMP.    Don  Glassman   $3.00 

PARACHUTE.    Charles  J.  V.  Murphy  $2.50 


AERIAL  PHOTOGRAPHS.  Lt.  Reeves,  ^.C..$5.00 
AIRPLANE  PHOTOGRAPHY.  H.  B.  Ives.$4.00 
APPLIED  AERIAL  PHOTOGRAPHY. 

Capt.  Ashley  C.  McKinley  $5.00 

"'"'"""  '  ""  npOETRY"»"""»«ni'W""«'  >  "'""'» 

WINGED  SHIPS.    E.  D.  Booth  $1.25 

WINGED  TRAILS.   Louis  DeJean  $1.50 

m  TRANSPORT  &  COMMERCIAL  AVIATION  mil 

AIRPLANE  TRANSPORTATION. 

James  G.  Wooley  and  Earl  W.  Hill  $3.50 

AN  INTRODUCTION  TO  THE  ECONOMICS 
OF  AIR  TRANSPORTATION.  Kennedy.  .$2.00 

AVIATION:  ITS  COMMERCIAL  AND  FINAN- 
CIAL ASPECTS.    Richard  Rea  Bennett  $3.00 

CIVIL  AIRPORTS  AND  AIRWAYS. 

Archibald  Black   $4.00 

OPPORTUNITIES  IN  AVIATION. 

Walter  Hinton   $3.00 

PRINCIPLES  OF  TRANSPORTATION. 

E.  R.  Johnson,  Ph.D.,  Sc.D.,  G.  G.  Hubner, 
Ph.D.,  and  G.  L.  Wilson,  Ph.D  $5.00 

THIS  AVIATION  BUSINESS.  E.  Dickman.%3.50 

TRANSPORT  AVIATION  (2nd  Edition). 

Archibald  Black   $5.00 

AIRCRAFT  YEAR  BOOK  1931  $6.00 

ALL  THE  WORLD'S  AIRCRAFT. 

1930— Jane's  $14.75 


All  Prices  Include 
the  Postage 


AERO  DIGEST 

220  West  42nd  Street,  New  Yorlt 


Remit  by  Money  Order 

or  Check 


DECEMBER,  1931 
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Expert 
Aeronautic 
Instruction 

Practical  Up-to-date 
Approved 


Airplane  Mechanics 
Rigging  Handbook 

By  R.  S.  Hartz,  formerly  Lieut.  Colonel,  Air 
Corps,  U.  S.  Army;  and  Lieut.  E.  E.  Hall, 
formerly  Editor,  "Aircraft  Servicing."  104 
illustrations,  $3.50 


Covers 


nance,  inspection,  and  repair  of  airpls 
fully  handling  planes  on  the  ground  and  in  the 
shop;  sequence  of  rigging  steps;  how  to  true 
up  the  assembled  ship;  how  to  adjust  the  wings 
and  control  surfaces  for  "hands  off"  flying; 
the  materials  of  patching,  splicing,  and  repairing 
of  all  kinds;  practical  hints  for  riggers;  in- 
stalling and  correcting  compasses;  packing  para- 
chutes ;  etc. ;  etc. 

Practical  Flying 

By  Major  B.  Q.  Jones,  Air  Corps,  U.  S. 

Army;  Pioneer  Pilot;  formerly  Chief,  Army 

Aviatton  Training.  $3.00 
This  famous  pilot's  manual  can  save  you  hours 
of  time  and  a  lot  of  money.  It  gives  you  that 
basic  flying  information  you  would  have  to  learn 
otherwise  by  long  and  costly  experience.  Taxy- 
ing,  the  take-off,  the  initial  climb,  emergency 
landings  after  the  take-off,  straight-away  flight, 
turns,  figures  of  eight,  glides,  landings,  cross 
country  flying,  and  stalls  and  spins  are  all  thor- 
oughly covered.  Additional  chapters  are  packed 
with  useful  facts  on  planes,  instruments,  tech- 


the  controls  and  the 


Gliders 
and  Gliding 

By  Lieut.  Ralph  S.  Barnaby,  Scientific  Sec- 
tion, Bureau  of  Aeronautics,  U.  S.  Navy; 
First  American  First-Class  Licensed  Glider 
Pilot.    123  illustrations,  $3.00 


flight  training,  with  full  informa 
of  gliders,  ground  and  wind  conditions,  launching, 
first  flights,  maneuvering  the  glider,  and  landing. 
Starts  with  primary  instructions  and  progresses 
through  secondary  training  to  a  full  course  _  in 
soaring.  Contains  useful  data  on  design  prin- 
ciples, structural  details,  materials,  assembling, 
rigging  and  aligning. 


Our  Standard  Guarantee 


You  order  with  the  privilege  of  < 
tion  before  purchase.  Payment  is  not  due 
until  five  days  after  a  book  has  been  de- 
livered; you  may  return  it  within  that 
period  for  credit  if  you  find  it  unsatisfac- 


Monthly  Payment  Option 

If  your  order  amounts  to  $5.00  or  over, 
you  may,  if  you  prefer,  take  advantage  of 
our  monthly  payment  terms.  Under  this 
plan  you  send  us  each  month  a  payment 
which  will  vary  with  the  amount  of  your 
order,  but  will  not  be  less  than  $2.50, 
plus  on  each  payment  a  uniform  service 
charge  of  10c;  so  that  your  entire  account 
will  be  paid  up  within  six  months  from 
the  date  of  your  purchase.  Check  in  the 
space  provided  in  the  coupon  if  you  prefer 
to  divide  your  payment  in  this  way. 


Ai 


ft 

By   Lieut.   Myron  F.   Eddy,  U. 
Retired;    Director    of    Radio,  /. 
Institute.    68  illustrations,  $4.50 
The  only  complete  guide  to  the  principles,  equip- 
ment,   installation,    operation,    and  maintenance 
of  aircraft  radio.   Tells  how  it  is  used  in  aerial 
jte-         navigation,  with  complete  details  about  apparatus, 
radio  beacons,  instrument  toard  visual  indicators, 
etc.;  how  weather  data  and  flight  orders  and 
reports   are   exchanged   between   airplanes  and 
ground  stations;  how  radio  sets  are  installed  in 
planes,  and  how  the  plane  is  electrically  bonded 
and  _  shielded  to  eliminate  interference ;  how  to 
service  radio  sets;  full  details  of  specific  cir- 
cuits; the  Federal  regulations,  etc.,  etc 

Aer  onau  tica  I 
Meteorology 

By  Willis  Ray  Gregg,  Principal  Meteorologist; 
In   Charge  of  Aerological  Division,   U.  S. 
Weather  Bureau.    126  illustrations,  $4.50 
Here  you  will  find  the  useful  facts  about  the 
atmosphere  and_  weather  conditions  needed  by 
everyone  active  in  aviation.   Revised  and  greatly 
enlarged,  this  manual  outclasses  its  field.  The 
new  material  covers  Fog,  Ceiling  and  Visibility, 
Airship  Meteorology,  Ice  Formation  on  Aircraft, 
the  Weather  Bureau  Airway  Reporting  Service, 
etc.     In    addition,    local    forecasting,  reading 
weather  maps  at  a  glance,  pressure  "lows"  and 
"highs,"  and  complete  data  on  winds,  clouds, 
etc.,  are  given. 


of  Aviation 

By  Colonel  V.  E.  Clark,  formerly  Chief  Aero- 
nautical Engineer,   U.   S.   Army.    24  illus- 
trations, $3.00 
A  simple  explanation  of  the  principles  of  flight 
and  of  elementary  airplane  design,  telling  just 
WHAT  an  airplane  does,  and  WHY.   The  book 
covers  aerodynamics  by  simple  comparisons;  laws 
of  motion  and  airplanes;   air  forces;   lift  and 
drag;  airflow  over  various  surfaces;  effects  of 
air  flow;  stability  and  control-  the  effects  of 
powered   flight,  slipstream,  etc.',  what  happens 
in  turns,  banks,  wind  gusts,  etc.;  the  earth's 
atmosphere  and  the  effects  of  altitude;  the  parts 


Simple  Aerodynamics 
and  the  Airplane 

By    Charles   N.   Monteith,   Chief  Engineer, 
Boeing  Airplane  Co.,  3rd  edition,  revised  by 
Colonel  C.  C.  Carter,  U.  S.  Military  Academy, 
West  Point.  $4.50 
This  is  the  famous  book  used  at  West  Point 
and  in  over  70  other  leading  colleges  and  flying 
schools.   It  is  known  as  the  ideal  introduction 
to  aerodynamics.   It  contains  over  200  illustra- 
tions.  It  makes  everything  perfectly  clear  about 
airplane   types  and  characteristics;    the  action 
and  effect  of  the  air  on  airplane  flight;  engine 
and  propeller  characteristics;   construction;  de- 
sign;  performance;   stress   loadings;  materials; 
equipment;  navigation,  etc. 

The  Navigation 
of  Aircraft 

By  Lieut.  Logan  C.  Ramsey,  U.  S.  Navy; 
Instructor  in  Aerial  Navigation,  Pensacola 
Naval  Air  Station.    51  illustrations,  $4.50 
This  book  is  a  practical  discussion  of  the  aerial 
navigation  actually  used  in  ordinary,  everyday 
flight.     It  sets  the  proper  balance  between  the 
three    branches    of    avigation— piloting,  dead 
reckoning,  and  aerial  astronomy.   In  addition  to 
its  major  presentation  of  the  principles  and  prac- 
tice of  position  finding  by  calculation  and  ob- 
servation,  it   covers   fully   the   mechanical  aids 
of  navigation,  navigational  procedure  in  prac- 
tice, blind  flying,  applicaton  of  weather  data  to 
navigation,  etc.,  etc. 

Building  &  flying 
Model  Aircraft 

By  Paul  Edward  Garber,  Smithsonian  Insti- 
tution.    198   illustrations,  $2.25.     (By  mail 

A  complete  course  in  model  building — the  official 
book  of  the  Playground  and  Recreation  Associa- 
tion of  America,  the  association  carrying  the 
endorsements  of  Wright,  Lindbergh,  and  Byrd. 
Provides  full  instructions  for  building  fifteen 
types  of  model  aircraft,  with  data  on  sixteen 
others  from  which  models  can  be  built.  Large, 
easily-followed  drawings  make  every  step  clear. 
Covers  all  types  of  models,  wooden^  and  metal 
parts,  propellers,  materials,  tools,  alignment  for 
successful  flight,  etc.,  etc. 


(.fill  in,  tear  out. 


Mail  this  form 


->  L 


On*Approval  Order  Form 

The  Ronald  Press  Company,  Publishers 
Dept.  M474,  15  East  26th  Street,  New  York 

Please  send  me  the  books  I  have  checked  below,  billing  me  at  the  prices  shown. 

□  Check  here  to  use  the  monthly  payment  plan. 

□  Hartz-Hall,  Rigging  Handbook  $3.50      □  Gregg,  Aeronautical  Meteorology.  .  .$4.50 

□  Eddy,  Aircraft  Radio                          4.50      □  Ramsey,  Navigation  of  Aircraft   4.50 

d  Monteith-Carter,  Simple  Aerodynamics  4.50     □  Barnaby,  Gliders  &  Gliding   3.00 

□  Jones,  Practical  Flying                       3.00      □  Clark,  Elements  of  Aviation   3.00 

□  Garber,  Building  &  Flying  Model  Aircraft  $2.45 

Home  Address  

City  State*  

□  Employed  by, 

□  or  Reference  Address  

//  outside  continental  U.  S.  and  Canada,  send  cash,  plus  25  cents  per  book  for  shipping. 
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BUYERS'  DIRECTORY 


$9.00  per  inch.         Payable  in  advance. 


REAL  BARGAINS 


AMERICAN  EAGLE:  NC-533H.  licensed;  total 
time,  165  hours;  Mlllerized  OX;  linen  A-1....S575 
FA1RCHILD  KR-21:  NC-363N:  total  time.  250 
hours;  new  type  Kinner  engine;  metal  prop,  full 
air  wheels;  wonderful  condition;  licensed  $1350 

CURTISS  ROBIN;  NC-383B;  total  time,  215  hours ; 
just  relicensed;  new  OX  motor;  metal  prop;  won- 
derful condition;  ready  to  bo  $895 

CHALLENGER  KR-31:  NC-258K,  licensed;  new 
motor;  total  46  hours;  like  new  $775 

WACO  225:  J-5,  NC-943H;  electric  starter;  metal 
prop;  flares;  landing  lights:  total  time,  175  hours, 
like  new   $2950 

MONOCOUPE:  Lambert  90;  Townend  ring;  air 
wheels;    brakes;    steel    prop;    licensed;    very  little 

time   $1460 

WACO  F:  Warner,  like  new  $2900 

ST1NSON  JR:  J-6  240  Wright:  total  time.  225 
hours;  plane  and  motor  like  new;  special  paint  job. 

licensed   $3250 

CURTISS-WRIGHT  SEDAN:  Three  months  old: 
NC-11S64:  Challenger  185  h.n.  motor,  metal 
propeller,  landing  lights,  turn  and  bank  indicator, 
.'Icrfrlr  starter,  heater,  air  wheels.  Curtlsg  anti- 
drag  ring;  total  time.  75  hours:  just  like  new.. $3975 
1930  WARNER  MOTOR:  No.  803:  complete;  ready 
to  install;  just  given  major  overhaul  $595 

CHALLENGER  170  H.P.  ENGINE:  total  time,  32 
hours;  complete  with  metal  prop;  ready  to  In- 
stall  $475 

COMET  ENGINE:  165  h.p.;  total  time,  50  hours: 
just   completely   overhauled:   complete   with  exhaust 

ring   $400 

STEEL  PROPS:  For  Warner,  Comet  J-5;  new.. $150 

WOOD  PROPS:  Hamilton,  for  OX.  Kinner.  War- 
ner and  J-5   $45 

SCINTILLA  MN-7  magnetos  Each  $35 

WRIGHT  WHIRLWIND  J5  motor;  Total  time,  70 

hours:  Al  condition  $650 

STROMBERG    CARBURETORS:    For    Comet  and 

Warner  engines;  brand  new  Each  $50 

HEYWOOD  AIR   STARTERS:  Complete. . Each  $75 


All  airplanes  and  equipment  on  hand 
NEPCO  TRICITY  AIRPORT 
Terms  to  responsible  parties. 
For  information,  write,  wire  or  call. 


MAJOR  LESLIE  G.  MULZER 

Nepco  Tri-City  Airport 
Wisconsin  Rapids  Wiscons 


ARRIGO  BALBONI 
AIRPLANE  SUPPLIES 


CHEAP.    I  have  _ 
If  it  is  anything  connected  with  wa 
I  HAVE  IT.     BEST  DOPE — $1.25 


1543-45  Riverside  Dr 


IDENTIFICATION  WRISTLETS 


Made  in  Sterling  Silver  $2.50  Each 
Gold -Filled  $5.00  Each 
Engraving  2c  Per  Letter 
Emblems  for  Flying  Schools  and  Clubs 
ALL  SORTS  MEDALS        ALL  SPORTS 

JOHNSON  CO. 

352  W.  13th  St.   "Wing  Building"   New  York 
Write  for  Catalog  "E" 


•»**e „• M  ?Wn<> 

"the  Price  m 

OTHERS,  P^ 


SELECTED  CLEAR  AERO 

SPRUCE 

FOR  QUICK  SHIPMENT  FROM  CHICAGO 
ROUGH  OR  FINISHED  TO  EXACT 
SIZE  FOR  YOUR  PLANE  OR  GLIDER 
Lowest  Wholesale  Pnces 
PIKE-DIAL  LUMBER  CO. 

Phone  Canal  0049      CHICAGO     2251  So.  Loomls  St. 


FLYING  CLUB  PINS 


35c 


FREE  CATALOG 

shown  sliver  plate  35 
3  50    doz.     Gold  DUt 


BASTIAN  BROS.  CO. 

53  Bastian  Building  Rochester,  N. 


SCINTILLA  MAGNETOS 

ALL  TYPES 
Also  other 

Simms,  Splitdorf — at  astonishingly  low  prices.  Latest 
style  Robert  Bosch  Boosters,  brand  new,  at  only  $0.00 
each.  Parts  for  all  types  of  magnetos.  Shielded  and 
Unshielded  Harnesses  for  9  cyl.  engines.  $22.50  each. 

U.  S.  MAGNETO  CO. 

Blvd..  Chicago,  Illinois 


N.  A.  C.  A.  COWLINGS 
WHEEL  PANTS 
SPEED  RINGS 

Manufacturers  of  Metal  Specialties  for  20  Years 

HILL  AIRCRAFT  STREAMLINERS  CO. 
818-822  Reedy  St.  Cincinnati,  Ohio 


Rebuilt  Airplane  Engines 

20  Curtiss  OX5   $125  each 

6  Curtiss  OXX6    175  each 

20  Hisso  Model  A   195  each 

12  Hisso  Model  E   255  each 

2  Wright  E2    345  each 

Send  for  Complete  Descriptive  List 

HECKMAN  MACHINE  WORKS 

4026  W.   Lake  St.  Chicago,  Illinois 

Phenix  Clear  Nitrate  Dopes 

Clear  —  $1.20  per  oal.  In  50  gal.  barrels 

—  $1.25  per  gal.  In  30  gal.  barrels 

—  $1.50  per  gal.  In  5  gal.  boxed  cans 
Pigmented  —  $2.20  per  gal.  In  5  gal.  boxed  cans 

yellow,  Blue,  Maroon.  Green.  Cream.  Khaki.  Aluminum, 
I'luk.  White.    Immediate  shipments,  fresh,  high  grade. 
PHENIX  AIRCRAFT  PRODUCTS  CO. 
Williamsville,  N.  Y. 


AERONAUTICA 

The  monthly  International  Illustrated  Review 
Official  publication  of  the  pilots  ot  Italy 
The  richest  and  largest  aeronautical  publication.  Every 
one  interested  In  aeronautics  should  read  our  review. 

Address  your  subscription  to: 
Aeronautica,   Via   Gesu  N.  6.   Milano,  Italic. 
Subscription:  Llres  100  Specimen:  10  Lires 


Exceptional  Values 
Used  Ships  and  Motors 

New  Curtiss  Wright  Sedan,  240  H.P  $7,500 

New  Travel  Air  Sportsman,  3-pl., 

125  H.P.  Kinner   3,900 

Stir.son  Junior — Brand  New   4,600 

Kellett  Autogiro— Brand  New   6,885 

Curtiss  Wright  Junior — Brand   New   1,200 

Spartan  Monoplane,  60  H.P. — 

Brand  New    1,900 

Kinner  Fleet  with  Airwheels   1,500 

Buhl    Bull  Pup — Almost    New  1,100 

Ludington     Overhauled     OX5  Motors 

Complete — only  3  left   75 

One      Overhauled      Model      E  Hisso 

Complete    100 

Curtiss   C-6   Motor — New   300 

D.  H.  Gipsy  Motor — Rebuilt — 

260  hrs   400 

SPECIAL  BARGAINS  IN  INSTRUMENTS 
PARACHUTES  ALMOST   NEW  AT  SPECIAL 
PRICES 

NEW   HAMILTON   STANDARD  STEEL 
PROPELLERS  AT  COST 

Waco  9  and  10  Parts— Curtiss  OX5  Parts- 
Used  Airplane  Parts 
All  Makes — 50%  off  List  Prices 

Waco     9  Wings,  Brand  New  $  50  ea 

V/aco  10  Wings,  Brand.  New   150  ea. 

Write,  call  or  see  us  for  the  ship  you  want. 


LUDINGTON  FLYING  SERVICE, 
Inc. 

CENTRAL    AIRPORT,    CAMDEN,    N.  J. 
Camden  8060 


For  Christmas 

copy  of  WINGED  TRAILS,  that  popular 
of  looping  lyrics  and  tailspinnine  ballads 
by  Louts  DeJean.  Includes  "Conquest"  (chosen  for 
recent  anthology  by  Edwin  Markham),  "Taliaferro 
Field."  "Don  John's  Last  Flight."  and  the  famous 
"Seven  Dead  Flyers."    $1.50  postpaid. 

CALIFORNIA  PRESS 

300  Broadway  San  Francisco 


CYCLOMOTOR 


Government  calibr; 
tion     rating,     22  J 


23  50  R.P.M. 


Lightest  two  cylinder, 

the  mlrket.  Weight 
complete,   with  66" 
propfller,  60  lbs. 
Quantity  prices  to  legiti- 
mate manufacturers 

CYCLOPLANE  CO.,  Ltd. 


SWEEBROCK 

FLIGHTEX  A  COVERS 

T\  ON'T  wait  till  the  inspector 
grounds  your  plane.  Recover 
now.  Prices  are  low.  We  sell 
ready  made  Flightex  covers  for 
any  make  plane.  Also  Dope, 
Cloth,  Tape,  Rib  Cord,  Lacquer 
&  Thinner.  Prompt  Shipment. 
Write  for  Price  List. 

SWEEBROCK  AVIATION 
CO.,  INC. 

Box  176,  Dept.  5,  Fort  Wayne,  lad. 
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BUYERS'  DIRECTORY 


PATENT 


Z.HaPOLACHEK 
3is>?  NEW  YORK 


DO 
I  T 
NOW 


TRADE  MARK  by  I 

fi£G.  PATENT  ATTORNEY  Pf?OF  ENG/NEFff 

WHAT  IS  YOUR  INVENTION? 
Send  me  a  simple  sketch  or  model  for 
 CONFIDENTIAL  ADVICE  


AVIATORS'  GIFT  SET 

Propeller  Collar  and  Tie  Klips 


Original,  stylish  i 


gold  plate.  $1.00 


Delmar  Specialty  Company 


BARGAINS  !  !  ! 

$100,000  worth  new  and  used  Licensed  Air- 
planes, Motors,  Parachutes,  Wood  and  Steel 
Propellers;  Part,  for  J-5,  Wasp,  Klnner,  VeUe, 
Cirrus,  Siemens  Motors  at  tremendous  dis- 
counts.   Write  for  our  free  monthly  bulletin 

AERO  BROKERAGE  SERVICE  CO. 

Los  Angeles  Airport  Inglewood,  Calif. 


INSURANCE  WRECKS  FOR  SALE 

Pratt  &  Whitney  Wasp,  Hornet,  J4,  S  and 
6  motors,  hubs,  propellers,  crankshafts,  cylin- 
ders, starters,  generators,  Scintilla  magnetos,  all 
or  any  part  of  these  motors,  some  of  them 
,-actically  nei 
pli 

sending  us  your  orders.  Shipments  sent  subject 
to  your  inspection,  guaranteed  satisfactory. 
Parts  for  all  makes  of  motors.  Bendix  and 
other  wheels,  tires,  airplane  instruments  and 
supplies  of  all  kinds  and  descriptions.  Largest 
stock  in  the  world.  Cirrus,  Comet,  Anzani  six, 
LeBlond  90;  propellers  included,  in  perfect  con- 
dition, less  than  $350.  26x4  wheels,  $2.50. 
10x3,  14x3,  18x3,  20x4  wheels  with  ball  bear- 
ings. 20x4  disc  wheels  for  cycle  cars  or  gliders. 
Landing  gear  struts.  New  Ford  wheel,  tire  and 
tube  with  hydraulic  brake  40x10.  All  or  any 
part  of  large  5ATC  Ford.  Slightly  used  Kin- 
ner  motors,  $550.  New  Kinner  motors,  $700. 
Large  left  Travel  Air  monoplane  wing.  Stand- 
ard Steel  propellers  and  hubs.  Government 
specification  dope,  $1.50  per  gallon.  Flightex 
cloth,  42c  per  yard.  13-volt  generators  with 
propellers,  $15.00.  Small  storage  batteries. 
Radio  generators. '  Inertia  and  electric  starters. 
"If  it  flies  we  have  it." 
Write,  wire  for  bargains. 
CRAWFORD  AIRPLANE  SUPPLY  CO. 
Venice,  California 


FOR  SALE 

PACKARD  800  H.  P.  ENGINES 

12  Cylinder  Geared  Type 

THE  VIMALERT  COMPANY,  LTD. 
835  Garfield  Ave.,  Jersey  City,  N.  J. 


NEW  AND  USED 
AIRPLANE  S 

of  alt  sorts  and  descriptions 

BOUGHT,  SOLD  and  EXCHANGED 

AVIATION    SALES  COMPANY 
Dealers  &  Brokers 
Los  Angeles  Metropolitan  Airport 
Van  Nuys,  California 


EAGLEROCE   PARTS,  ETC. 

J-5  motor  cowling,  complete,  new,  $60.  Wings,  $70. 
Elevators,  $12.  Stabilizers,  $15.  Rudders,  $20.  Balloon 
Wheels:  '22  x  10  tires  and  tubes,  new,  pair,  $50.  900 
x  6  (750  x  10)  Brakes,  tires  and  tubes,  new,  pair, 
$75.  OX5  Motors,  $50;  parts  25%  to  50%  discounts. 
Instruments:  Banks  and  turns,  $50;  Jones  tachs.  $15, 
etc.  Douglas  aircraft,  400  h.D.  Liberty,  licensed.  $1200. 
Send  for  Our  Lists — Tremendous  Discounts 
DYCER  AIRPORT 
9401  So.  Western  Avenue  Los  Angeles,  CalH. 


F  LY  I  N 


AIRPLANE  AND  ENGINE 

MECHANIC'S  COURSE 

Three  months  to  complete—  $175 

Ccu:ip!etf  and  new  equipment.  Work  on  actual  planes 
:it  I'urlns  Valley  Stream  Airport  For  full  particulars 
write 

NASSAU  AIR  SERVICE,  INC. 

Curtiss  Field,  Valley  Stream,  N.  Y. 
(Phone   Valley   Stream  4874) 

7  East  42nd  St.,  New  York  City.  Room  311 


NORTHEASTERN  AIR 
SERVICE,  INC. 

Complete  flying  courses,  new  modern  field 
and  equipment.  Transport  Course,  includ- 
ing new  Great  Lakes  Trainer,  $3,585. 
Equipped  for  night  flying.  Sales  and  service. 
BRIDGEPORT.  CONN. 


C  SCH 


This  is  a  good  time 

to  LEARN  TO  FLY 

DURING  the  winter  months 
school  enrollments  are  usually 
smaller  than  in  the  summer.  In- 
structors— ground  and  flying — have 
more  time  to  give  you  personal  and 
individual  attention.  If  you  are 
thinking  of  taking  a  mechanic's  or 
flying  course,  now  is  the  time  to 
do  it. 

In  addition  to  the  school  adver- 
tisements on  this  page,  you  will 
find  other  school  advertising  on 
pages  4,  5,  9,  14,  15,  20,  71,  72,  101, 
102,  103  and  104. 


OO  LS 


MARION    McKEEN    AERONAUTICS,  Ltd. 

School  of  Aeronautics 
WACO  DEALER 

Modern  up-to-the-minute  method  of  teaching.  Grade 
system,  stipulated  courses.  Nothing  omitted.  Nottuni 
repeated  unnecessarily.  NEW  WACO  PLANES  USED 
EXCLUSIVELY.  TEACHING  TO  A  STANDARD 
NOT  TO  A  PRICE.    Write  for  particulars. 

160  Pacific  Alrmotlve  Bldg. 
Los  Angeles  Airport,  Inglewood,  Calif. 


EAGLE  AIRWAYS 

Hinckley,  Illinois 
GO  Miles  West  of  Chicago 

We  offer  a  very  complete  aeronautical  course  and 
courses  within  the  reach  of  every  individual  interested 
in  learning  to  fly.  Equipped  for  night  flying.  New 
Equipment.  Transport  Pilots,  free  accommodations. 
Dealers  for  Curtiss-Wright  sales  and  servlee.  Write 


CLASSIFIED  ADVERTISEMENTS 


WANTED 


WANTED:  Motor  equipped  with  prop  for  Heath 
Parasol.  Must  be  in  good  condition  and  priced 
reasonably.  Send  full  particulars.  J.  Marek,  Jr., 
Ashley,  No.  Dak. 


WANTED:  Will  trade  1927  Indian  Scout  motor- 
cycle just  overhauled,  perfect,  for  Anzani  35 
horsepower  or  converted  Henderson.  Send  details. 
Lou  Hrdlicka,  17  Lawrence  Street,  Rahway,  N.  J. 


WANTED:  JS  Waco,  either  straight  or  taper  wing 
job,  preferably  less  motor.  Will  pay  cash,  must 
be  bargain.  Write  or  wire.  Glen  W.  Fellows, 
1406  Union  &  Peoples  National  Bank  Bldg.,  Jack- 
son. Michigan. 


WANTED:  2  or  3  place  air  cooled  late  production 
plane.  Will  pay  cash.  Wrecked  or  otherwise. 
Lombard  Airport  Co..  Inc.,  Lombard,  III. 


WANTED:  Curtiss  Challenger  motor.  Spartan 
C-3  wings  and  landing  gear.  Have  OX-S  Eagle- 
rock  and  cash  to  trade.  Diamond  Airport,  519 
West  Summit,  San  Antonio,  Texas. 


WANTED:  Late  model  5- place  Standard  or 
3-place  job  with  Warner  or  Kinner  in  good  con- 
dition. Full  particulars  and  price  in  first  letter. 
AERO  DIGEST,  Box  1239. 


CASH  for  light  two  or  three  place,  air  cooled 
NC  job.  Must  be  under  $500.  Prefer  Bird.  Other 
light  planes  considered.  Howard  Pidgeon,  Wil- 
mington, Ohio. 


WILL  BUY  Waco  10,  Travel  Air  2000  or  similar 
ship  that  needs  recovering.  Must  be  in  good 
shape  otherwise.  Sweebrock  Aviation  Co.,  Box 
175,   Fort  Wayne,  Indiana. 


WANTED:  Used  Monocoupe,  Monoprep  or  other 
two-place  job  or  OX-5  Robin.  Price  must  be  right 
for  cash.    Monty  Barnes,  401  N.  Grove,  Wichita, 


WILL  BUY  FOR  CASH,  if  priced  right,  licensed 
Bird,  Monocoupe,  Waco  or  light  cabin  ship.  Wm 
Reed,  City  Airport,  Youngstown,  Ohio. 


WANTED:  Motor  30  to  45  H.P.  Will  consider 
Salmson,  Anzani,  Continental,  Aeronca,  Szekely 
or  anything  up  to  150  pounds.  S.  B.  Mathieu, 
3609  Avenue  K,  Fort  Worth,  Texas. 


WANTED:  Wings  and  rudder  for  Waco  9.  Must 
be  cheap.  Write  details  in  first  letter,  giving 
condition,  price,  etc.  T.  Tereta,  Stony  Creek, 
Virginia. 


WHO  HAS  a  2  or  3  place  ship  to  trade  for  1930 
DURANT  COUPE  in  excellent  condition.  Write 
particulars,  P.  O.  Box  57,  Pittsfield,  Mass. 


WILL  BUY  Cessna  DC6A  powered  with  either  a 
300  Wright  or  a  Wasp  Jr.  Give  complete  details 
in  first  letter.    Box  19,  Cincinnati,  Ohio. 


(Classified  Ads  continued  on  next  page) 
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CLASSIFIED  ADVERTISEMENTS 

Rates:  10c  per  word;  $2.50  minimum;  payable  in  advance.   Forms  close  24th  of  month  preceding. 

(Continued  from  page  109) 


FOR  SALE:  J-5  Engine,  450  hours;  J6-9  cylinder 
engine,  560  hours,  160  hours  since  modernization 
and  overhaul.  Hand  inertia  starters,  instruments, 
J5  engine  parts,  wooden  propellers  for  JS,  other 
accessories  at  reduced  prices.  Bellanca  Aircraft 
Corporation,   New   Castle,  Delaware. 


STOCK  CLEARANCE  SALE:  December  only. 
Barling  NB3  LeBlond  60,  $1395.  American  Eagle 
Hisso  180  E,  $1000.  American  Eagle  Kinner  KS, 
$1495.  Curtiss  Junior,  $1350.  All  licensed  and 
practically  new.  Wright  J-5  motor,  overhauled, 
$695.  Used  Kinner  KS  and  B5  parts  at  a  50% 
discount.  Montgomery  School  of  Aeronautics, 
Montgomery,  Ala. 


HEATH-HENDERSON  MOTOR  in  excellent  con- 
dition. S-B  Special  and  Heath  propeller,  complete 
accessories.  Should  be  seen  to  be  appreciated. 
$90.  Finished  tail  unit  for  sportplane,  $15.  Cable, 
turnbuckles,  glider  wings;  dirt  cheap.  Inquire, 
John  Thomson,  302  Cleveland  Avenue,  Hasbrouck 
New  Jersey. 


A  REAL  BARGAIN:  OX-5  Lincoln  Page,  just 
relicensed  and  in  perfect  mechanical  condition 
throughout,  and  same  as  new.  Will  accept  good 
automobile  as  part  payment  on  this  ship.  Write 
or  wire  Becker-Forner  Flying  Service,  Inc.,  Jack- 
son, Michigan. 


BARGAINS   IN  MOTORS,   propellers  and  hubs 

for    lightplanes,  iceboats,    snowsleds.  Converted 

Harleys   $35   to  $50   with   propeller.     Fords  and 

Chevrolets  with  propellers  and  magnetos,  $50  to 

$125.    Propellers  $5  to  $12.   Hubs  $5.    New  Flying 

Flivvers,  $650.  Blueprints,  $5.  Circulars,  W. 
Storms   Aviation   Co.,   Spartanburg,   S.  Carolina. 


FOR  SALE  OR  TRADE,  Z  9-cylinder  Scintilla 
magnetos,  good  as  new,  for  new  or  good  used 
28-foot  licensed  Irvin  or  Russell  parachute.  Lub- 
bock Flying  Service,  Inc..  Crosbyton,  Texas. 


FOR  SALE  OR  TRADE:  Fairchild  71,  less  motor 
and  prop.  Fully  equipped  for  night  flying.  All 
ship  instruments.  Plane  bonded  for  radio  work. 
Will  sell  complete  or  major  parts.  Price  $1,000. 
Reynolds  &  Poindexter,  Winston-Salem,  North 
Carolina. 


FOR  SALE:  Aristocrat  Monoplane,  new,  less  mo- 
tor. Built  for  110  Wamer.  Plane  in  warehouse; 
never  flown.  Price  $600.  S.  Held,  118  East  59th 
Street,  Brooklyn,  N.  Y. 

WACO  *«F,"  Kinner  125,  starter,  $3,100.  Waco 
"F",  Warner,  metal  prop.,  starter,  $2,750.  J-6 
Robin,  excellent,  $2,100.  Fairchild  FC-2,  $2,500. 
OX  Waco  10,  $800.  3  Waco  gliders,  $150  each.  All 
In  excellent  condition  and  licensed.  Airview  Flying 
Service,  Red  Bank,  N.  J. 


UGHTPLANE  PROPELLERS:  Laminated  Birch, 
copper  tipped,  new,  Hendersons,  $15;  Fords  and 
Chewy's,  $25.  Henderson  converted  motor  with 
prop,  $60.  Sport  biplane  wings  and  tailgroup,  $45. 
18x3  wheels  and  tires,  $20.  Northrop  glider,  $65. 
H.  W.  Jonson,  Panama,  N.  Y. 

FOR  QUICK  SALE:  A  real  buy;  Kari-Keen 
two  place  side  by  side  cabin  ship,  powered  with 
90  h.p.  Lambert  motor.  Ship  is  equipped  with 
balloon  tires  and  brakes.  No  reasonable  offer 
refused.  Becker-Forner  Flying  Service,  Inc., 
Jackson,  Michigan. 

FOR  SALE:  Number  of  books,  every  phase  of 
aeronautics;  perfect  condition.  Will  sell  separately. 
Very  cheap.  Information  on  request.  Fred  C. 
Buse,  683  East  138th  St..  Bronx,  N.  Y. 


FOR  SALE:  Used  K-5  Kinner  parts,  cheap; 
cylinders,  heads,  mags,  etc.;  also  long  nose 
OX-5  American  Eagle,  excellent  condition.  L.  P. 
Quinn,  85  N.  Lyndale,  Minneapolis,  Minn. 

SAVE  MONEY:  Sportplanes  low  as  $150;  Engines 
$25;  Propellers,  Balloons,  Parachutes,  Instruments, 
Parts,  Wheels,  Tires  $2,  etc  Send  50c.  for  Pur- 
chasers Manual.  Aerobuilders  Service,  1305-15  So. 
12th,  Lincoln,  Nebraska. 


RIVETT  No.  4,  plain  precision  bench  lathe, 
wonderful  in  your  repair  shop.  If  interested  write 
for  particulars.  Will  sacrifice.  Henry  K. 
Szczutowski,  221  Stratford  Road,  Brooklyn,  N.  Y. 


FOR  SALE:  Standard  Steel  prop  for  Hisso  I, 
same  as  new,  $70.  Hisso  Waco  fuselage,  $50.  New 
landing  gear  for  same,  less  wheels,  $40.  Good 
Hisso  I,  $100.  Heywood  starter  for  same,  $50. 
Tommy  White,  Greenville,  Miss. 


FOR  SALE:  Parts  for  Lawrence  28  h.p.  and  Hall- 
Scott  100  h.p.  airplane  motors;  Rajo  racing  head 
for  Fords.  State  Aviation  School,  Aberdeen  S.  Dak. 


FOR  SALE:  Lawrance  2g  h.p.  mid  wing  monoplane, 
welded  fuselage,  empennage,  split  axle  landing 
gear.  Span  26  feet;  chord  50  inches;  weight  320 
lbs.  empty.  Ready  to  fly.  $375  cash  or  partner- 
ship. Indian  Chief,  74"  converted,  with  hub  and  2 
propellers,  just  overhauled,  all  for  $25.  R.  Step- 
anich,  255-27-147  Drive,  Rosedale,  L.  I.,  N.  Y. 


NEW  BOSCH  booster  magnetos,  complete,  $7.95. 
Special  aircraft  radio,  slightly  used,  $65.  Two 
Wiley  flares  $80.  Six  parachutes:  Switliks,  Irvings, 
Russells,  24'  "Seats":  bargains.  Carl  O.  Congdon, 
Jr.,  5240  West  63rd  St..  Chicago,  111. 

MONOFOUR,  4  place  cabin  monoplane,  good 
condition,  instruments,  Bendix  wheels  and  brakes, 
J-5  motor  mount.  $275  less  motor.  Royal  Motor 
Service,  3127  Western  Ave..  Peoria,  111. 

TRAVEL  AIR,  WACO  PARTS,  covers  for  all 
makes.  Wings,  uncovered;  Travel  Air  lower,  $120. 
Waco,  $120.  Travel  Air  upper,  $140.  Waco,  $110. 
Roger  Mensing,  1218  Jones  St..  Fort  Wayne, 
Indiana.   We  repair  airplanes  and  parts. 


POSITIONS  WANTED 


TRANSPORT  PILOT,  3.000  hours,  day  and  night 
airline  flying,  capable  instructor,  will  consider  any 
proposition.     Pilot.   700   Walnut   St.,  BIytheville, 


ENGINEER  connected  with  Aviation  fourteen 
years,  who  was  overseas  with  it  during  war, 
learned  the  engine  design  methods  of  McCook 
Field,  and  has  done  engine  design  for  best  known 
companies;  who  has  held  position  of  chief  engi- 
neer, developing  light  plane  engine  now  used  by 
Army,  wants  position  involving  originality  and  re- 
sponsible guidance  of  engine  dev  " 
DIGEST,  Box  1237. 


elopment.  AERO 


TRANSPORT  PILOT:  experienced  in  ground  and 
flight  instructing,  cabin  and  open  ships,  co-pilot, 
cross  country  and  night  flying.  Will  go  anywhere. 
References.    AERO  DIGEST,  Box  1240. 


TRANSPORT  PILOT,  one  year  Army  flying  cadet 
school.  300  hours,  single,  age  26,  4  years  college, 
3  years  business  experience.  AERO 


YOUNG  MAN,  19,  trained  in  airplane  and  engine 
mechanics,  also  welding,  wishes  starting  position 
in  industry.  Vincent  Alekna,  627  W.  18th  St., 
Chicago,  Illinois. 


NAVIGATOR,  MASTER  MARINER,  radio 
operator,  Lieutenant  U.  S.  Naval  Reserve.  Twelve 
years'  practical  experience.  Would  like  to  make 
long  distance  flight.  Will  go  anywhere.  AERO 
DIGEST,  Box  1243. 


TRANSPORT  PILOT, 
closed  ships,  plus  co-pilot  time  on  trimotor;  ap- 
proved school.  Salary  secondary.  Fremont  C. 
Rohrer,  Cochrane,  Wisconsin. 


COLLEGE  GRADUATE,  Aviation  Institute  U.S.A., 
age  20.  Desire  connection  giving  start  in  aviation. 
Excellent  references  and  record.  Frank  L.  Oglesby, 
Glade  Spring,  Virginia. 


LICENSED  First  Grade  Radio  Operator,  holding 
transport  pilot's  license,  graduate  Hancock  Foun- 
dation; military  flying  training.  Single,  will  go 
anywhere.  Excellent  references.  C.  Stellmach,  119 
E.  Morrison  Ave.,  Santa  Maria,  Calif. 

TRANSPORT  PILOT,  485  hours,  1A  rating,  3 
years'  experience  instructing  students,  barnstorm- 
ing and  cross  country.  Age,  25,  single,  will  go 
anywhere.  Best  references  for  character  and  fly- 
ing ability;  wages  secondary.  Howard  W.  Taber, 
1201  Ashland  Avenue,  Beatrice,  Nebraska. 


MISCELLANEOUS 


AGENTS,  MECHANICS  SOAP.  Cleans  greasy 
hands  immediately.  Dozen  cans,  $1.50.  Mechanics 
Soap  Co.,  1610  Knapp,  St.  Louis,  Missouri. 

FLYING  OUTBOARD:  Will  sell  cheap  wings, 
tail  surfaces,  Baby  Whale,  and  Caille  motor  just 
broken   in.     A.   G.   Grant,   Jr..   49  Worth ington 


Road,   Brookline,  Mass. 


AVIATION  OPPORTUNITY  for  three  experi- 
enced advertising  salesmen — without  investment — 
to  build  a  future  in  the  aviation  industry.  Li- 
censed pilots  with  own  ship  will  be  given  prefer- 
ence provided  other  qualifications  are  satisfac- 
tory. Territory  1,  entire  West,  with  headquarters 
probably  in  Denver.  Territory  2,  Middle  West, 
with  headquarters  in  Chicago.  Territory  3,  South, 
with  headquarters  Atlanta.  Applicants  whose  let- 
ters giving  qualifications  interest  us  will  be  in- 
terviewed at  once  in  their  home  city.  Airport 
Directory  Company,  461  Eighth  Avenue,  New  York 
City.  Division  Wilson  H.  Lee  Company,  Orange, 
(New  Haven),  Conn. 

NEW  YORK  FLYING  CLUB  offers  a  complete 
flying  course  of  10  hours  for  only  $100.00.  AERO 
DIGEST,  Box  1238. 

ENLARGE  your  airplane  photos  and  snapshots. 
8  x  10  hi-gloss  prints,  mounted,  35*;  11  x  14, 
50*.  Negative  safely  returned,  C.O.D.  H.  Adams 
Photo  Enlarging,  892  Greene  Avenue,  Brooklyn, 
N.  Y. 


teen  developing 
«"»      first  class 


AERONAUTICAL  ENGINEER  desi 
developing  small  factory.  A  sound  proposition  for 
:  or  otherwise  interested  per- 
son. Small  investment.  Write  AERO  DIGEST, 
Box  1241. 

LOWER  STORAGE  RATES:  $15  per  month  and 
up.  Excellent  field  and  hangar.  One  hour's  drive 
from  the  Loop.  Air  Activities  Airport,  on  Route 
84,  West  Chicago.  111. 


IRVIN  AIR  CHUTES:  Seat  Pack  and  Quick 
Connector  types.  Excellent  condition.  $125  to  $200 
each.     Standard    Oil    Company    of   New  Jersey, 

26   Broadway,   New   York  City. 

PARACHUTES:  Approved  type.  Seat,  back,  lap 
and  chest,  bought,  sold,  exchanged,  repaired.  Tell 
all  first  letter.  Professional  parachute  jumpers  and 
balloonist  furnished  for  all  occasions.  Thompson 
Bros.  Balloon  &  Parachute  Co.,  Aurora,  Illinois. 
Established  1903. 

FOR  SALE:  Thompson  Brothers  32  ft.  exhibition 
chute  in  good  condition,  complete  with  harness 
and  contained,  $25.00.    Floyd  Eltgrath,  Fairmont, 


PATENTS  AND  INVENTIONS 


WRITE  for  Free  Papers,  or  send  sketch  or  model 
and  description  of  your  invention  and  I  will  send 
you  information  showing  how  to  proceed  to  obtain 
a  patent.  No  charge  for  this  advice.  M.  H.  Ford, 
Registered  Patent  Attorney,  225  Broadway,  New 
York  City. 

INVENTOR'S  UNIVERSAL  EDUCATOR.  Con- 
tains    900    mechanical    movements;  50 
motions;    instruction    on  procuring 
patents  and  selecting  an  attorney,  el 

Price   $1.00   postpaid    in   U.   S.  A. 


DECEMBER,  1931 
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GLIDERS 


BOWLUS  PRIMARY  GLIDER.  Excellent  for 
club  or  as  airport  attraction.  Will  demonstrate. 
$250.  Write  Auburn  Flying  Club,  Ford  Agency, 
Auburn,  N.  Y. 


USED  SPORT  &  LIGHT  PLANES 


CURTISS-WRIGHT  JUNIOR,  practically  new, 
less  than  50  hours  flying  time.  Priced  for  quick 
sale,  $1,000.   AERO  DIGEST,  Box  1236. 


NICHOLAS-BEAZLEY  two-place  light  plane, 
Aeronca  motor.  Ship  and  motor  have  90  hours. 
Sacrifice  at  $350.  Wm.  Martisek,  84-28  52nd 
Ave,  Elmhurst,  N.  Y.  


ASSEMBLE  your  Corben  Baby  Ace  Sportplane 
from  our  complete  semi-built  kits.  All  major  parts 
and  units  are  factory  built.  Send  dime  for  de- 
tailed literature.  Corben  Sportplane  Supply,  Peru, 
Indiana. 


THE  RAINBOW;  tandem  two-place  parasol.  Ford 
"A"  41  HP.  Performance  80-70-31.  Thoroughly 
perfected.  300  hours  without  crash,  structural  or 
engine  failure.  New  1932  Catalogue  25c  COSMOS 
(A-D-4)  AIRCRAFT,  Whitewater,  Wisconsin. 


SUCCESSFUL  HEATH  PARASOL;  welded  fuse- 
lage, 20  x  4  wheels,  metal  prop.  Heath  Henderson 
motor,  tachometer,  altimeter.  $450.  Flown  22 
hours  by  builder.  Never  cracked.  O.  R.  Aslakson, 
Cheyenne,  N.  D. 


FOR  SALE:  Heath  Super  Parasol,  less  motor. 
Neat  fairing  and  turtleback.  Welded  fuselage  and 
empennage.  We  are  purchasing  3-place  ship.  Best 
offer  over  $225  accepted.  Emmett  Fulcher,  5442 
Franklin,  Lincoln,  Nebraska. 


CURTISS-WRIGHT  JUNIOR,  96  hours.  Privately 
owned.  Well  cared  for.  Good  condition.  No 
crashes.  Robert  B.  Taft,  M.D.,  105  Rutledge  Ave., 
Charleston,  S.  C 


CURTISS-WRIGHT  JUNIOR  Demonstrator,  same 
as  new.  Always  hangared.  Time  three  hours. 
Cost  $1595.  Sell  $1075.  Norton  Flying  Service, 
Norton,  Kansas. 


MID  WING  HEATH  racing  airplane.  Brand  new, 
only  flown  in  National  Air  Races  at  Cleveland 
this  year.  Must  sell  at  once.  For  particulars  wire 
or  write  A.  E.  Newman,  care  of  F.  A.  Seiberllng, 
N.  Portage  Path,  Akron,  Ohio. 


USED  PLANES  AND  MOTORS 


FOR  SALE:  Waco  straight-wing;  JS;  practically 
new;  little  time;  never  cracked;  red  and  cream 
paint  job.  Bargain  for  quick  sale.  Wire  or  phone 
Robblns  Flying  Service,  Akron,  Ohio. 


FOR  SALE:  New  inverted  in-line  Argus  engine, 
four  cylinder,  air  cooled,  80  H.P.,  1930  model  AS8. 
The  foremost  European  light  engine.  Brand  new 
in  crate,  $750.  Menasco  Motors,  Inc.  6718 
McKinley  Avenue,  Los  Angeles,  California. 


SPECIAL  LOCKHEED  VEGA:  High  speed  212 
m.p.h.  Late  Wasp  "C".  Gasoline  capacity,  550 
gals.  All  instruments  necessary  for  Transatlantic 
flight.  Wheel  pants,  cowling.  Very  few  hours. 
Ten  hours  since  complete  check  by  P.  &  W.  fac- 
tory. Ready  to  go.  Wire  or  write  Charles  H. 
Babb,  9401  S.  Western  Avenue,  Los  Angeles,  Cali- 
fornia, for  price. 


TRAVEL  AIR,  OXS,  licensed  to  October  1932, 
perfect  condition  throughout.  This  Travel  Air  will 
have  to  be  seen  to  be  appreciated.  Time  pay- 
ments to  responsible  buyers.  Becker- Fomer  Fly- 
ing Service,  Inc.,  Jackson,  Michigan. 


STEARMAN  C3B  complete  set  of  wing  panels, 
landing  gear  and  all  accessories.  KR34  complete 
set  of  parts,  less  wings.  Slightly  used  JS  parts. 
New  and  used  OX5  parts.  Write  for  detailed 
parts  list.   Westchester  Airport  Corp.,  Armonk, 


FOUR  PLACE  TRAVEL  AIR,  10-D.  Seven 
cylinder  J6  motor.  Ship  like  new.  Flown  200 
hours.  $4250.  Charles  Lam  pel,  3847  Central  Avenue, 
Indianapolis,  Ind. 


MODEL  A  Wright  Hisso's,  government  overhauled 
and  block  tested,  $150  each.  Motors  with  from 
75-100  hours,  $75.  Supply  limited,  so  hurry. 
Wallace  Aero-Marine  Service,  Russell's  Point, 
Ohio. 


SACRIFICE  SALE:  J-S  Straight  Wing  Whirlwind 
Waco,  licensed  and  in  perfect  condition.  Ship  is 
well  streamlined  and  plenty  fast.  Price  to  sell 
quick,  $1750.  Write  or  wire  Becker-Forner  Flying 
Service,  Inc.,  Jackson,  Michigan. 


WACO  10;  OX5  motor  has  5  hours.  Ship  is  in 
excellent  condition.  Will  sacrifice  for  $600.  A.  Bass, 
234  E.  Grand  St.,  Rahway,  N.  J.  Phone:  Rahway 
7-1798. 


OXX-6  TRAVEL  AIR,  model  2000,  155  hours.  Pur- 
chased new  June,  1930.  Standard  equipment  and 
compass.  $1200  cash.  W.  S.  Lephew,  Logan  Field, 
Baltimore,  Maryland. 


BRAND  NEW  WACO  Cabin  demonstrator,  fully 
equipped,  $4,700.  Waco  J-6  240  straight-wing, 
many  extras,  $2,750.  Ox-5  Waco,  beautiful  con- 
dition, $975.  Taylor  "Cub"  demonstrator,  $950. 
New  York  Aircraft  Distributors,  Inc.,  Floyd 
Bennett  Airport,  Brooklyn,  N.  Y. 


BARGAINS  in  used  airplanes:  2  Warner  Fleets, 
airwheels,  $2,000  each.  1  Lycoming  S  tin  son,  50 
hours  since  factory  overhaul  of  ship  and  motor, 
latest  improvements,  $3,250.  1  Buhl  Bull  Pup, 
$900.  1  J-6-S  Travel  Air,  airwheels  and  brakes. 
Fuselage  just  recovered,  $2,500.  These  planes  are 
all  in  A-l  condition  and  federally  licensed.  Lenox 
Bros.  Flying  School,  West  Haven,  Conn. 


FOR  SALE:  Szekely  engine,  45  h.p.,  almost  new. 
Air  Activities  Airport,  West  Chicago,  Illinois' 


ATTENTION  RACING  PILOTS:  For  sale,  War- 
ner 110  H.P.  Monocoupe.  Positively  the  keenest, 
smoothest  finished,  best  streamlined  Monocoupe 
in  the  United  States.  Equipped  with  Heywood 
air  starter,  Standard  Steel  propeller,  N.A.CA. 
cowling,  streamlined  pants  for  wheels.  This  Mono- 
coupe was  on  display  at  Detroit  Aircraft  Show. 
Write  or  wire  Becker-Forner  Flying  Service,  Inc., 
Jackson,  Michigan. 


FOR  SALE  OR  TRADE:  New  OX-5,  never  out  of 
crate;  $160  or  light  car.  Edwin  Burr,  1411  37th 
St.,  Lincoln,  Nebraska. 


THIRTY  USED  AIRPLANES  for  sale  at  bargain 
prices.  All  licensed,  never  cracked,  perfect  con- 
dition. Stinsons,  Monocoupes,  Wacos,  Travel  Airs, 
Robins,  Moths,  Fords,  Autogiros  and  others.  Free 
List.  Western  Airplane  Sales,  602  Graphic  Arts 
Building,  Kansas  City,  Missouri. 


MONOCOUPE,  FOR  SALE  CHEAP.  Velie  M-5, 
red  color  job,  licensed,  clean  condition.  Compass, 
duals,  fire  extinguisher,  first-aid  kit.  Never 
cracked.  Less  than  80  hours.  Price  $995.00.  Con- 
sider trade  Aeronca  2  place,  Curtiss  Junior  or 
Eaglet.  Must  be  licensed.  W.  S.  Eaddy,  John- 
sonville  Drug  Co.,  Inc.,  Johnsonville,  S.  C. 


NEW  1932  SHIPS,  flyawap  $495;  new  production 
motors,  complete  with  propeller  and  radiator,  only 
$195;  quality  propellers  $4.98  up.  New  Super  Heath 
Parasol  with  new  spare  motor,  worth  $1200,  only 
$498;  photo  and  all  information  including  leather 
bound  flying  manual,  25c  stamps.  Hibbs,  Fort 
Worth,  Texas. 


FOR  SALE:  J-5  Stinson,  six-place,  licensed  and 
in  good  condition.  $1485.  AERO  DIGEST,  Box 
1244. 


FOR  SALE:  Cessna  300  Wright,  110  hours.  Ship 
just  recovered.  Also  set  Edo  3,830  floats.  Chat- 
ham Hunter,  177  S.  Front  St.,  Memphis,  Tenn. 


FOR  SALE:  Three  Cavalier  demonstrators  in  A-l 
condition  and  one  used  Kari-Keen  priced  for  quick 
sale.  See  the  new  Cavalier.  America's  finest 
light  airplane.  Attractive  opportunity  for  dealers. 
Star  Aircraft  Company,  Bartlesville,  Okla. 


FAIRCH1LD  22  for  sale,  Rover  powered.  Pur- 
chased in  June  this  year.  Used  for  pleasure  only; 
always  kept  in  hangar;  perfect  condition;  never 
cracked.  Price  $1500.  Cecil  P.  Northrup,  Red- 
stone Lane,  Washington,  Penna. 


FOR  SALE  OR  EXCHANGE  for  smaller  ship, 
preferably  open  OX-5  job,  a  J-5  six-place  Stinson, 
used  only  about  200  hours.  Never  cracked  and 
just  relicensed.  Will  sacrifice  for  $1600.  C.  E. 
Preston,  Oneonta,  N.  Y. 


TRAVEL  AIR  E  4000,  J6-S,  privately  owned,  many 
extras;  like  new.  Originally  cost  $7130.  For  sale, 
$3800.  H.  W.  Lumb,  D anbury,  Conn.  Telephone 
1052. 


STINSON  JUNIOR,  Lycoming  motor,  250  hours. 
Ship  350  hours.  Special  paint  job  and  leather 
upholstery.  Motor  just  given  top  overhaul.  Private 
plane,  always  kept  in  hangar.  Exceptionally  good 
condition.  Make  offer.  Larry  D.  Ruch.  251  St. 
Marks  Place,  Staten  Island,  N.  Y. 


FOR  SALE:  Waco  10,  OX  in  excellent  shape, 
always  kept  in  hangar,  Jacuzzi  propeller  with 
metal  spinner;  never  crashed.  $395  for  quick  sale. 
Drewes  Bros.,  22  Brook  St.,  Bergenfield.  N.  J. 

ONE  WARNER  MOTOR,  IS  hours  total,  and 
complete  Warner  motor  parts,  including  Scintilla 
magnetos  and  carburetor,  for  sale  cheap.  Mark 
M.  Hurd,  care  American  Airways,  Inc.,  Wold- 
Chamberlain  Airport,  Minneapolis,  Minn. 


FLEET,  WARNER  motor,  completely  rebuilt  by 
factory,  same  as  brand  new;  two  Irvin  seat  para- 
chutes, excellent  condition.  Plane  never  cracked, 
licensed  July,  1932.  Price  $2100.  Clayton,  1021 
Northwest  Fifth  Street,  Miami,  Florida. 


SOME  ADVERTISING  MEDIUM!" 

and 

"IT  PAYS  TO  ADVERTISE  IN 
AERO  DIGEST" 


.  .  .  unsolicited 
two  classif ie 

NUMBER  ONE  (Cairns  Aircraft): 

"Enclosed  is  our  check  for  $3.20  to 
cover  ad  and  70c  due  for  copies  of 
AERO  DIGEST.  This  ad  brought  the 
desired  result — a  sale  on  one  insertion. 
Some  advertising  medium!" 


NUMBER  TWO  (Edward  Dusek): 

"Wish  to  state  that  the  ad  we  placed 
in  your  magazine  certainly  brought  re- 
sults. We  sold  the  airplane  shortly  after 
the  issue  was  out.  It  pays  to  advertise 
in  AERO  DIGEST." 


testimonials  from 
d  advertisers 

I  T  costs  less  to  sell  through  AERO 
I  DIGEST  because  you  reach  the 
|  largest  number  of  available 
prospects  at  the  one  time. 
Low  cost.  Large  market.  Imme- 
diate action.  These  recommend 
AERO  DIGEST  classified  advertis- 
ing to  anyone  who  has  something 
aeronautical  to  sell. 
No  matter  what  it  is — from  com- 
plete airplane  down  to  an  assort- 
ment of  cotter  pins — let  this  me- 
dium work  for  you. 
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Plaiie^Speaker  Corporation 

Manufacturers  of  the  "Voice  of  the  Sky"  Equipment 

An  Announcement  and  a  Warning 


THE  PLANE  SPEAKER  CORPORATION  calls  atten- 
tion to  the  fact  that  it  owns  several  United  States  Patents 
relating  to  the  art  of  communication  or  broadcasting 
sound  from  aircraft  while  in  flight,  together  with  patent 
applications  pending  covering  inventions  which  contain 
allowed  claims  for  these  devices.  The  United  States  patents 
which  it  owns  are  as  follows:  1,581,586;  1,628,230;  1,667,287 
and  1,667,300.  It  likewise  owns  patents  in  five  foreign 
countries. 

THE  PLANE  SPEAKER  CORPORATION  is  the  pioneer 
in  the  field  of  broadcasting  sound  from  aircraft.  It  has 
spent  large  sums  of  money  over  a  period  of  years  in  de- 
veloping and  perfecting  devices  for  such  use.  Accord- 
ingly, it  proposes  to  enforce  vigorously  its  rights  under 
these  issued  patents,  and  under  the  patents  which  will 
issue  on  the  applications  which  are  now  pending. 
Aeronautical  companies  and  individuals  of  high  standing 
are  invited  to  communicate  with  us  regarding  license  rights 
to  operate  Voice  of  the  Sky  equipment  in  definite  terri- 
tories. Two  sizes  of  equipment  are  manufactured;  they 
are  for  use  respectively  in  single-motored  and  multi-mo- 
tored cabin  aircraft.  Equipment  for  single-motored 
planes  is  portable  and  easily  demountable  and  may  be 
used  as  airport  public  address  systems.    Operating  Plane 


Speaker  equipment  as  an  advertising  medium,  the  Voice 
of  the  Sky,  Inc.  successfully  completed  advertising  con- 
tracts for  national  advertisers  aggregating  one-half  million 
dollars,  covering  700  cities  in  the  United  States.  The 
equipment  is  readily  adaptable  for  forest  fire  patrol  and 
political  campaigns.  It  is  a  dependable  means  of  com- 
munication in  time  of  emergency,  such  as  floods,  insur- 
rections, earthquake,  broadcasting  police  warnings,  civic 
events,  etc. 

Licenses  are  in  force  in  the  following  states :  North  Caro- 
lina, South  Carolina,  Georgia,  Florida,  Alabama,  Missis- 
sippi, Louisiana,  Tennessee  and  New  Jersey. 
The  following  organizations  are  authorized  under  the 
patents  of  the  Plane  Speaker  Corporation,  and  then  only 
with  apparatus  furnished  by  this  corporation :  United 
States — General  Flyers  Aerial  Broadcasting  Company  and 
the  Roosevelt  Aerial  Advertising  Service.  Foreign — The 
British  Air  Ministry  and  the  Voice  of  the  Sky,  S.  A., 
Milan,  Italy. 

Voice  of  the  Sky  broadcasting  equipment  is  the  most 
powerful  in  the  world.  Its  message  is  heard  by  those  on 
the  ground  both  indoors  and  out  of  doors  within  a  wide 

radius. 


The  Plane -Speaker  Corporation,  227  East  45th  St.,  New  York  City 

Charles  L.  Lawrance,  President 
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YOU  made  it  necessary  for  oil  to 
stand  up! 


You  have  demanded  faster  sched- 
ules and  greater  load  capacities. 
These  have  necessitated  improved 
engines  capable  of  continuous  high 
speed  performance. 

Today  your  oil  must  stand  up .  It 


faces  a  harder  task,  a  bigger  job, 
a  heavier  load. 

Mobiloil  Aero  Oils  have  been 
made  to  meet  these  new  conditions. 
Mobiloil  Aero  Oils  stand  up 
against  the  greater  heat,  greater 
speed  of  today's  running. 

The  stand  up  quality  of  Mobiloil 
Aero  Oils  gives  you  their  unique 
"double-range"  service— easy  start- 


ing at  low  temperatures— and  full, 
rich  lubricating  quality  for  high 
speed,  heavy  load  flying. 

If  you  are  a  modern  pilot — give 
your  engine  the  benefit  of  this 
modern  stand  up  protection.  Fill 
up  with  Mobiloil  Aero  Oils 
today.  They're  ready  for  you  at  the 
major  airports  throughout  the 
world. 


Mobiloil  oils  stand  up 

VACUUM  OIL  COMPANY,  Inc. 


FOR  ROCKER-ARM  LUBRICATION   USE  MOBI LGREASE 


MlM)lDK§H 


ECLIPSE 

AVIATION  ENGINE  STARTERS  and  GENERATORS 


For  all  sizes  of  engines 


all  aircraft  requirements, 
arious  sizes  and  capacities 
s  involved.  Full 


eclipse  type  M  B  douMe  voltage,  voltage- 
-egulated  radio  generator  engine  driven 


East  Orange,  New  Jersey 

(Subsidiary  of  Bendix  Aviation  Corporation) 


£chpse  aviation  dynamotor  type  "A" 


